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INTRODUCTION. 


T  N  offering  the  present  Volume  to  the  consideration  of  his  brother  Surveyors,  the 
Author  would  simply  remark,  that  it  owes  its  existence  to  his  own  felt  want 
of  such  a  compilation. 

Whilst  occupied  on  the  Government  Survey  of  Victoria,  the  inadequacy  for 
practical  purposes  of  the  existing  published  Computations  forced  itself  so  strongly 
upon  him,  that  he  resolved,  notwithstanding  the  pressure  of  professional  engagements, 
to  prepare  a  set  of  Traverse  Tables  which  should  more  nearly  answer  both  his  own 
requirements  and  those  of  his  colleagues — a  determination  which  has  resulted  in  the 
publication  of  the  ensuing  pages. 

The  DISTINCTIVE  FEATURES  of  these  Tables,  and  the  method  of  their  employ- 
ment, may  be  briefly  summarised  as  follows  : — 

I.  The  Tables  are  calculated  to  Single   Minutes  and  to    100  of  Distance. 

II.  The  Traverses  are  given  to  four  places  of  decimals,  so  that  the  Sines  and 
Cosines  for  a   distance  of  twelve  miles  can  be  ascertained  correctly  to  within  half 
an  inch. 

III.  The  angles  o  to  45°  are  given  at  the  top  of  the  page,  and  45°  to  90°  at  the 
foot;   the  distances   i   to   100  are  in  the  outside  columns;   and  the  quantity  sought 
is  found   at  the  intersection  of  the  column  containing  the   required  angle  and  the 
line  on  which  is  the  required  distance. 

IV.  The  whole  numbers  are  given   in   the  two  centre   columns  only,  and  from 
these    the   decimal    quantities    increase    towards    the  edge  of  the    page,   the    Sines 
increasing  to   the   right,   and   the    Cosines  to   the  left.      When   the   whole   number 
changes  in  the  line,  attention  is  directed  to  it  by  a  black  diamond  ;  therefore,  when 
a  black  diamond   is  tound,  it  is  to  be  understood  that  it  signifies  a  cipher,  and  that 
the  whole  numbers  on  the  same  line  must  be  increased  by  one.     The  simplicity  of 
this  plan  has  so  many  advantages,  that,  in  the  Author's  opinion,  it  more  than  counter- 
balances the  commoner  one  of  repeating  the  whole  numbers  at  the  outside  of  the  page 
as  well  as  in  the  centre. 


166732 


(  vi  ) 

V.    In  the  following  Table,  the  whole  of  the  figures  required   to  be  written  for 
the  finding  of  Sines  and  Cosines  are  shown  in  a  circuit  of  twelve  lines : — 


Bearing. 

Reduced  Bearing. 

Distance. 

Latitude. 

Departure. 

Latitude. 

Departure. 

N. 

S. 

E. 

W. 

90'  It 

63°  27 
(6°  28 

(36'  2? 

203°  IS' 
161°  3' 

136°  46 
/74°43 
234°  20' 
196°  17' 

270°  0 
335°  21' 

S.  89°  44'  E. 

N.  63°  271  E. 
N.  (6°28'E. 

S.  43°  35'  E. 

S.  23°  IS'  W. 
S.  /8°57'E. 

S.  43°  /4'E. 
S.    5°  If  E. 
S.  54°  20'  W. 
S.  /6°  17'  W. 

W. 

N.  24°  39'  \V. 

9326 

460 
/022 

1270 

990 
1275 

II  S3 
1180 
1563 
881 

7708 
6233 

43  '28 
•12 

9299-90 
26'OC 

205-61 
980-09 

5665  00 

43-40 

919-96 

909-60 
1205  '90 

840-04 
(174-99 

911  '33 
845  '66 

9325'SO 

4/C49 
28970 

875'55 
4/4'05 

78977 
108  66 

390  80 

(269'8/ 
247'02 

7708-00 
2599  '62 

43'40 

9325160) 

283'46 
6  '24 

958'99 
2C/0 

980-09 

289-70 

969-25 
5071 

827-29 
48  '26 

9/9-96 

875'55 

(134  96 
70-94 

389  '69 
24  36 

/  205  '90 

sorts 

38'6I 
840  '04 

4/4'OS 

753  '47 
36'30 

7S9'77 

(095-33 
79-66 

101-29 
7-37 

1176-99 

108  '66 

87  f  60 
36-73 

(218-63 
5C/S 

9IC33 

(269'S/ 

84470 
'96 

246'74 
•28 

845'«6 

247-02 

5635'D/ 
29-99 

2585-86 
(3-76 

5665-00 

2599-62 

6850-70 

6850-88 

/22/5'/2 

122/5-25 

The  angles  sought  in  the  Tables  are  those  under  the  head  "  Reduced  Bearing." 

For  the  first  line,  opening  the  Tables  at  89°  44' : 

the  Cosine  and  Sine  for  93  chs.  are  first  found,      .  ,  .  .  43 '28  and  9299-90 

then  for  26  Iks.,     .....  .  .  '12  26-00 

and  these  being  added  up,  .  .  .  .  .  .  43 '4°         9325'9° 

the  results  are  carried  into  the  S.  and  E.  columns. 
In  the  next  line,  the  book  is  opened  at  63°  27,  and  for  Distance  4'6o  chs.     The  Cosine  and  Sine  are  found  at  once,  and 

copied  into  the  N.  and  E.  columns. 
In  the  third  line,  the  book  is  opened  at  1 6"  28',  and  at  a  Distance  loo: 

the  Cosine  and  Sine  copied,  ...  .  .  958-99  and  283-46 

then  for  22  Iks.,    .  .  .  21-10  6-24 


and  these  being  added  up, 
the  results  are  carried  into  the  N.  and  E.  columns. 


980-09         289-70 


The  trifling  calculation  required  is  shown  in  full  in  the  columns  "  Latitude  "  and  "  Departure,"  thai  for  each  line  being 
comprised  in  one  page  of  the  book 
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VI.  The  great  advantage  of  these  Traverse  Tables  over  Logarithms — both  as 
regards  simplicity  and  economy  of  labour  in  calculating — will  be  seen  at  a  glance 
from  the  following  comparative  Table: — 


CALCULATIONS  REQUIRED  FOR  FINDING  SINES  AND  COSINES. 

By  TRAVERSE    TABLES.  By   LOGARITHMS. 


63°  27'     —     4600  links. 


2056-/0     —     4//4'9/ 

One  opening  of  Traverse  Tables. 
tVo  calculation  required. 


4//4'9/ 


63°  27" 
4600 


2056-10 


5 

93 

3-6/43598 
9-95/6020 
3'6627578 
9-6502868 
3-3/30446 

42 
4 


(ii  )  The  Logarithm  book  has  to  be 
opened  in  four  different  places. 

(b. )  Two  separate  additions  have  to  be 
made. 

(c. )  In  taking  out  natural  numbers, 
proportional  parts  have  to  be 
resorted  to,  in  order  to  find 
figures  of  second  decimal  place. 

(ii. )  liesides  the  calculations,  48  more 
figures  have  to  be  written  in 
doing  the  work  by  Logarithms 
than  by  Traverse  Tables. 


26°  29'     —      9987  links. 


(99  chs.) 
(87  Iks.) 


886C/3 
77'87 


8939-00 


44/4-78 
38'SO 


4453'58 


A  calculation  similar  to  that  given 
above  is  necessitated  by  Logarithms. 


One  opening  of  Traverse  Tables  only 
required. 

In  column  26°  29'  the  Sin.  and  Cos. 
for  99  are  first  found,  then  in  the  same 
column  the  Sin.  and  Cos.  for  87  ;  these 
added  together  give  the  result. 


In  conclusion,  the  Author  would  express  a  hope  that  these  Tables — compiled  in 
the  first  instance,  as  already  indicated,  for  private  use — will  be  found  helpful  by  all 
engaged  in  active  practice,  whether  as  Surveyors  or  as  Engineers,  not  only  in  these 
Colonies,  but  in  every  part  of  the  world  where  Traverse  Tables  are  employed. 
No  pains  have  been  spared  to  ensure  accuracy — the  Tables  exhibiting  results  arrived 
at  by  two  different  methods  of  computation  pursued  independently  by  the  Author  and 
assistants ;  and  the  utmost  care  has  been  bestowed  upon  the  work  during  its  progress 
through  the  Press — the  Proof-sheets  having  in  every  instance  been  corrected  by  the 
writer,  notwithstanding  the  fact  that  some  thousands  of  miles  intervene  between 
himself  and  the  Publishers.  Finallv.  before  oublication,  as  a  last  precaution,  the 
Tables  were  recomputed  a  third  time,  and  the  whole  work  was  subjected  to  a  rigid 
and  most  careful  revision,  leaving  it,  as  the  Author  thinks  himself  justified  in  believing, 
absolutely  free  from  error. 

R.    L.    GURDEN, 

KERANG,  VICTORIA. 
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0605 
0652 
0698 

0544 
0593 
0643 
0692 
0742 

0576 
0628 
068  / 
0733 

0785 

0608 
0663 
07/8 
0774 
0829 

// 
12 
13 
14 
15 
16 
17 
18 
19 
20 

16 
17 
18 
19 
20 

9999 
9999 
9999 
9999 

9999 

9999 
9999 
9999 
9999 
9999 

9999 
9999 
9999 
9999 

9999 

9999 
9999 
9999 
9998 

9998 

9998 
9998 
9998 
9998 

999S 

9998 
9998 
9998 
9998 
9998 

9998 
9998 
9998 
9998 

999S 

9998 
9998 
9998 
9997 
9997 

/  5  '9998 
I6'9997 
17-9997 
IB'9997 

/  9  -9097 

•0465 
•0495 
•0524 
'0553 
'0582 

05/2 
0544 
0576 
0608 
0640 

0559 
0593 
0628 
0663 
0698 

0605 
0643 
06S/ 
07/8 
0756 

0652 
0692 
0733 

0774 
08(4 

0698 
0742 
0785 
0829 
0873 

0745 
079  / 
0838 
0884 
093  / 

079  / 
084  / 
0890 
0940 
0989 

0838 
0890 
0942 
0995 
/047 

0884 
0940 
0995 
7050 
O05 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 
9999 

9999 
9999 
9999 
9999 
9999 
>999 
9999 
9999 
9999 
9998 

9999 
9999 
9999 
9999 
9998 
9998 
9998 
9998 
9998 
9998 

9998 
9998 
9998 
9998 
9998 
9998 
9998 
9998 
9998 
9998 

9998 
9998 
9998 
9998 
9998 
9998 
9993 
9998 
9998 
9998 

9998 
9998 
9998 
9998 
9998 
"9998" 
9997 
9997 
9997 
9997 

9998 
9998 
9998 
9997 
9997 
9997' 
9997 
9997 
9997 
9997 

9997 
9997 
9997 
9997 
9997 
9997 
9997 
9997 
9996 
9996 

9997 
9997 
9997 
9997 
9997 
9996 
9956 
9996 
9996 
9996 

20  '9997 
21  '9997 
22-9996 
23-9996 
24-9996 
25-9996 
26  '9996 
27-9996 
28-9996 
29-9995 

•oe;  / 

'0640 
•0669 
•0698 
'0727 
•0756 
•0785 
'08(4 
•0844 
•0873 

0672 
0704 
0736 
0768 
0800 
0832 
0864 
0896 
0928 
0960 

0733 
0768 
0803 
0838 
0873 
0908 
0942 
0977 
(0(2 
/047 

0794 
0832 
0870 
0908 
0945 
0983 

;o2/ 

/059 
(097 
//34 

0855 
0896 
0937 
0977 
/OI8 
7059 
1100 
1140 
1181 
1222 

09/6 
0960 
/004 
/047 
/09/ 
1134 
1178 
1222 
1265 
1309 

0977 
/024 
(070 
1117 
1164 
1210 
1257 
1303 
1350 
1396 

/038 
/088 
7/37 
7/87 
7236 
7286 
/335 
/385 
/434 
/484 

1/00 
1152 
1204 
1257 
1309 
1361 
1414 
1466 
1518 
1571 

/I6( 
72(6 
7277 
7326 
7382 
7437 
(492 
/54S 
7603 
/658 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 

34 
35 

9999 
9999 
9999 
9999 
9999 

9998 
9998 
9998 
9998 
9998 

9998 
9998 
9998 
9998 
9998 

9998 
9998 
9998 
9998 
9997 

9997 
9997 
9997 
9997 
9997 

9997 
9997 
9997 
9997 
9997 

9997 
9997 
9996 
9996 

9996 

9996 
9996 
9996 
9996 
9996 

9996 
9996 
9995 
9995 
9995 

30-9995 
3T9995 
32-9995 
33  '9995 
34-9995 

'0902 
•093  / 
•0960 
'0989 
'/0/8 

0992 
(024 
(056 
/088 
//20 
//52 
//84 
/2/6 
(248 
/280 

(082 
I//7 
//52 
//87 
(222 

M72 
/2/0 
/248 
(286 
(324 
/36/ 
/399 
/437 
(475 
(5/3 

1262 
1303 
1344 
1385 

1425 

1353 
1396 
1440 
1484 
1527 

1443 
1489 
1536 
1582 
1629 

/533 
7582 
7632 
/68/ 
1731 

1623 
1676 
1728 
1780 
1833 

/7/3 
/769 
(824 
/879 
/934 

31 
32 
33 
34 
35 

36 

37 
38 

3'' 
40 

9998 
9998 
9998 
9998 

9998 

9998 
9998 
9998 
9998 
9998 

9998 
9998 
9998 
9998 
9998 

9997 
9997 
9997 
9997 
9997 

9997 
9997 
9997 
9997 
9997 

9997 
9996 
9996 
9996 
9996 

9996 
9996 
9996 
9996 
9996 

9996 
9995 
9995 
9995 

9995 

9995 
9995 
9995 
9995 
9995 

35-9994 
36  '9994 
37-9994 
38-9994 
39-9994 

'/047 
•/076 
•(/05 
•//34 

'//64 

/257 
(292 
/326 
/36( 
/396 

1466 
1507 
1548 
1588 
1629 

1571 
1614 
1658 
1702 
1745 

1676 
1722 
1769 
IBIS 

1862 

1780 
1830 
1879 
1929 
1978 

1885 
1937 
1990 
2042 
2094 

(990 
2045 
2/00 
2/55 
22// 

36 

37 
38 
39 
•40 

41 
42 
43 
44 
45 

9998 
9998 
9998 
9998 
9998 

9998 
9998 
9998 
9998 
9998 

9997 
9997 
9997 
9997 
9997 

9997 
9997 
9997 
9997 
9997 

9997 
9997 
9996 
9996 
9996 

9996 
9996 
9996 
9996 
9996 

9996 
9995 
9995 
9995 
9995 

9995 
9995 
9995 
9995 
9995 

9994 
9994 
9994 
9994 
9994 

40-9994 
41-9994 
42-9993 
43-9993 
44-9993 

'//93 
'(222 
•(25/ 
•(280 
•/309 

/3/2 
/344 
/376 

/408 
/440 

/43/ 
1466 
1501 
1536 

1571 

/550 
/588 
/626 
/664 
/702 

1670 
1710 
1751 
1792 
1833 

1789 
1833 
1876 
1920 
1963 

1908 
1955 
2001 
2048 
2094 

2027 
2077 
2(26 
2/76 
2225 

2747 
2/99 
225  ( 
2304 
2356 
2409 
246  / 
2913 
2566 
26/8 

2266 
232  / 
2377 

2432 
2487 

47 
42 
43 

44 
45 
~46 
47 
48 
49 
50 

46 

47 
48 
49 
50 

9998 
9998 
9998 
9998 

9998 

9998 
9998 
9998 
9998 
9997 

9997 
9997 
9997 
9997 
9997 

9997 
9997 
9997 
9996 

9996 

9996 
9996 
9996 
9996 
9996 

9996 
9996 
9995 
9995 

9995 

9995 
9995 
9995 
9995 

9995 

9994 

9994 
9994 
9994 
9994 

9994 
9994 
9993 
95*53 
9993 

45  '9993 
46'  9993 
47-9993 
48-9993 
49-9992 

•(338 
'/367 
•(396 
•/425 

'/454 

/472 
/504 
/536 
/568 
/600 

1606 
1641 
1676 
1710 
1745 

/739 
/777 
/8/5 
/853 
/89/ 

1873 
1914 
1955 
1995 
2036 

2007 
205  / 
2094 
2/38 
2(82 

2/4/ 
2/87 
2234 
228  / 
2327 

2275 
2324 
2374 
2423 
2473 

2542 
2598 
2653 
2708 
2763 

51 
52 
53 
54 
55 

9998 
9998 
9998 
9998 
9998 

9997 
9997 
9997 
9997 
9997 

9997 
9997 
9997 
9997 
9997 

9996 
9996 
9996 
9996 
9996 

9996 
9996 
9996 
9996 

9995 

9995 
9995 
9995 
9995 

9995 

9994 
9994 
9994 
9994 

9994 

9994 
9994 
9994 
9993 
9993 

9993 
9993 
9993 
9993 
9992 

50-9992 
5  /  '9992 
52-9992 
53-9992 
54-9992 

•/4S4 
•/5/3 
'/542 
•/57/ 
•/600 

7632 
/664 
/696 
/728 
/760 

1780 
1815 
1850 
1885 
1920 

(929 
/966 
2004 
2042 
2080 

2077 
2118 
2158 
2199 
2240 

2225 
2269 
23/3 

2356 
2400 

2374 
2420 
2467 
25/3 
2560 

2522 
257  / 
262  / 
2670 
2720 

2670 
2723 
2775 
2827 
2880 

28/9 
2874 
2929 
2984 
3040 

51 
52 
53 

54 
55 

56 

57 
58 
59 

6(1 

9998 
9998 
9998 
9998 
9997 

9997 
9997 
9997 
9997 

9997 

9997 
9997 
9996 
9996 
9996 

9996 
9996 
9996 
9996 
9996 

9995 
9995 
9995 
9995 
9995 

9995 
9995 
9994 
9994 
9994 

9994 
9994 
9994 
9994 
9994 

9993 
9993 
9993 
9993 
9993 

9992 
9992 
9992 
9992 
9992 

55-9991 
56-9991 
57-9991 
58-9991 
59-9991 

•/629 
•/658 
•/687 
•/7/6 
'7745 

7792 
/824 
/856 
/888 
/920 

1955 
1990 
2025 
2060 
2094 

2//S 
2/55 
2/93 
223  / 

2269 

228  ( 
232  ( 
2362 
2403 
2443 

2443 
2487 
2531 
2574 
26/8 

2606 
2653 
2699 
2746 
2793 

2769 
28/9 
2868 
29/8 

2967 

2932 
2985 
3037 
3089 
3/42 

3095 
3750 
3206 
3267 
33/6 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

9997 
9997 
9997 
9997 
9997 

9997 
9997 
9997 
9997 
9997 

9996 
9996 
9996 
9996 
9996 

9996 
9996 
9995 
9995 
9995 

9995 
9995 
9995 
9995 

9995 

9994 
9994 
9994 
9994 
9994 

9993 
9993 
9993 
9993 

9993 

9993 
9992 
9992 
9992 
9992 

9992 
9992 
999; 
999  / 
999; 

60-9991 
61-9991 
62-9990 
63-9990 
64-9990 

'/774 
•/804 
'(833 
•(862 
•/89/ 

(952 
(984 
20/6 
2048 
2080 

2/29 
2/64 
2/99 
2234 
2269 

2307 
2345 
2382 
2420 
2458 

2484 
2525 
2566 
2606 
2647 

J662 
2705 
2749 
2793 
2836 

2839 
2886 
2932 
2979 
3025 

30/7 
3066 
3((5 
3(65 
32/4 

3/94 
3246 
3299 
335  / 
3403 

337  / 
3427 
3482 
3537 
3592 

61 
62 
63 
64 
65 

9997 
9997 
9997 
9997 
9997 

9997 
9997 
9997 
9996 

9996 

9996 
9996 
9996 
9996 
9996 

9995 
9995 
9995 
9995 

9995 

9995 

9994 
9994 
9994 
9994 

9994 
9994 
9994 
9993 
9993 

9993 
9993 
9993 
9993 
9992 

9992 
9992 
9992 
9992 
9991 

999  / 
999  / 
9997 
999  / 
9990 

65-9990 

66-9990 
67-9990 
68  '9989 
69-9989 

•/920 
'/949 
•/978 
"2007 
•2036 

2//2 

2/44 
2/76 
2208 
2240 

2304 
2339 
2374 
2409 
2443 

2496 
2534 
257/ 
2609 
2647 

2688 
2729 
2769 
28/0 
285  / 

2880 
2923 
2967 
30// 

3054 

3072 
3//S 
3/65 
32// 
3258 

3264 
33(3 
3363 
34/2 
3462 

3456 
3508 
3560 
36/3 
3665 

3648 
3703 
3758 
38/3 

3869 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 

9997 
9997 
9997 
9997 
9997 

9996 
9996 
9996 
9996 
9996 

9996 
9996 
9996 
9995 
9995 

9995 
9995 
9995 
9995 
9995 

9994 
9994 
9994 
9994 
9994 

9993 
9993 
9993 
9993 
9993 

9992 
9992 
9992 
9992 
9992 

9991 
9991 
9991 
9991 
9991 

9990 
9990 
9990 
9990 
9990 

70-9989 
7  /  '9989 
72-9989 
73-9989 
74'9989 

•2065 
'2094 
'2/23 
•2/53 
•2/82 

2272 
2304 
2336 
2368 

2400 

2478 
25/3 
2548 
2583 
26/8 

2685 
2723 
2760 
2798 
2836 

289  / 
2932 
2973 
30/4 
3054 

3098 
3/42 
3/85 
3229 
3272 

3304 
335  / 
3398 
3444 
349  / 

35  (/ 
3560 
36/0 
3659 
3709 

37/8 
3770 
3822 
3875 
3927 

3924 
3979 
4035 
4090 
4/45 
4200 
4256 
43// 
4366 
442  / 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

9997 
9997 
9997 
9997 
9997 

9996 
9996 
9996 
9996 
9996 

9995 
9995 
9995 
9995 
9995 

9995 
9994 
9994 
9994 

9994 

9994 
9994 
9994 
9993 
9993 

9993 
9993 
9993 
9992 
9992 

9992 
9992 
9992 
•9991 
9991 

9991 
9991 
9990 
9990 
9990 

9990 
9989 
9989 
9989 
9989 

75-9988 

76  '9988 
77-9988 
78-9988 
79  '9988 

•2277 

'2240 
•2269 
'2298 
"2327 

2432 
2464 
2496 
2528 
2560 

2653 
2688 
2723 
2758 
2793 

2874 
29/2 
2950 
2987 
3025 

3095 
3/36 
3/76 
32/7 
3258 

33/6 
3360 
3403 
3447 
349/ 

3537 
3584 
3630 
3677 
3723 

3758 
3808 
3857 
3907 
3956 

3979 
4032 
4084 
4/36 
4/89 

76 
77 
78 
79 
80 

8/ 
82 
83 

84 
85 
86 
87 
88 
89 
90 

9997 
9997 
9997 
9996 

9996 

9996 
9996 
9996 
9996 

9996 

9995 
9995 
9995 
9995 
9995 

9994 
9994 
9994 
9994 
9994 

9993 
9993 
9993 
9993 
9993 

9992 
9992 
9992 
9992 
9992 

9991 
9991 
9991 
9991 
9991 

9990 
9990 
9990 
9990 

9990 

9989 
9989 
9989 
9988 
9988 

SO'9988 
81-9987 
82-9987 
83-9987 
84-9987 

'2356 
•2385 
•24/4 
•2443 

•2473 

2592 
2624 
2656 
2688 

2720 

2827 
2862 
2897 
2932 

2967 

3063 
3/0( 
3/39 
3/76 
32/4 

3299 
3339 
3380 
342  / 

3462 

3534 
3578 
3622 
3665 

3709 

3770 
38/6 
3863 
39/0 
3956 

4006 
4055 
4/04 
4/54 
4203 

424  / 
4294 
4346 
4398 
445/ 

4477 
4532 
4587 
4643 
4698 

81 
82 
83 
84 
85 

9996 
9996 
9996 
9996 
9996 

9996 
9996 
9996 
9995 
9995 

9995 
9995 
9995 
9995 
9995 

9994 
9994 
9994 
9994 

9994 

9993 
9993 
9993 
9993 

9993 

9992 
9992 
9992 
9992 
999  / 

9991 
9991 
9990 
9990 
9990 

9990 
9989 
9989 
9989 
9989 

9988 
9988 
9988 
9988 
9988 

85-9987 
86  9987 
87-9987 
88-9986 
89-9986 

•2502 
•253  / 
•2560 
•2589 
•26/8 

2752 
2784 
28/6 
2848 
2880 

3002 
3037 
3072 
3/07 
3/42 

3252 
3290 
3328 
3366 

3403 

3502 
3543 
3584 
3624 
3665 

3752 
3796 
3840 
3883 
3927 

4003 
4049 
4096 
4/42 
4/89 

4253 

4302 
4352 
440  f 
445  / 

4503 
4555 
4608 
4660 
47/2 

4753 
4808 
4864 
49/9 
4974 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 

9996 
9996 
9996 
9996 
9996 

9995 
9995 
9995 
9995 
9995 

9994 
9994 
9994 
9994 

9994 

9993 
9993 
9993 
9993 
9993 

9992 
9992 
9992 
9992 
9992 

999  1 
999  / 
999; 
999  ( 
999  / 

9990 
9990 
9990 
9990 
9990 

9989 
9989 
9989 
9989 
9988 

9988 
9987 
9987 
9987 
9987 

90-9986 
91-9986 
92-9986 
93  9986 
94-9985 

•2647 
•2676 
•2705 
•2734 
'2763 

29/2 
2944 
2976 
3008 
3040 
3072 
3/04 
3/36 
3(68 
3200 

3/77 
32// 
3246 
328  / 
33/6 

344  / 
3479 
35/7 
3555 
3592 

3706 
3747 
3787 
3828 
3869 

397/ 
40/4 
4058 
4/02 

4/45 

4235 
4282 
432« 
4375 

4427 

4500 
4549 
4599 
4648 

4698 

4765 
48/7 
4869 
4922 

4974 

5029 
5085 
5740 
5795, 
5250 

91 
92 

"•• 
94 

95 

96 
97 
98 
99 

10 

89 

9996 
9996 
9996 
9996 

9996 

9995 
9995 
9995 
9995 
'  9995 

9994 
9994 
9994 
9994 
9994 

9993 
9993 
9993 
9993 

9993 

9992  999  / 
9992  999  / 
9992  999  / 
9992  999  / 
9992  999/ 

9990 
9990 
9989 
9989 
9989 

9988 
9988 
9988 
9988 

9988 

9987 
9*67 
9987 
9986 
9986 

95-9985 
96-9985 
97-9985 
98-9985 
99'9985 

'2793 
'2822 
•285  / 
'2880 
•2909 

335  / 
3386 
342  / 
3456 
349  / 

3630 
3668 
3706 
3744 
3782 

39/0 
3950 
399  / 
4032 
4072 

4/89 
4232 
4276 
4320 

4363 

4468 
45/5 
456  / 
4608 
4654 

4747 
4797 
4846 
4896 
4945 

5027 
5079 
5/3/ 
5/84 
5236 

5306 
5367 
54(6 
5472 
5527 

96 
97 
98 

99 
700 

50'  |  49'  |  48' 

47 

40' 

ZF 

441 

43'   42' 

41' 
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SINK. 

COSINE.            89C 

TRAVERSE  TABLES. 
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2 

3 
4 
5 

COSINE. 

SINE. 

0° 

) 
2 
3 

4 
5 

20'  |  IT" 

22'   23'  |  24'  |  25' 

26'   27' 

28'  |   29' 

20'    21'  |  22' 

23'  |  24'   25'  |  ?(i'   27'   2H'  j  29' 

0000 
0000 
9999 
9999 
9999 

0000 
0000 
9999 
9999 
9999 

0000 
0000 
9999 
9999 
9999 

0000 
0000 
9999 
9999 
9999 

0000 
»000 
9999 
9999 
9999 

0000 
9999 
9999 
9999 
9999 

0000 
9999 
9999 
9999 
9999 

0000 
9999 
9999 
9999 
9998 

0000 
9999 
9999 
9999 
9998 

)  '0000 
)  '9999 
3.9999 

3  '9999 

4  '9998 

•0058  0061 
•0))6  0122 
•0)75  0)83 
•0233  0244 
•029)  0305 

0064 
0(28 
0(92 
0256 
0320 

0067 
0134 
020) 
0268 
0335 

0070 
0(40 
0209 
0279 
0349 

0073 
0(45 
02)8 
029) 
0364 

0076 
0)5( 
0227 
0303 
0378 

0079 
0157 
0236 
03(4 
0393 

008  ( 
0(63 
0244 
0326 
0407 

0084 
0)69 
0253 
0337 
0422 

6 
7 
8 
9 

/O 

9999 
9999 
9999 
9998 
9998 

9999 
9999 
9999 
9998 
9998 

9999  9999 
9999  :  9998 
9998  |  9998 
9998  9998 
9998  9998 

9999 
9998 
9998 
9998 
9998 

9998 
9998 
9998 
9998 
9997 

9998 
9998 
9998 
9997 
9997 

9998 
9998 
9998 
9997 
9997 

9998 
9998 
9997 
9997 
9997 

5  '9998 
6-9998 
7-9997 
S'9997 
9-9996 

"0349 
•0407 
•0465 
•0524 
'0582 

0367 

0428 
0489 
0550 
06)) 

0384 
0448 
05(2 
0576 
0640 

040  ( 
0468 
0535 
0602 
0669 

04(9 
0489 
0559 
0628 
0698 

0436 
0509 
0582 
0654 
0727 

0454 
0529 
0605 
068  ( 
0756 

047  ( 
0550 
0628 
0707 
0785 

0489 
0570 
0652 
0733 
08(4 

0506 
0590 
0675 
0759 
0844 

6 
7 
8 
9 

(0 

// 

;2 

13 
14 

IS 

9998 
9998 
9998 
9998 
9997 

9998 
9998 
999« 
999*7 
9997 

9998 
9998 
9997 
9997 
9997 

9998 
9997 
9997 
9997 
9997 

9997 
9997 
9997 
9997 
9996 

9997 
9997 
9997 
9996 
9996 

9997 
9997 
9996 
9996 
9996 

9997 
9996 
9996 
9996 
9995 

9996 
9996 
9996 
9995 
9995 

IQ'9996 
1  1  '9996 
12-99.95 
13-9995 
14-9995 

•0640 
•0698 
"0756 
'08)4 
'0873 

0672 
0733 
0794 
0855 
09)6 

0704 
0768 
0832 
0896 
0960 

0736 
0803 
0870 
0937 
(004 

0768 
0838 
0908 
0977 
(047 

0800 
0873 
0945 
(0(8 

(09) 

0832 
0908 
0983 
(059 
((34 

0864 
0942 
(02( 
((00 
((78 

0896 
0977 
(059 
((40 
(222 

09^8 
(0(2 
(097 
1/81 
(265 

)) 
12 
13 
14 
15 

16 
17 
18 
19 

20 

9997 
9997 
9997 
9997 
9997 

9997 
9997 
9997 
9996 
9996 

9997 
9997 
9996 
9996 
9996 

9996 
9996 
9996 
9996 
9996 

9996 
9996 
9996 
9995 
9995 

9996 
9996 
9995 
9995 
9995 

9995 
9995 
9995 
9995 
9994 

9995 
9995 
9994 
9994 
9994 

9995 
9994 
9994 
9994 
9993 

15-9994 
16  '9994 
17-9994 
18-9993 
19-9993 

•093) 
•0989 
•)047 
•1105 
•1164 

0977 
(038 
))00 
1161 
1222 

(024 
(088 
((52 
(2(6 

(280 

(070 
((37 
1204 
(27( 
(338 

1117 
1187 
1257 
1326 
1396 

((64 
(236 
(309 
(382 
(454 

(2(0 
(286 
(36( 
(437 
(5(3 

(257 
(335 
(4(4 
(492 
1571 

(303 
(385 

1466 
(548 
(629 

(350 
(434 
)5)8 
)603 
)687 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

9996 
9996 
9996 
9996 
9996 

9996 
9996 
9996 
9996 
9995 

9996 
9995 
9995 
9995 
9995 

9995 
9995 
9995 
9995 
9994 

9995 
9995 
9994 
9994 
9994 

9994 
9994 
9994 
9994 
9993 

9994 
9994 
9993 
9993 
9993 

9994 
9993 
9993 
9993 
9992 

9993 
9993 
9992 
9992 
9992 

20  9993 
2T9992 
22  9992 
23-9991 
24-9991 

'1222 
•1280 
•  -1338 
•1396 
•1454. 

1283 
1344 
1405 
1466 
1527 

(344 
(408 
(472 
(536 
(600 

(405 
(472 
(539 
(606 
(673 

1466 
1536 
(606 
(676 
(745 

(527 
1600 
(673 
(745 
(8(8 

(588 
(664 
(739 
(8(5 
(89( 

(649 
(728 
(806 
(885 
(963 

(7(0 
(792 
(873 
(955 
2036 

(77( 
(856 
(940 
2025 
2(09 

21 
22 
23 
24 
25 

9996 
9995 
9995 
9995 
9995 

9995 
9995 
9995 
9995 
9994 

9995 
9994 
9994 
9994 
9994 

9994 
9994 
9994 
9994 
9993 

9994 
9993 
9993 
9993 
9993 

9993 
9993 
9993 
9992 
9992 

9993 
9992 
9992 
9992 
999; 

9992 
9992 
999  / 
999  / 
999) 

999  / 
999) 
999  / 

9990 
9990 

25-9991 
26-9990 
27-9990 
28-9990 
29-9989 

•1513 
•1571 
•1629 
•1687 
•1745 

1588 
1649 
1710 
1771 
1833 

(664 
(728 
(792 
(856 
(920 

(740 
(806 
(873 
(940 
2007 

(8(5 
(885 
(955 
2025 
2094 

(89( 
(963 
2036 
2109 
2(82 

(966 
2042 
2((8 
2(93 
2269 

2042 
2(2( 
2(99 
2278 
2356 

2((8 
2(99 
228  ( 
2362 
2443 

2(93 
2278 
2362 
2446 
253  ( 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

9995 
9995 
9994 
9994 
9994 

9994 
9994 
9994' 
9994 
9993 

9994 
9993 
9993 
9993 
9993 

9993 
9993 
9993 
9992 
9992 

9992 
9992 
9992 
9992 
999  / 

9992 
9992 
999  / 
999; 
999  / 

999; 
9991 
9991 
9990 
9990 

9990 
9990 
9990 
9990 

99S9 

9990 
9989 
9989 
9989 
9988 

30'9989 
3T9989 
32-9988 
33'9988 
34-9988 

'1803 
•1862 
•1920 
•1978 
•2036 

1894 
1955 
2016 
2077 
2)38 

(984 
2048 
2((2 
2(76 
2240 

2074 
2(4( 
2208 
2275 
2342 

2164 
2234 
2304 
2374 
2443 

2254 
2327 
2400 
2473 
2545 

2345 
2420 
2496 
257  ( 
2647 

2435 
25(3 
2592 
2670 
2749 

2525 
2606 
2688 
2769 
285  ( 

26(5 
2699 
2784 
2868 
2952 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

9994 
9994 
9994 
9994 
9993 

9993 
9993 
9993 
9993 
9993 

9993 
9992 
9992 
9992 
9992 

9992 
9992 
999  / 
999  / 
999  / 

999  / 
999) 
999  / 
9990 
9990 

9990 
9990 
9990 
9990 
9989 

9990 
9989 
9989 
9989 
9989 

9989 
9989 
9988 
9988 
9988 

9988 
9988 
9987 
9987 
9987 

35'9987 
36-9987 
37-9986 
38-9986 
39-9986 

•2094 
•2153 
•2211 
•2269 
•2327 

2(99 
2260 
232) 
2382 
2443 

2304 
2368 
2432 
2496 
2560 

2409 
2475 
2542 
2609 
2676 

25(3 
2583 
2653 
2723 
2793 

26(8 
269  ( 
2763 
2836 
2909 

2723 
2798 
2874 
2950 
3025 

2827 
2906 
2984 
^963 
3142 

2932 
30(4 
3095 
3(76 
3258 

3037 
3(2( 
3206 
3290 
3374 

36 
37 
38 
39 
40 

4) 
42 
43 
44 
45 

9993 
9993 
9993 
9993 
9993 

9992 
9992 
9992 
9992 
9992 

9992 
999; 
999  / 
999  / 
999  / 

999  / 
999) 
9990 
9990 
9990 

9990 
9990 
9990 
9989 
9989 

9989 
9989 
9989 
9988 
9988 

9988 
9988 
9988 
9987 
9987 

9987 
9987 
9987 
9986 
9986 

9986 
9986 
9986 
9985 
9985 

40-9985 
41-9985 
42-9985 
43-9984 
44-9984 

•2385 
'2443 
•2502 
•2560 
•26)8 

2505 
2566 
2627 
2688 
2749 

2624 
2688 
2752 
28(6 
2880 

2743 
28(0 
2877 
2944 
30(/ 

2862 
2932 
3002 
3072 
3(42 

2982 
3054 
3(27 
3200 
3272 

3(01 
3(76 
3252 
3328 
3403 

3220 
3299 
3377 
3456 
3534 

3339 
3421 
3502 
3584 
3665 

3459 
3543 
3627 
37(2 
3796 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

9992 
9992 
9992 
9992 

9992 

999  / 
999; 
999; 
999) 
999  / 

999  / 
9990 
9990 
9990 
9990 

9990 
9989 
9989 
9989 
9989 

9989 
9989 
9988 
9988 
9988 

9988 
9988 
9987 
9987 
9987 

9987 
9987 
9986 
9986 
9986 

9986 

9986 
9985 
9985 
9985 

9985 
9984 
9984 
9984 
9983 

45-9984 
46-9983 
47-9983 
48  '9983 
49  '998: 

'2676 
'2734 
•2792 
•285) 
'2909 

28)0 
287) 
2932 
2993 

3054 

2944 
3008 
3072 
3(36 
3200 

3078 
3(44 
32(1 

3278 
3345 

32(( 
328  ( 
335  ( 
342) 
349) 

3345 
34)8 
349  ( 
3563 
3636 

3479 
3555 
3630 
.3706 
3782 

36(3 
3691 
3770 
3848 
3927 

3747 
3828 
3910 
399  ( 
4072 

3880 
3965 

4049 
4(33 
42/8 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

9992 
999  / 
999; 
999; 
999  / 

9990 
9990 
9990 
9990 
9990 

9990 
9989 
9989 
9989 
9989 

9989 
9988 
9988 
9988 
9988 

9988 
9987 
9987 
9987 

9987 

9987 
9986 
9986 
9986 
9985 

9985 
9985 
9985 
9985 
9984 

9984 
9984 
9984 
9983 
9983 

9983 
9983 
9982 
9982 
9982 

50  '9981 
51-9982 
52-9981 
53-998) 
54-9980 

•2967 
•3025 
•3083 
•3142 
•3200 

3))5 
3)76 
3238 
3299 
3360 

3264 
3328 
3392 
3456 
3520 

34)2 
3479 
3546 
36)3 
3680 

3560 
3630 
3700 
3770 
3840 

3709 
378( 
3854 
3927 
4000 

3857 
3933 
4008 
4084 
4(60 

4005 
4084 
4(63 
4241 
4320 

4154 
4235 
43/7 
4398 
4480 

4302 
4387 
447) 
4555 
4640 

51 
52 
S3 
54 
55 
"56 
57 
58 
59 
60 

999  / 
999  / 
9990 
9990 
9990 

9990 
9989 
9989 
9989 
9989 

9989 
9988 
9988 
9988 
9988 

9987 
9987 
9987 
9987 
9987 

9986 
9986 
9986 
9986 
9985 

9985 
9985 
9985 
9984 
9984 

9984  ;  9983 
9984  9982 
9983  9982 
9983  9982 
9983  9982 

998  / 
998) 
998) 
9980 
9980 

55-9980 
56'998C 
57-9979 
58-9979 
59  9979 

'3258 
'33)6 
'3374 
•3432 
•349) 

342) 
3482 
3543 
3604 
3665 

3584 
3648 
37)2 
3776 
3840 

3747 
3814 
3880 
3947 
40)4 

39)0 
3979 
4049 
41)9 
4)89 

4072 
4145 
42(8 
429  ( 
4363 

4235 
43)) 
4387 
4462 
4538 

4398 
4477 
4555 
4634 
4712 

456  ( 

4643 
4724 
4805 
4887 

4724 
4808 
4893 
4977 
506) 

61 
62 
63 
64 
65 

9990 
9990 
9990 
9989 
9989 

9989 
9988 
9988 
9988 
9988 

9987 
9987 
9987 
9987 
9987 

9986 
9986 
9986 
9986 
9985 

9985 
9985 
9985 
9984 
9984 

9984 
9984 
9983 
9983 
9983 

9983 
9982 
9982 
9982 
998) 

998) 
998) 
998) 
9980 
9980 

9980 
9979 
9979 
9979 
9978 

60  '9978 
61-9978 
62-9978 
63'  9977 
64-9977 

'3549  ,  3726 
'3607  3787 
'3665  3848 
"3723  39/0 
•3782  397) 

3904 
3968 
4032 
4096 
4(60 

4081 
4148 
42(5 
4282 
4349 

4259 
4328 
4398 
4468 

4538 

4436 
4509 
458  ( 
4654 
4727 

46)3 
4689 
4765 
4840 
49(6 

479) 
4869 
4948 
5026 

5)05 

4968 
5050 
5(3( 
52/3 
5294 

5)46 
5230 
53)4 
5399 
5483 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

9989 
9989 
9989 
9989 
9988 

9988 
9987 
9987 
9987 
9987 

9986 
9986 
9986 
9986 
9986 

9985 
9985 
9985 
9985 
9984 

9984 
9984 
9983 
9983 
9983 

9983 
9982 
9982 
9982 
9982 

998) 
998  / 
998  / 
9980 
9980 

9980 
9979 
9979 
9979 
9978 

9978 
9978 
9977 
9977 
9977 

65-9977 
66-9976 
67-9976 
63-9975 
69-9975 

3840 
'3898 
'3956 
•40/4 
'4072 

4032 
4093 
4(54 
42(5 
4276 

4224 
4288 
4352 
44(6 
4480 

44(6 

4483 
4549 
46(6 
4683 

4608 

4677 
4747 
48)7 
4887 

4800 
4872 
4945 
50(8 
5090 

4992 
5067 
5)43 
52)8 
5294 

5)84 
5262 
534) 

54(9 
5498 

5376 

5457 
5538 
5620 
570) 

5568 
5652 
5736 
582) 
5905 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

9988 
9988 
9988 
9988 
9987 

9987 
9987 
9986 
9986 
9986 

9985 
9985 
9985 
9985 
9985 

9984 
9984 
9984 
9983 
9983 

9983 
9982 
9982 
9982 
9982 

998  / 
998  / 
9981 
9980 
9980 

9980 
9979 
9979 
9979 
9979 

9978 
9978 
9978 
9977 
9977 

'976 
i'976 
9976 
9975 
9975 

70-9975 
7)  '9974 
72-9974 
73-9974 
74-9973 

•4(3) 
•4)89 
•4247 
•4305 
•4363 

4337 
4398 
4459 
4520 
458  ( 

4544 
4608 
4672 
4736 
4800 

4750 
48(7 
4884 
495  J 
50)8 

4957 
5027 
5096 
5(66 
5236 

5(63 
5236 
5309 
538  ( 
5454 

5370 
5445 
552) 
5597 
5672 

5576 
5655 
5733 
58(2 
5890 

5783 
5864 
5946 
6027 
6(09 

5989 
6074 
6(58 
6242 
6327 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

9987 
9987 
9987 
9987 
9987 

9986 
9986 
9985 
9985 
9985 

9984 
9984 
9984 
9984 
9984 

9983 
9983 
9983 
9982 
9982 

998) 
9981 
998  / 
99S/ 
9980 

9980 

9980 
9979 
9979 
9979 

9978 
9978 
9978 
9977 
9977 

9977 
9976 
9976 
9976 
9975 

9975 
9974 
9974 
9974 
9973 

75-9973 
76-9973 
77-9972 
78-9972 
79-9972 

•442) 
'4480 
'4538 
'4596 
•4654 

4643 
4704 
4765 
4826 
4887 

4864 
4928 
4992 
5056 
5(20 

5085 
5)52 
52)9 
5285 
5352 

5306 
5376 
5445 
55(5 
5585 

5527 
5600 
5672 
5745 
58)8 

5748 
5824 
5899 
5975 
6050 

5969 

6048 
6(26 
6205 
6283 

6(90 
6271 
6353 

6434 
65(6 

64(( 
6495 
6580 
6664 
6749 

76 
77 
78 
79 
80 

8/ 
82 
83 
84 
85 

9986 
9986 
9986 
9986 
9986 

9985 
9985 
9984 
9984 
9984 

9983 
9983 
9983 
9983 
9983 

9982 
9982 
998  / 
9981 
998  / 

9980 
9980 
9980 
9980 
9979 

9979 
9978 
9978 
9978 
9978 

9977 
9977 
9976 
9976 
9976 

9975 
9975 
9974 
9974 
9974 

9973 
99  73 
9972 
9972 
9972 

80'997( 
8I'997I 
82-9970 
83-9970 
84-9970 

•47)2 
•477) 
•4829 
•4887 
'4945 

4948 
5009 
5070 
5(3( 
5192 

5(84 
5248 
53(2 
5376 
5440 

54)9 
5486 
5553 
5620 
5687 

5655 
5725 
5794 
5864 
5934 

5890 
5963 
6036 
6)09 
6)8) 

6/26 
6202 
6277 
6353 
6429 

6362 
6440 
65(9 
6597 
6676 

6597 
6679 
6760 
6842 
6923 

6833 
69(7 
7002 
7086 
7(70 

8) 
82 
83 
84 
85 

86 
87 
88 
89 
90 

9986 
9985 
9985 
9985 
9985 

9984 
9984 
9984 
9983 
9983 

9982 
9982 
9982 
9982 
9982 

998  / 
9981 
9980 
9980 
9980 

9979 
9979 
9979 
9978 
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9969 

9969 
9969 
9968 
9968 
9968 

9967 
9967 
9966 
9966 
9965 

9965 
9965 
9964 
9964 
996? 

9963 
9963 
9962 
9962 
996  / 

996  / 
996/ 
9960 
9959 
9959 

9959 
9958 
9958 
9957 
9957 

9957 
9956 
9955 
9955 
9954 

70-9954 
71  '9954 
72-9953 
73-9952 
749952 

•6/96 
•6283 
•6370 
•6458 

•6545 

6402 
6493 
6583 
6673 

6763 

6609 
6702 
6795 
6888 
698  ( 

68/5 
69// 
7007 
7/03 
7/99 

7022 
7/2/ 
7220 
73/9 
74(8 

7228 
7330 
7432 
7534 
7636 

7435 
7540 
7644 

7749 
7854 

7642 
7749 
7857 
7964 
8072 

7848 
7959 
8069 
8/80 
8290 

8055 
8/68 
828  / 
8395 

8508 

71 

72 
73 

74 
75 
76 
77 
78 
79 
SO 

76 
77 
78 
79 

80 

997  / 
9971 
9970 
9970 
9970 

9969 
9969 
9968 
9968 
9967 

9967 
9967 
9966 
9966 
9965 

9965 
9965 
9964 
9964 
9963 

9963 
9962 
9962 
9961 
9961 

9961 
9960 
9960 
9959 
9959 

9958 
9958 
9957 
9957 
9956 

9956 
9955 
9955 
9954 
9954 

9954 
9953 
9952 
9952 
995; 

75  9951 
76-9950 
77-9950 
78-9949 
79-9949 

•6632 
•67)9 
•6807 
'6894 
'6981 

6853 
6943 
7034 
7(24 
72/4 

7074 
7(67 
7260 

7354 
7447 

7295 
739  ( 

7487 
7583 
7679 

75(6 
76(5 

77/4 
78(3 
79/2 

7737 
7839 
794/ 
8043 
8/45 

7959 
8063 
8/68 
8273 
8377 

8/80 
8287 
8395 
8503 
86/0 

840  ( 
85/( 

8622 
8732 
8843 

8622 
8735 
8849 
8962 
9076 

tl 

82 
83 
84 
85 

9969 
9969 
9968 
9968 
9968 
9967 
9967 
9966 
9966 
9966 

9967 
9967 
9966 
9966 
9965 

9965 
9964 
9964 
9964 
9963 

9963 
9962 
9962 
996  / 

9961 

9960 
9960 
9959 
9959 
9958 

9958 
9958 
9957 
9956 
9956 

9956 
9955 
9955 
9954 
9953 

9953 
9953 
9952 
9951 
9951 

995; 
9950 
9949 
9949 

9948 

SO'9948 
8;  '9947 
82-9947 
83-9946 

84-9945 

•7068 
•7(56 
7243 
7330 
7418 

7304 
7394 
7484 
7575 
7665 

7540 
7633 
7726 
78(9 
79(2 

7775 
787  / 
7967 
8063 
8159 

80/1 

81/0 
8209 
8308 
8407 

8247 
8348 
8450 
8552 
8654 

8482 
8587 
8692 
8796 

890  / 

87/8 
8825 
8933 
9041 
9(48 

8953 
9064 
9(74 
9285 

9395 

9/89 
9302 
94/6 
9529 

9643 

81 

82 
83 
84 
85 
86 
87 
88 
89 
90 

86 

87 
88 
89 
90 

9965 
9965 
9964 
9964 
9963 

9963 
9962 
9962 
996  / 
996  / 

9960 
9960 
9959 
9959 
9959 

9958  9955 
9957  9955 
9957  9954 
9956  ;  9954 
9956  9953 

9953 
9952 
9952 
9951 
995/ 

9950 
9950 
9949 
9948 
9948 

9947 
9947 
9946 
9946 
9945 

85-994! 
86-9944 
87-9943 
SS'9943 
89-9942 

7505 

•7592 
7679 

7767 
'7854 

7755 
7845 
7935 
8025 
8//6 

8005 
8098 
8/9( 
8284 
8377 

8255 
8351 
8447 
8543 
8639 

8505  8756 
8604  8857 
8703  8959 
8802  906  / 
890/  9/63 

9006 

9/;o 

02/5 
9320 
9425 

9256 
9364 
947  / 
9579 
9686 

9506 
96/7 
9727 

9838 

91  4S 

9756 
9870 
9983 
#097 
#2/0 

91 
92 
93 
94 
95 

9965 
9965 
9965 
9964 
9964 

9963 
9963 
9962 
9962 

996/ 
9960 
9960 
9959 
9959 

9958 
9958 
9957 
9957 
9956 

9956 
9955 
9955 
9954 

9954 

9953 
9952 
9952 
995  / 
9951 

9950 
9950 
9949 
9948 
9948 

9947 
9947 
9946 

9946 
9945 

9944 
9944 
9943 
9943 

9942 

90'994I 
9I'994! 
£2-9940 
?3'9940 
94-9939 

•7941 
'8028 
•8//6 
•8203 
"8290 

8206 
8296 
8386 
8476 
8567 

8471 
8564 
8657 
8750 
8843 

8735 
883; 
8927 
9023 
9M9 

9000 
0099 

9/98 

9297 
9396 

9265 
9366 
9468 
9570 
9672 

9529 
9634 
9739 
9843 
9948 

9794 
9902 
(#009 
#//7 

« 

#059 
#/69 
0280 
0390 

0323 
0437 
0550 
0664 

0777 

91 

92 
93 
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95 

96 
97 
98 
99 
100 

89 

9963 
9963 
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996  1 
9960 
9960 
9959 

9958 
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9958 
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9956 
9955 
9955 
9954 
9954 

9953 
9953 
9952 
9952 
995  / 

9950 
9950 
9949 
9949 
9948 

9947 
9947 
9946 
9946 

9945 

9944 
9944 
9943 
9943 
9942 

994; 
9947 
9940 
9940 
9939 

95-9938 
96-9938 
97-9937 
98-9936 
99-9936 

'8377 
•8465 
'8552 
•8639 

'8727 

8657 
8747 
8837 
8927 

:  90/7 

8936 
9029 
9)22 
92(5 

9308 

92/5 

931  / 
9407 
9503 
9599 

9494 
9593 
9692 
9791 

9890 

9774 
9875 
9977 
#079 

til 

« 

#/58 
#262 
0367 

0472 

0332 
0440 
0547 
0655 
0763 

06/1 

0722 
0832 
0943 
(054 

/004 

ma 
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96 
97 
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0° 

/ 
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3 

4 
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40' 

41' 

42' 

43' 

44'  |  45'  |  4tV 

47' 

48 

49' 

40'  I  41'   42'  |  43'   44' 

45'  |  46'   47'   48' 

49' 

9999 
9999 
9998 
9997 
9997 

9999 
9999 
9998 
9997 
9996 

9999 
9999 
9998 
9997 
9996 

9999 
9998 
9998 
9997 
9996 

9999 
9998 
9998 
9997 
9996 

9999 
9998 
9997 
9997 
9996 

9999 
9998 
9997 
9996 
9996 

9999 
9998 
9997 
9996 
9995 

9999 
9998 
9997 
9996 
9995 

•9999 
/  '9998 
2.9997 

3  '9996 
4-9995 

•0//6 
•0233 
•0349 
"0465 

•0582 

0/19 
0239 
0358 
0477 
0596 

0/22 
0244 
0367 
0489 
061  ( 

0(25 
0250 
0375 
0500 
0625 

0128 
0256 
0384 
05)2 
0640 

0(3( 
0262 
0393 
0524 
0654 

o;34 

0268 

040  ; 

0535 
0669 

o;37 

0273 
04/0 
0547 
0684 

0/40 
0279 
04/9 
0558 
0698 

0(43 
0285 
0428 
0570 
07(3 

6 
7 
8 
9 
;0 

9996 
9995 
9995 

9994 
9993 

9996 
9995 
9994 
9994 
9993 

9996 

9995 
9994 
9993 
9993 

9995 
9995 
9994 
9993 
9992 

9995 
9994 
9993 
9993 
9992 

9995 

9994 
9993 
9992 
999; 

9995 
9994 
9993 
9992 
999; 

9994 
9993 
9993 
9992 
999  / 

9994 
9993 
9992 
999  / 
9990 

5-9994 
6  '9993 
7-9992 
8-999; 
9-9990 

•0698 
•08/4 
•093; 
V047 

•;;64 

07/6 

0835 
0954 
;073 

;;93 

0733 
0855 
0977 
((00 
1222 

0750 
0876 
(00) 

list 

1251 

0768 
0896 
)024 

;;52 

)280 

0785 
09(6 
(047 
((78 
(309 

0803 
0937 
(070 
;204 
;338 

0820 
0957 
1094 
1230 
1367 

0838 
0977 
1117 
1257 
1396 

0855 
0998 
1140 
1283 
1425 

6 

7 
8 
9 
(0 

// 
12 
13 
\lt 
15 

9993 
9992 
999  / 
999; 
9990 

9992 
9991 
999  / 
9990 
9989 

9992 
999  / 
9990 
9990 
9989 

999; 
999  / 
9990 
9989 
9988 

999  / 
9990 
9989 
9989 
9988 

999  / 
9990 
9989 
9988 
9987 

9990 
9989 
9988 
9987 
9987 

9990 
9989 
9988 
9987 
9986 

9989 
9988 
9987 
9986 
9985 

(0'99S9 
;  ;  "9988 
12'9987 
I3'9986 
14-9985 

•/280 
V396 
•/5/3 
•/629 

•;745 

•;s62~ 

•;978 
•2094 
•2211 
'2327 

;3;2 

(431 
;550 
;670 
/7S9 

(344 
;466 
;588 
;7(0 
(833 

1376 
1501 
1626 
1751 
1876 

)408 
/536 
)664 
;792 
1920 

(440 
(57( 
(702 
(833 
/963 

;472 
(606 
(739 
(873 
2007 

1504 
1641 
1777 
1914 
2051 

1536 
1675 
1815 
1955 
2094 

1568 
(7(0 
(853 
(995 
2)38 

;; 

12 
13 
14 
15 
16 
17 
18 
19 
20 

16 
17 
18 
19 
20 

9989 
9988 
9988 
9987 
9986 

9989 
9988 
9987 
9986 
9986 

9988 
9987 
9987 
9986 
9985 

9987 
9987 
9986 
9985 
9984 

9987 
9986 
9985 
9984 
9984 

9986 
9985 
9985 
9984 
9983 

9986 
9985 
9984 
9983 
9982 

9985 
9984 
9983 
9982 
998  / 

9984 
9983 
9982 
998  ; 
998  ; 

IS'9984 
I6'9983 
17-9982 
18-9981 
I9'9980 

(908 

2027 
2147 
2266 
2385 

(955 
2077 
2(99 
232  ( 
2443 

2001 
2126 
2251 
2377 
2502 

2048 
2;76 
2304 
2432 
2560 

2094 
2225 
2356 
2487 
26(8 

2(4; 
2275 
2408 
2542 

2676 

2187 
2324 
2461 
2598 
2734 

2234 
2374 
25/3 
2653 
2792 

2280 
2423 
2566 
2708 
285) 

21 
22 
23 
24 
25 

9986 
9985 
9984 
9984 
9983 

9985 
9984 
9984 
9983 
9982 

9984 
9984 
9983 
9982 
998  / 

9984 
9983 
9982 
998  / 
9980 

9983 
9982 
998  / 
9980 
9980 

9982 
9981 
9980 
9979 
9979 

998  ; 
9980 
9979 
9979 
9978 

9980 
9979 
9978 
9978 
9977 

9980 
9979 
9978 
9977 
9976 

20-9979 
2T9978 
22-9977 
23-9976 
24-9975 

•2443 
•2560 
•2676 
•2792 

•2909 

2504 
2624 
2743 
2862 
2982 

2566 
2688 
28/0 
2932 
3054 

2627 
2752 
2877 
3002 
3127 

2688 
28)6 
2944 
3072 
3200 

2749 
2880 
30(1 
3(42 
3272 

28(0 
2944 
3078 
32(( 
3345 

2871 
3008 
3(44 
328  ( 
34/8 

2932 
3072 

32;; 

335; 
349) 

2993 
3(36 
3278 
3421 
3563 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

9982 
9982 
998; 
9980 
9980 

9982 
998  / 
9980 
9979 
9979 

998  / 
9980 
9979 
9978 
9978 

9980 
9979 
9978 
9977 
9977 

9979 
9978 
9977 
9976 
9975 

9978 
9977 
9976 
9975 
9974 

9977 
9976 
9975 
9974 
9973 

9976 
9975 
9974 
9973 
9972 

9975 
9974 
9973 
9972 
997( 

25-9974 
26-9973 
27-9972 
28'997I 
29-9970 

•3025 
•3;  42 
'3258 
•3374 
•349; 

3101 
3220 
3339 
3459 
3578 

3(76 

3299 
342  ( 
3543 
3665 

3252 

3377 
3502 
3627 
3752 

3328 
3456 
3584 
37)2 

3840 

3403 
3534 
3665 
3796 
3927 

3479 
36;3 
3747 
3880 
40;4 

3555 
369; 
3828 
3965 
4/OJ 

3630 
3770 
3909 
4049 
4)89 

3706 
3848 
399  ( 
4(33 
4276 

26 
27 
28 
29 
30 

3/ 
32 
33 
34 
35 
36 
37 
38 
39 
40 

9979 
9978 
9978 
9977 
9976 

9978 
9977 
9977 
9976 
9975 

9977 
9976 
9975 
9975 
9974 

9976 
9975 
9974 
9973 
9973 

9975 
9974 
9973 
9972 
997; 

9973 
9973 
9972 
997( 
9970 

9972 
997; 
9970 
9970 
9969 

997; 
9970 
9969 
9968 
9967 

9970 
9969 
9968 
9967 
9966 

30-9969 
31-9967 
32-9966 
33-9965 
34-9964 

'3607 
•3723 
'3840 
'3956 
"4072 

3697 
38/6 
3936 
4055 
4(74 

3787 
3909 
4032 
4(54 
4276 

3877 
4003 
4(28 
4253 
4378 

3968 
4096 
4224 
4352 
4480 

4058 
4(89 
4320 
4450 
458  / 

4M8 
4282 
4416 
4549 
4683 

4238 
4375 
45/2 
4648 
4785 

4328 

4468 
4608 
4747 
4887 

44(8 
456  ( 
4703 
4846 
4989 

31 
32 
33 
34 
35 

9976 
9975 
9974 
9974 
9973 

9974 
9974 
9973 
9972 
9972 

9973 
9972 
9972 
997/ 
9970 

9972 
997; 
9970 
9970 
9969 

997  / 
9970 
9969 
9968 
9967 

9969 
9968 
9967 
9967 
9966 

9968 
9967 
9966 
9965 
9964 

9966 
9965 
9964 
9964 
9963 

9965 
9964 
9963 
9962 
996  / 

35-9963 
36-9962 
37-9961 
38-9960 
39  '9959 

•4;  89 

•4305 
•442; 
•4538 
•  '4654 

4293 
44(3 
4532 
465  ( 
4770 

4398 
4520 
4642 
4765 
4887 

4503 
4628 
4753 
4878 
5003 

4608 
4736 
4864 
499) 
5))9 

47(2 
4843 
4974 
5(05 
5236 

48(7 
495  ( 
5085 
52)8 
5352 

4922 
5058 
5/95 
5332 
5469 

5026 
5;66 
5306 
5445 
5585 

5(3( 
5274 
54(6 
5559 
570  ( 

36 
37 

38 
39 
40 

4/ 
42 
43 
44 
45 
~46 
47 
48 
49 
50 

9972 
9972 
9971 
9970 
9970 

997  / 
9970 
9969 
9969 
9968 

9969 
9969 
9968 
9967 
9966 

9968 
9967 
9966 
9966 
9965 

9966 
9966 
9965 
9964 
9963 

9965 
9964 
9963 
9962 
996  ( 

9963 
9962 
9962 
996; 

9960 

9962 
9961 
9960 
9959 
9958 

9960 
9959 
9958 
9957 
9956 

40  9958 
41-9957 
42-9956 
43-9955 
44-9954 

•4770 
•4887 
•5003 
•5/20 
•5236 

4890 
5009 
5128 
5247 
5367 

5009 
5J3J 
5253 
5375 
5498 

5(28 
5253 
5378 
5503 
5629 

5247 
5375 
5503 
5631 
5759 

5367 
5498 
5629 
5759 
5890 

5486 
5620 
5754 
5887 

602; 

5605 
5742 
5879 
60/5 
6;52 

5725 
5864 
6004 
6;43 
6283 

5844 
5986 
6(29 
627  ( 

6414 

41 
42 
43 
44 
45 

9969 

9968 
9968 
9967 
9966 

9967 
9967 
9966 
9965 
9964 

9966 
9965 
9964 
9963 
9963 

9964 
9963 
9962 
9962 
9961 

9962 
9962 
996/ 
9960 
9959 

996  ( 
9960 
9959 
9958 
9957 

9959 
9958 
9957 
9956 
9955 

9957 
9956 
9955 
9954 
9953 

9955 
9954 
9953 
9952 
995  / 

45-9953 
46-9952 
47  '995  ( 
48-9950 
49'9949 

'5352 
•5469 
.'5585 
'570; 
•58  ;  8 

5486 
5605 
5725 
5844 
5963 

5620 
5742 
5864 
5986 
6;09 

5754 
5879 
6004 
6(29 
6254 

5887 
60(5 
6(43 
627) 
6399 

602( 
6/52 
6283 
64/4 
6545 

6)55 
6289 
6423 
6556 
6690 

6289 
6426 
6562 
6699 
6836 

6423 
6562 
6702 
684J 
698; 

6556 
6699 
684  ( 
6984 
7(27 

46 
47 
48 
49 
50 

5/ 
52 
53 
54 
55 

9965 
9965 
9964 
9963 
9963 

9964 
9963 
9962 
9962 
9961 

9962 
996  / 
9960 
9960 
9959 

9960 
9959 
9959 
9958 
9957 

9958 
9957 
9957 
9956 
9955 

9956 
9955 
9955 
9954 
9953 

9954 
9953 
9953 
9952 
9951 

9952 
995; 
9950 
9950 
9949 

9950 
9949 
9948 
9947 
9946 

50-9948 
5  (  '9947 
52-9946 
53-9945 
54-9944 

•5934 
•6050 
•6/67 
•6283 
'6399 

6082 
6202 
632( 
6440 
6559 

623  / 
6353 
6475 
6597 
67/9 

6379 
6504 
6629 
6754 
6879 

6527 
6655 
6783 
69H 
7039 

6676 
6807 
6937 
7068 
7/99 

6824 
6958 
7092 
7225 
7359 

6972 
7;09 
7246 
7383 
7519 

712) 
7260 
7400 
7540 
7679 

7269 
74(2 
7554 
7697 
7839 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

9962 
996  / 
996  / 
9960 
9959 

9960 
9959 
9959 
9958 
9957 

9958 
9957 
9957 
9956 
9955 

9956 
9955 
9955 
9954 
9953 

9954 
9953 
9952 
9952 
995; 

9952 
995  / 
9950 
9949 
9949 

9950 

9949 
9948 
9947 
9946 

9948 

9947 
9946 
9945 
9944 

9945 

9944 
9943 
9942 
9942 

55-9943 
56-9942 
57-994J 
58-9940 
59-9939 

'65/6 
'6632 
'6748 
'6865 
•698  / 

6679 
6798 
69;7 
7036 
7/56 

6842 
6964 
7086 
7208 
7330 

7004 
7(30 
7255 
7380 
7505 

7(67 
7295 
7423 
755; 
7679 

7330 
746; 
7592 
7723 

7854 

7493 
7627 
776) 
7894 
8028 

7656 
7793 
7929 
8066 
8203 

78)9 

7958 
8098 
8238 
8377 

7982 
8124 
8267 
8409 
8552 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70- 

9959 
9958 
9957 
9957 
9956 

9957 
9956 
9955 
9954 
9954 

9954 
9954 
9953 
9952 
9952 

9952 
9952 
995  / 
9950 
9949 

9950 
9949 
9948 
9948 
9947 

9948 
9S47 
9946 
9945 
9944 

9945 
9945 
9944 
9943 
9942 

9943 
9942 
994  / 
9940 
9939 

994  / 
9940 
9939 
9938 
9937 

60-9938 
6T9937 
62-9936 
63-9935 
64-9934 

'7098 
•72(4 
•7330 

•7447 
•7563 

7275 
7394 
75/3 
7633 
7752 

7452 
7575 
7697 
78/9 
794/ 

7630 
7755 
7880 
8005 
8;30 

7807 
7935 
8063 

s;9( 

83(9 

7985 
lilt 

8246 
8377 
8508 

8162 
8296 
8430 
8564 
8697 

8339 
8476 
86/3 
8750 
8886 

85)7 
8657 
8796 
8936 
9075 

8694 
8837 
8979 
9;22 
9264 

61 
62 
63 
64 
65 

9955 
9955 
9954 
9953 
9953 

9953 
9952 
9952 
995  / 
9950 

995  / 

9950 
9949 
9949 
9948 

9948 
9948 
9947 
9946 
9945 

9946 
9945 
9944 
9943 
9943 

9943 
9943 
9942 
994; 
9940 

994; 
9940 
9939 
9938 
9937 

9938 
9937 
9936 
9935 
9935 

9936 
9935 
9934 
9933 
9932 

65-9933 
66-9932 
67'993/ 
68-9930 
69-9929 

V679 
'7796 
•79(2 
•8028 
•8145 

7871 
7990 
8((0 
8229 
8348 

8063 

s;85 

8308 
8430 
8552 

8255 

8380 
8505 
8630 
8756 

8447 
8575 
8703 
883  ( 
8959 

8639 
8770 
890  ( 
9032 
9/63 

8831 
8965 
9099 
9233 
9366 

9023 
9/60 
9296 
9433 
9570 

9215 
9355 
9494 
9634 
9774 

9407 
9550 
9692 
9835 
9977 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

9952 
995  / 
9951 
9950 

9949 

9950 
9949 
9948 
9947 
9947 

9947 
9946 
9946 
9945 
9944 

9944 
9944 
9943 
9942 
9941 

9942 
994; 
9940 
9939 
9939 

9939 
9938 
9937 
9937 
9936 

9936 
9936 
9935 
9934 
9933 

9934 
9933 
9932 
993) 
9930 

993  / 
9930 
9929 
9928 
9927 

70-9928 
71  '9927 
72-9926 
73-9925 
74'9924 

•8261 
'8377 
•8494 
•86(0 
•8726 
•8843" 
'8959 
'9076 
9/92 
'9308 

8468 
8587 
8706 
8825 
8945 

8674 
8796 
89)8 
904; 
9(63 

sss; 

9006 
9131 
9256 
9381 

9087 
92(5 
9343 
9471 
9599 

9294 
9425 
9555 
9686 
98/7 

9500 
9634 
9768 
9902 
«035 

9707 
9843 
9980 

»((7 

0253 

99)3 
»053 
»)92 
0332 
0472 

#(-0 
0262 
0405 
0547 
0690 

71 
72 
73 
74 
75 

76 

77 
78 
79 
80 

9949 
9948 
9947 
9947 
9946 

9946 
9945 
9945 
9944 
9943 

9943 
9943 
9942 
9941 
9940 

9941 
9940 
9939 
9938 
9937 

9938 
9937 
9936 
9935 
9934 

9935 
9934 
9933 
9932 
993/ 

9932 
993; 
9930 
9929 
9928 

9929 
9928 
9927 
9926 
9925 

9926 
9925 
9924 
9923 
9922 

75-9923 
76  '9922 
77-9921 
78  9920 
79-99/9 

9064 
9(83 
9302 
9422 
954( 

9285 
9407 
9529 
965  / 
9774 

9506 
9631 
9756 
9S8/ 
»006 

9727 
9855 
9983 
»()( 
0239 

9948 
*079 

taio 

0341 

0472 

«)69 
0303 
0437 
0571 

0704 

0390 
0527 
0664 
0800 
0937 

061  / 

075) 
089; 
(030 
))70 

0832 
0975 
1117 
1260 
1402 

76 

77 
78 
79 

80 

81 

82 
83 

84 
85 
86 

87 
88 
89 
90 

9945 
9944 
9944 
9943 
9942 

9942 
9942 
994  / 
9940 
9940 

9940 
9939 
9938 
9937 
9937 

9937 
9936 
9935 
9934 
9934 

9934 
9933 
9932 
993; 
9930 

9931 
9930 
9929 
9928 
9927 

9928 
9927 
9926 
9925 
9924 

9924 
9923 
9922 
992; 

992  / 

992; 

9920 
99/9 
99/8 
99/7 

SO'9918 
8T99I7 
82'99I6 
83  99(5 
84-99(4 

'9425 
'954  / 
•9657 
'9774 
'9890 

9660 
9779 
9899 
»0/8 
»/37 

9896 

»•  ; 
«I40 
0262 
0384 

»I3I 

0256 
0382 
0507 
0632 

0367 
0495 
0623 
075( 
0879 

0603 
0733 
0864 
0995 

;;26 

0838 
0972 
((06 
1240 
1373 

;074 

;2;o 

;347 
;484 
1621 

;309 
)449 
(589 
(728 
(868 

1545 
1687 
1830 
1973 

2115 

8) 
82 
83 
84 
85 

9942 
994  / 
9940 
9940 
9939 

9939 
9938 
9937 

9937 
9936 

9936 
9935 
9934 
9934 
9933 

9933 
9932 
993  / 
9930 
9930 

9930 
9929 
9928 
9927 
9926 

9926 
9925 
9925 
9924 
9923 

9923 

9922 
992  / 
9920 
99/9 

9920 
99/9 
99/8 
99/7 
99/6 

99/6 
99/5 
99(4 
99;3 
99;2 

85-99/3 
86-99/2 
87-9911 
88  99/0 
89-9909 

'0006 
'0(23 
•0239 

•0355 
•0472 

0256 
0376 
0495 
06/4 
0733 

0507 
0629 
075  ( 
0873 
0995 

0757 
0882 
(007 

lisa 

(257 

(007 
((35 
(263 

139; 

/5/9 

;257 
;388 
(5)9 
(650 
/78/ 

(507 
(641 
(775 
(909 
2042 

1757 
1894 
2031 
2167 
2304 

2007 
2)47 
2287 
2426 
2566 

2258 
2400 
2543 
2685 
2828 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

9938 
9938 
9937 
9936 
9936 

9935 
9935 
9934 
9933 
9932 

9932 
993) 
993  / 
9930 
9929 

9929 
9928 
9927 
9926 
9926 

9925 
9925 
9924 
9923 
9922 

9922 

992; 

9920 
99;9 
99(9 

99(9 

99;s 

99;7 
99/6 
99/5 

99/5 

99/4 
99/3 
99/2 

99;  ; 

99// 
99/0 
9909 
9908 
9907 

90'990S 
91  '9907 
92-9906 
93  '9904 
94'9903 

•0588 
'0704 
•082( 
•0937 
'(054 

0853 
0972 

;o9; 

1211 
1330 

1117 
1240 
1362 

1484 
1606 

(382 
(507 
(632 
(757 
(883 

(647 
(775 
(903 
203  ( 
2(59 

(9)2 
2042 
2/73 
2304 
2435 

2/76 
23(0 
2444 
2578 
27(1 

2441 
2578 
27/4 
285  ( 
2988 

2706 
2845 
2985 
3(24 
3264 

2970 
3/(3 
3255 
3398 
3540 
3683 
3825 
3968 
4/10 
4253 

91 
92 
93 

94 
95 

96 

97 
98 
99 
100 

89 

9935 
9934 
9934 
9933 
9932 

9932 
993; 
9930 
9930 
991'9 

9928 
9928 
9927 
9926 
9925 

9925 
9924 
9923 
9923 
9922 

992; 

9921 
9920 
99;9 
99/8 

99;8 
99;7 
99/6 
99;5 
99/4 

99/4 
99/3 
99/2 
9911 
9911 

99(0 
9909 
9908 
9907 
9907 

9906 
9905 
9904 
9903 
9903 

95-9902 
96'990; 
97-9900 
98-9899 
99-9898 

'1170 
'1286 

'1403 

risi9 

C(635 

(449 
(568 
(688 
(807 
(926 

1728 
(850 
1973 
2095 
22(7 

2008  2287 
2(33  24(5 
2258  2543 
2383  267; 
2508  2799 

2566 
2697 
2828 
2959 
3090 

2845 
2979 
3//3 
3247 
338; 

3(24  3404 
326  (  j  3543 
3398  3683 
3535  3823 
367/  3962 

96 
97 
98 
99 

;oo 

20' 

19'  |  1S>' 

17' 

1(5'  |  15' 

14'  |  13' 

12' 

11' 

20'   1  19' 

18' 

17'   16' 

15' 

14' 

13' 

12'    11' 

SINE. 

COSINE.           89° 

TRAVERSE  TABLES. 


0° 
/ 
4 

5 

OOBQTK. 

SlXE.                  0° 

51' 

52'  r>:v 

54' 

55'   50'   57' 

R? 

59' 

50' 

51'   52'   53' 

54 

5.-)' 

5(>'   57'   5S' 

5!»' 

9998 
9997 
9996 
9995 

9999 
9998 
9997 
9996 
9995 

CO  99 
9998 
9997 
9995 
9994 

9999 
9998 
9996 
9995 
9994 

9999 
9998 
9996 
9995 
9994 

9999 
9997 
9996 
9995 
9994 

9999 
9997 
9996 
9995 
9993 

9999 
9997 
9996 
9995 
9993 

9999 
9997 
9996 
9994 
9993 

'9999 
l'9997 
29996 
3-9994 
4-9993 

•0/45 
"029  / 
•0436 
•0582 
'0727 

0/48 
0297 
0445 
0593 

0742 

0/5/ 
0303 
0454 
0605 
0756 

0/54 
0308 
0462 
06/7 
077  / 

0/57 
03/4 
047  / 
0628 
0785 

0/60 
0320 
0480 
0640 
0800 

0/63 
0326 
0489 
0652 
08/4 

0/66 
0332 
0497 
.0663 
0829 

0/69 
0337 
0506 
0675 
0844 
(0/2 
IISI 
1350 
1518 
1687 

0/72 
0343 
05/5 
0686 
0858 

/ 

2 
3 

4 
5 

6 
7 
8 
9 
(0 

6 

7 
8 
9 

to 

9994 
9993 
9992 
9990 
9989 

9993 
9992 
999  / 
9990 
9989 

9993 
9992 
999  / 
9990 
9989 

9993 
9992 
9990 
9989 

9988 

9993 
999  / 
9990 
9989 

9988 

9992 
999  / 
9990 
9988 

9987 

9992 
999  / 
9989 
9988 

9987 

9992 
9996 
9989 

9988 
9986 

999  / 
9990 
9989 
9987 
9986 

S'9991 
6  '9990 
7-9988 
8-9987 
9  '9985 

•0873 
'/0/8 
'//64 
'/309 
-/454 

0890 
/038 
//87 
/335 

US3 

0908 
/059 
72(0 
/36/ 
/5/3 

0925 
/079 
1233 
1387 
1542 

0942 

1100 
1257 
1414 
1571 

0960 
1120 
1280 

1440 
1600 

0977 

me 

1303 
1466 
1629 

0995 

1161 
1326 
1492 
(658 

/030 
/20/ 
/373 
/545 
(7/6 

II 
12 
13 
(4 
15 

99s;, 
9987 
9986 
9985 
9984 

9988 
9987 
9986 
9985 
9984 

9987 
9986 
9985 
9984 
9983 

„  ,57 
9986 
9985 
9983 
9982 

9986 
9985 
9984 
9983 
9981 

9986 
9985 
9983 
9982 
9981 

9985 
9984 
9983 
998  / 
9980 

9985 
9984 
9982 
998  / 
9979 

9984 
9983 
9982 
9980 
9979 

/  0'9984 
/  /  '9982 
12-9981 
13  9979 
I4'9978 

'/600 
'/745 
'/89/ 
•2036 
•2/82 

(632 
/780 
/929 
2077 
2225 

/66.I 
/8/5 
(966 
2//S 
2269 

1696 
1850 
2004 
2/58 
23/2 

1728 
1885 
2042 
2199 
2356 

1760 
1920 
2080 
2240 
2400 

1792 
1955 
2118 
2280 
2443 

/S24 
/990 
2/55 
232  / 

2487 

1856 
2024 
2193 
2362 
253  / 

/888 
2059 
223  / 
2403 

2574 

// 
12 
13 
14 

IS 

16 

17 
18 
19 

20 

9983 
9982 
998  / 
9980 
9979 

9982 
998  / 
9980 
9979 
9978 

9982 
998  / 
9979 
9978 

9977 

998  / 

9980 
9979 
9977 
9976 

9980 
9979 
9978 
9977 
9975 

9980 
9978 
9977 
9976 

9974 

9979 
9977 
9976 
9975 
9973 

9978 
9977 
9975 
9974 
9973 

9977 
9976 
9974 
9973 
9972 

159976 
16-9975 
17-9973 
IS'9972 
19-9971 

•2327 
'2472 
•26/8 
•2763 
'2909 

2374 
2522 
2670 
28/9 
2967 

2420 
257  / 
2723 
2874 
3025 

2467 
262  / 
2775 
2929 
3083 

2513 
2670 
2827 
2984 
3/4/ 

2560 
2720 
2880 
3040 

J.'dii 

2606 
2769 
2932 
3095 
3258 

2653 

28/9 
2984 
3/50 
33/6 

2699 
2868 
3037 
3205 
3374 

27*16 
29/7 
3089 
326  / 

3432 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

99  78 
9977 
9976 
9975 
9974 

9977 
9976 
9975 
9974 
9973 

V--76 
9975 
9974 
9973 
9971 

9975 
9974 
9973 
997  / 
9970 

9974 
9973 
9972 
9970 
9969 

9973 
9972 
997/ 
9969 
9968 

9972 
997  / 
9969 
9968 
9967 

9971 
9970 
9968 
9967 
9966 

9970 
9969 
9967 
9966 
9964 

20-9969 
21-9968 
22-9966 
23-9965 
24-9963 

'3054 
•3200 
'3345 
•349  / 
•3636 

3//5 
3264 
34/2 
3560 
3709 

3/76 
3328 
3479 
3630 
378  / 

3237 
3392 
3546 
3700 
3854 

3299 
3456 
3613 
3770 
3927 

3360 
3520 
3680 
3840 
4000 

342  / 
3584 
3746 
3909 
4072 

3482 
3648 
38/3 
3979 
4/45 
4311 
4477 
4642 
4808 
4974 

3543 
.37/2 
3880 
4049 
42/8 

3604 
3776 
3947 
4/(9 
4290 

21 
22 
23 
24 
25 

9972 
9971 
9970 
9969 
9968 

9971 
9970 
9969 
9968 
9967 

9970 
9969 
9968 
9967 
9966 

9969 
9968 
9967 
9966 
9964 

9968 
9967 
9965 
9964 
9963 

9967 
9965 
9964 
9963 
9962 

9965 
9964 
9963 
9962 
9960 

9964 
9963 
9962 
9960 
9959 

9963 
9962 
9960 
9959 
9957 

25-9962 
26-9960 
27-9959 
28-9957 
29  '9956 

•3787 
•3927 
•4072 
'42/8 
•4363 

3857 

4005 
4/54 
4302 
4450 

3933 

4084 
4235 
4386 
4538 

4008 
4/62 
43/7 
447/ 
4625 

4084 
424  / 
4398 
4555 
47/2 

4/60 
4320 
4479 
4639 

4799 

4235 
4398 
456  / 
4724 
4887 

43S6 
4555 
4724 
4893 
506/ 

4462 

4634 
4805 
4977 
5/48 

26 
27 

28 
29 
30 

31 
32 
33 
34 
35 

9967 
9966 
9965 
9964 
9963 

9966 
9965 
9964 
9963 
9962 

9965 
9963 
9962 
996/ 
9960 

9963 
9962 
996  / 
9960 
9958 

9962 
996  / 
9959 
9958 
9957 

9960 
9959 
9958 
9956 
9955 

9959 
9958 
9956 
9955 
9954 

9957 
9956 
9955 
9953 
9952 

9956 
9954 
9953 
9952 
9950 

30-9954 
3f9953 
32-9951 
33-9950 
34-9948 

'4509 
•4654 
•4799 
'4945 
'5090 

4599 
4747 
4895 
5044 
5/92 

4689 
4840, 
4991 
5/43 
5294 

4779 
4933 
5087 
5242 
5396 

4869 
5026 
5/83 
5340 
5498 

4959 
5//9 
5279 
5439 
5599 

5050 
52/2 
5375 
5538 
570  / 

5/40 
5306 
547/ 
5637 
5803 

5230 
5399 
5567 
5736 
5905 

5320 
5492 
5663 
5835 
6007 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 

40 

9962 
996  / 
9960 
9959 
9958 

9960 
9959 
9958 
9957 
9956 

9959 
9958 
9957 
9955 
9954 

9957 
9956 
9955 
9954 
9952 

9956 

9954 
9953 
9952 
995  / 

9954 
9953 
995  / 
9950 
9949 

9952 
995  / 
9950 
9948 
9947 

995  / 
9949 
9948 
9946 
9945 

9949 
9947 
9946 
9945. 
9943 

35-9947 
36  '9945 
37-9944 
38-9943 
39  '994  / 

'5236 
•538  / 
'5527 
•5672 
"58/8 

534  / 
5489 
5637 
5786 
5934 

5445 
5596 
5748 
5899 
6050 

5550 
5704 
5858 
60/2 
6/67 

5655 
58/2 
5969 
6/26 
6283 

5759 
59/9 
6079 
6239 
6399 

5864 
6027 
6/90 
6353 
65/6 

5969 
6/35 
6300 
6466 
6632 

6073 
6242 
64f/ 
6580 
6748 

6/78 
6350 
652  / 
6693 
6865 

41 
42 

43 
44 
45 

9957 
9956 
9955 
9953 
9952 

9955 
9954 
9953 
9952 
995  / 

9953 
9952 
995  / 
9950 
9949 

995/ 
9950 
9949 
9948 
9947 

9949 
9948 
9947 
9946 
9944 

9948 
9946 
9945 
9944 
9942 

9946 
9944 
9943 
9942 
9940 

9944 
9942 
9941 
9940 
9938 

9942 
9940 
9939 
9937 
9936 

40  '9940 
4  /  "9938 
42-9937 
43-9935 
44-9934 

'5963 
"6/08 
"6254 
•6399 
"6545 

6082 
6231 
6379 
6527 
6676 

620  / 
6353 
6504 
6655 
6807 

632  / 
6475 
6629 
6783 
6937 

6440 
6597 
6754 
69/1 

7068 

6559 
67/9 
6879 
7039 
7/99 

6678 
684) 
7004 
7/67 
7330 

6798 
6964 
7/29 
7295 
746  / 

69/7 
7086 
7254 
7423 
7592 

7036 
7208 
7379 
755) 
7723 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

995  ( 

9950 
9949 
9948 
9947 

9949 
9948 
9947 
9946 
9945 

9947 
9946 
9945 
9944 
9943 

9945 
9944 
9943 
9942 
994  / 

9943 
9942 
9941 
9940 
9938 

994  / 
9940 
9939 
9937 
9936 

9939 
9938 
9936 
9935 
9934 

9937 
9935 
9934 
9933 
993  / 

9935 
9933 
9932 
9930 
9929 

45-9932 
46  '993  / 
47-9929 
48-9928 
49-9926 

•6690 
•6836 
'698  / 
V/27 
'7272 

6824 
6972 
7/2/ 
7269 
74/7 

6958 
7/09 
7260 
74/2 
7563 

7092 
7246 
7400 
7554 
7708 

7225 
7382 
7540 
7697 
7854 

7359 
75/9 
7679 
7839 

7999 

7493 
7656 
78/9 
7982 
8/45 

7627 
7793 
7958 
8/24 
8290 

776  / 
7929 
8098 
8267 
8435 

7894 
8066 
8238 
8409 
858  / 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

9946 
9945 
9944 
9943 
9942 

9944 
9943 
9942 
994) 
9940 

9942 
99  At 
9939 
9938 
9937 

9939 
9938 
6937 
9936 
9935 

9937 
9936 
9935 
9933 
9932 

9935 
9933 
9932 
993  / 
9930 

9932 
993  / 
9930 
9928 
9927 

9930 
9929 
9927 
9926 
9924 

9927 
9926 
9925 
9923 
9922 

50-9925 
5  1'9923 
52-9922 
53-9920 
54-99/9 

•74/7 
'7563 
'7708 
•7854 
•7999 

7566 
77/4 
7862 
SOU 
8/59 

7714 
7865 
80/7 
8/68 
83/9 

7862 
80/7 
8171 
8325 
8479 

son 

8168 
8325 
8482 
8639 

8/59 
83/9 
8479 
8639 
8799 

8307 
8470 
8633 
8796 
8959 

8456 
8622 
8787 
8953 
9(/9 

8604 
8773 
894/ 
9//0 
9279 

8752 
8924 
9096 
9267 
9439 

51 
52 
53 
54 
55 
56 
57 

5s 

59 
60 

56 
57 
58 
59 
60 

994  / 

9940 
9939 
9938 
9937 

9938 
9937 
9936 
9935 
9934 

9936 
9935 
9934 
9933 
993  / 

9933 
9932 
993  / 
9930 
9929 

9931 
9930 
9928 
9927 
9926 

9928 
9927 
9926 
9924 
9923 

9926 

9924 
9923 
9922 
9920 

9923 
9922 
9920 
99/9 
99/8 

9920 
99/9 
99/7 
99/6 
99/5 

55'99/S 
56'99I6 
57-9915 
58-99/3 
59-99/2 

•8/45  1  8307 
•8290  8456 
•8435  8604 
•858  /  8753 
•8726  890  / 

8470 

8622 
8773 
8924 
9075 

8633 

8787 
8942 
9096 
9250 

8796 
8953 
9//0 
9267 

9424 

8959 
9119 
9279 
9439 
9599 

9/22 
9285 
9448 
96// 

9773 

9285 
9451 
96/6 
9782 
9948 

9448 
96/6 
9785 
9954 
#/22 

96/0 
9782 
9954 
#/25 
0297 

61 
62 
63 
64 
65 

9935 
9934 
9933 
9932 
993  / 

9933 
9932 
993  / 
9930 
9929 

9930 
9929 
9928 
9927 
9926 

9928 
9926 
9925 
9924 
9923 

9925 
9923 
9922 
992/ 
9920 

9922 
992  / 
99/9 
99/8 
99/7 

99/9 
99/8 
99/6 
99/5 
99/4 

95/6 
99/5 
99/3 
99/2 
99// 

99/3 
99/2 
99/0 
9909 
9908 

60'99IO 
61-9909 
62-9907 
63-9906 
64-9904 

•8872 
•90/7 
•9/63 
'9308 
'9454 

9049 
9/98 
9346 
9494 
9643 

9227 
9378 
9529 
9680 
9832 

9404 
9558 
97/2 
9867 
#021 

958) 
9739 
9896 
#053 
02/0 

9759 
99/9 
#079 
0239 
0399 

9936 
#099 
0262 
0425 
0588 

#//4 
0280 
0445 
06/f 
0777 

029  / 
0460 
0629 
0797 
0966 

0469 
0640 
08/2 
0983 
//55 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 

70 

9930 
9929 
9928 
9927 
9926 

9927 
9926 
9925 
9924 
9923 

9924 
9923 
9922 
992  / 
9920 

9922 
9920 
99/9 
99/8 
99/7 

99/9 
9917 
99/6 
99/5 
99/4 

99(6 
99/4 
99/3 
99/2 

99/0 

99/2 
99// 
99/0 
9908 

9907 

9909 
9908 
9907 
9905 
9904 

9906 
9905 
9903 
9902 

9900 

65'9903 

66  '990  / 
67-9900 
68-9898 

69-9S97 

'9599 
'9744 
'9890 
/  '0035 

ro/s/ 

979/ 
9939 
#088 
0236 
0384 

9983 

#/34 
0285 
0437 
0588 

#/75 
0329 
0483 
0637 
0792 

0367 
0524 
068/ 
0838 
0995 

0559 
07/9 
0879 
/039 
//99 

075/ 
09/4 
/077 
/239 
/402 

0943 
//09 

/274 
/440 
/606 

//35 
/303 
(472 
/64/ 
/809 

(327 
/498 
(670 
/842 
20/3 

71 
72 
73 
74 
75 

9925 
9924 
9923 
9922 
992) 

9922 
992) 
9920 
99/9 

99/8 

99/9 
99/8 
99/6 
99/5 

9914 

99/6 
99/4 
99/3 
99/2 

99// 

99/2 
99// 
99/0 
9909 
9907 

9909 
9908 
9907 
9905 
9904 

9906 
9904 
9903 
9902 
9900 

9902 
990  / 
9900 
9898 
9897 

9899 
9898 
9896 
9895 
9893 

70-9895 
7/-9S94 
72-9892 
73'989I 
74  9890 

/  '0326 
/  "0472 
/'06/7 
/  "0762 
/  '0908 

0533 
068  / 
0829 
0978 
//26 
(274 
/423 
(57/ 
(7/9 
(868 

0739 
0890 
/042 
//93 
1344 

0946 
1100 
1254 
/408 
/562 

//52 
/309 
/466 
(623 
(780 

/359 
/5/9 
(679 
/839 
/999 

/565 
(728 
/89/ 
2054 
22/7 

/772 
/938 
2/03 
2269 
2435 

(978 
2/47 
23/6 
2484 
2653 

2/85 
2356 
2528 
2700 
287  / 

71 
72 
73 

74 
75 

76 
77 
78 
79 
80 

9920 
99/9 
99/7 
99/6 
99/5 

99/6 
99/5 
99/4 
99/3 
99/2 

99/3 
99/2 
9911 
9910 
9908 

99/0 
9909 
9907 
9906 
9905 

9906 
9905 
9904 
9903 
990  / 

9903 
990  / 
9900 
9899 
9898 

9899 
9898 
9896 
9895 

9894 

9896 
9894 
9893 
989  / 

9890 

9892 
9890 
9889 
9888 

9886 

75-9888 
76-9887 
77-9885 
78  '9884 
79-9882 

/•/053 
C//99 
T/344 
/•/490 
C/635 

(495 
/647 
/798 
(949 
2/00 

1717 
1871 
2025 
2/79 
2333 

(938 
2095 
2252 
2409 
2566 

2/59 
23/9 
2479 
2639 
2799 

2380 
2543 
2705 
2868 
303  / 

260  / 
2767 
2932 

3098 
3264 

2822 
2990 
3/59 
3328 

3497 

3043 
32/4 
3386 
3558 
3729 

76 
77 
78 
79 
80 

8/ 
82 
83 
84 
85 
86 
87 
88 
89 
90 

9914 
99/3 
99/2 
9911 
9910 
9909 
9908 
9907 
9906 
9905 

9911 
99/0 
9909 
9908 
9907 
9905 
9904 
9903 
9902 
990  / 

9907 
9906 
9905 
9904 
9903 

9904 
9903 
990  / 
9900 
9899 

9900 
9899 
9898 
9896 

9895 

9896 
9895 
9894 
9892 
9891 

9893 
989  / 
9890 
9889 
9887 

9889 
9887 
9886 
9885 
9883 

9885 
9883 
9882 
9880 
9879 

80'988I 
8T9879 
82-9878 
83-9876 
84-9875 

C/78/ 
/•/926 
C207/ 
C22/7 
/  '2362 
/  -2508 
/  '2653 
/  "2799 
/  '2944 
/  '3090 

20/6 
2/65 
23/3 
246  / 
26/0 

2252 
2403 
2554 
2706 
2857 

2487 
2642 
2796 
2950 
3/04 

2723 
2880 
3037 
3/94 
335  / 

2959 
3119 
3279 
3438 
3598 

3/94 
3357 
3520 
3683 
3846 

3430 
3596 
376/ 
3927 
4093 
4259 
4425 
4590 
4756 
4922 

3665 
3834 
4003 
4/7/ 

4340 

390  / 
4073 
4244 
44/6 

4587 

SI 

82 
83 
84 
85 

9902 

9900 
9899 
9898 
9897 

f898 
9897 
9895 
9894 
9893 

9894 
9893 
989  / 
9890 

9889 

9890 
9889 
9887 
9886 

9885 

MM 

9885 
9883 
9882 
988  / 

9882 
9880 
9879 
9878 
9876 

9878 
9876 
9875 
9873 

9872 

85-9873 
86  '9872 
87'9870 
88-9869 

89-9867 

2758 
2906 
3055 
3203 
335  / 

3008 
3/59 
331  / 
3462 
36/3 

3258 
34/2 

3567 
372  / 

3875 

3508 
3665 
3822 
3979 
4/37 

3758 
39/8 
4078 
4238 
4398 

4009 
4/7( 

4334 
4497 
4660 

4509 
4678 
4846 
50/5 
5/84 

4759 
493  / 
5/02 
5274 
5445 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

9904 
9903 
9902 
990  / 
9899 

9900  9896 
9899  9895 
9898  9894 
9897  9892 
9896  989  ( 

9892 
989  / 
9890 
9888 
9887 

9888 
9886 
9885 
9884 
9883 

9884 
9882 
988  / 
9880 
9878 

9879 
9878 
9877 
9875 
9874 

9875 
9874 
9872 
987  / 
9869 

987  /  90-9866 
9869  9  /  '9864 
9868  92-9863 
9866  93-9862 
9865  94'9860 

/  '3235 
/  -3380 
3526 
•367  / 

•38/7 

3500 
3648 
3796 
3945 
4093 

3764 
39/6 
4067 
4218 
4369 

4029 
4/83 
4337 
4492 
4646 

4294 
445  1 
4608 
4765 
4922 

4558 
47/8 
4878 
5038 
5/98 

4823 
4986 
5/49 
53/2 
5475 

5088 
525« 
54/9 
5585 
575  / 

5352 
552  / 
5690 
5858 

6027 

56/7 
5789 
5960 
6/32 

6304 

91 
92 
93 
94 
95 
'96 
97 
98 
99 
100 

96 

97 
98 
99 
(00 

9898 
9897 
9896 
9895 

9894 

9894 
9893 
9892 
989  / 

9890 

9890 
9889 
9888 
9887 
9886 

9886 
9885 
9884 
9882 
988  / 

9882 
9880 
9879 
9878 
9877 

9877 
9876 
9875 
9873 

"f,72 

9873 
987( 
9870 
9869 
9867 

9868 
9867 
9865 
9864 
9863 

9863 
9862 
9861 
9859 

9858 

95  9859 
96-9857 
97-9856 
98-9854 

99-9853 

'3962 
•4/08 
'4253 

"4398 
'4544 

424  / 
4390 
4538 
4686 
4835 

452  ( 
4672 
4823 
4974 
5/26 

4800 
4954 
5/08 
5262 
54/7 

5079 
5236 
5393 
5550 
5707 

5358 
55/8 
5678 
5838 
5998 

5637 
5800 
5963 
6(26 
6289 

59/7 
6083 
6248 
64/4 
65SP 

6/96 
6365 
6533 
6702 
687  / 

6475 
6647 
68/8 
6990 
7/62 

89' 

10' 

9'  |  8' 

-'  \  6'  |  5'  |  4' 

3'  |  2'  |   1' 

10' 

!)' 

8' 

7'    6' 

5^  4' 

S 

2' 

r 

SINE. 

COSINE.           89° 

TRAVERSE  TABLES. 


1° 

/ 

2 
3 

4 

5 

COSINE. 

SINE. 

1° 

/ 
2 

3 

4 
5 

0' 

1' 

•2'  |  3'  |  4'  |  5'    6' 

j 

8' 

9' 

(V   |  1'    2'  |  'A'    4'  |  5'    d'    1'  \  s     !)' 

9998 
9997 
9995 
9994 
9992 
9991 
9989 
9988 
9986 
9985 

9998 
9997 
9995 
9994 
9992 
999; 
9989 
9987 
9986 
9984 

9998 
9997 
9995 
9993 
9992 

9998 
9997 
9995 
9993 
9992 
^9990 
9988 
9987 
9985 
9983 

9998 
9997 
9995 
9993 
9997 

9998 
9996 
9995 
9993 
999  / 
9989 
9987 
9986 
9984 
9982 

9998 
9996 
9994 
9993 
999  / 
9989 
9987 
9985 
9983 
9982 

9998 
9996 
9994 
9992 
999  / 

9998 
9996 
9994 
9992 
9990 

•9998 
/  '9996 
2-9994 
3  '9992 
4-9990 

•0/75 
•0349 
•0524 
•0698 
•0873 

0/77 
0355 
0532 
07/0 

0887 

0/80 
036; 
054  / 
072  ( 
0902 

0/83 
0366 
0550 
0733 
09(6 

0/86 
0372 
0558 
0745 
093  / 

0/89 
0378 
0567 
0756 
0945 

0/92 
0384 
0576 
0768 
0960 

0(95 
0390 
0585 
0780 
0974 

0/98 
0396 
0593 
079  / 
0989 

020  / 
0401 
0602 
0803 
(003 

6 
7 
8 
9 

10 

9990 
9989 
9987 
9985 
9984 

9990 
9988 
9986 
9984 
9983 

9989 
9987 
9985 
9983 
998/ 

9988 
9986 
9984 
9982 
9980 

5-9988 
6'9986 
7'9984 
8  '9982 
9'9980 

•/047 
•;222 
'/396 
•/57; 

•/745 

(065 
/242 

;4(9 

;597 

(774 

(082 
/262 
(443 
(623 
(803 

(099 
(283 
(466 
(649 
(832 

III? 

1303 
1489 
1675 
1862 

//34 
(323 
(5(3 
(702 
(89( 

;<52 

/344 
/536 
;728 
;920 

((69 
(364 
(559 
(754 
(949 

(/S7 
(385 
/582 
(780 
(978 

(204 
(405 
(606 
(806 
2007 

6 
7 
8 
9 
(0 

II 
12 
13 

(4 
15 

9983 
9982 
9980 
9979 
9977 

9983 
998  / 
9980 
9978 
9976 

9982 
9980 
9979 
9977 
9976 

9982 
9980 
9978 
9976 
9975 

998  / 
9979 
9977 
9976 
9974 

9980 
9979 
9977 
9975 
9973 

9980 
9978 
9976 
9974 
9972 

9979 
9977 
9975 
9973 
9972 

9978 
9977 
9975 
9973 
997  / 

;  0-997  '8 
;  ;  -9976 
12-9974 

IS'9972 
14-9970 

-/920 
'2094 
•2269 
•2443 
'26/8 

/952 
2/29 
2307 
2484 
266/ 

(984 
2/64 
2344 
2525 
2705 

20(6 
2/99 
2382 
2565 
2749 

2048 
2234 
2420 
2606 
2792 

2080 
2269 
2458 
2647 
9836 

2112 
2304 
2496 
2688 
2880 

2(44 
2339 
2533 
2728 
2923 

2/76 
2373 
257  / 
2769 
2967 

2208 
2408 
2609 
28/0 
30/0 

(( 
12 
13 
14 
IS 

16 
17 
18 
19 

20 

9976 
9974 
9973 
997  / 
9970 

9975 
9973 
9972 
9970 
9969 

9974 
9972 
997; 
9969 
9967 

9973 
997  / 
9970 
9968 
9966 

9972 
997  / 
9969 
9967 
9965 

997  / 
9970 
9968 
9966 
9964 

997/ 
9969 
9967 
9965 
9963 

9970 
9968 
9966 
9964 
9962 

9969 
9967 
9965 
9963 
996/ 

15-9968 
16-9966 
17-9964 
1  8  '9962 
/9'9960 

•2792 
•2967 
•3/41 
•33(6 
•3490 

2839 

30/6 
3/94 
337; 

3549 

2885 
3066 
3246 
3426 
3607 

2932 
3((5 

3298 
3482 
3665 

2979 
3/65 
335  ( 
3537 
3723 

3025 
32/4 
3403 
3592 
378  / 

3072 
3264 
3456 
3648 
3839 

3118 

33/3 

3508 
3703 
3898 

3(65 
3362 
3560 
3758 
3956 

3211 

3412 
3613 
3813 
4014 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

9968 
9966 
9965 
9963 
9962 

9967 
9965 
9964 
9962 
996/ 

9966 
9964 
9963 
9961 
9959 

9965 
9963 
9961 
9960 
9958 

9964 
9962 
9960 
9958 
9957 

9962 
996  / 
9959 
9957 
9955 

996  / 
9959 
9958 
9956 
9954 

9960 
9958 
9956 
9954 
9953 

9959 
9957 
9955 
9953 
995  / 

20-9958 
2  /  '9956 
22-9954 
23-9952 

24-9950 

"3665 
•3840 
•40/4 
•4/89 
•4363 

3726 
3904 
409/ 
4258 
4436 

3787 
3968 
4/48 
4328 
4509 

3848 
403  / 
42/5 
4398 
458  ( 

3909 
4095 
4282 
4468 
4654 

3970 
4/59 
4349 
4538 
4727 

403  / 
4223 
44/5 
4607 
4799 

4093 
4287 
4482 
4677 
4872 

4/54 
435  ( 
4549 
4747 
4945 

4215 
4415 
46/6 
48/7 
50/7 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

9960 
9959 
9957 
9956 
9954 

9959 
9958 
9956 
9954 
9953 

9958 
9956 
9954 
9953 
995) 

9956 

9955 
9953 
995  / 
9950 

9955 
9953 
995  / 
9950 
9948 

9954 
9952 
9950 
9948 
9946 

9952 
9950 
9948 
9947 
9945 

9951 
9949 
9947 
9945 
9943 

9949 
9947 
9945 
9943 
994  / 

25-9948 
26  '9946 
27  '9944 
28-9942 
29-9940 

'4538 
•47/2 
'4887 
•506  / 
•5236 

46/3 
479  / 
4968 
5/46 
5323 

4689 
4869 
5050 
5230 
54/0 

4764 
4948 
5(3/ 
53(4 

5497 

4840 
5026 
52/2 
5399 
5585 

49;6 
5)05 
5294 
5483 
5672 

499) 
5(83 
5375 
5567 
5759 

5067 
5262 
5457 
5652 
5846 

5(43 
5340 
5538 
5736 
5934 

52/8 
54/9 
5620 
5820 
602  / 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

9953 
995  / 

9950 
9948 

9947 

995  / 
9950 
9948 
9946 
9945 

9950 
9948 
9946 
9945 
9943 

9948 
9946 
9945 
9943 
994  / 

9946 
9945 
9943 
994  / 
9939 

9945 
9943 
994  / 
9939 
9937 

9943 
994; 
9939 
9937 
9935 

994; 
9939 
9937 
9935 

9934 

9939 
9937 
9935 
9933 
9932 

30-9938 
3  /  '9936 
32-9934 
33-9932 
34'9930 

•54/0 
"5585 
'5759 
'5934 

•6;  os 

5500 
5678 
5855 
6033 
62/0 

5591 
5771 
595  / 
6/32 
63/2 

568  ( 
5864 
6047 
6230 
64/4 

577( 
5957 
6/43 
6329 
65/6 

586; 
6050 
6239 
6428 
66/7 

595) 
6)43 
6335 
6527 
67/9 

604; 
6236 
643  ( 
6626 
682  ( 

6(32 
6329 
6527 
6725 
6923 

6222 
6422 
6623 
6824 
7024 

31 
32 
33 

34 
35 

36 

37 
38 
39 

40 

9945 
9944 
9942 
994; 
9939 

9943 
9942 
9940 
9939 
9937 

994; 
9940 
9938 
9937 
9935 

9940 
9938 
9936 
9935 
9933 

9938 
9936 
9934 
9932 
993  / 

9936 
9934 
9932 
9930 
9929 

9934 
9932 
9930 
9928 
9926 

9932 
9930 
9928 
9926 
9924 

9930 
9928 
9926 
9924 
9922 

35-9927 
36  '9925 
37-9923 
38'992I 
39-99/9 

'6283 

'6457 
"6632 
'6806 
'698  / 

6388 
6565 
6742 
6920 
7097 

6492 
6673 
6853 
7033 
72/4 

6597 
6780 
6963 
7/47 
7330 

6702 
6888 
7074 
7260 
7446 

6806 
6995 
7/85 
7374 
7563 

69H 
7;03 
7295 
7487 
7679 

70/6 
72// 

7406 
7600 
7795 

7/20 
73/8 
75/6 
77(4 
79/2 

7225 
7426 
7627 
7827 
8028 

36 

37 
38 
39 
40 

4/ 
42 
43 
44 
45 

9938 
9936 
9935 
9933 
9937 

9935 
9934 
9932 
993  / 
9929 

9933 
9932 
9930 
9928 
9927 

993  / 
9929 
9928 
9926 
9924 

9929 
9927 
9925 
9924 
9922 

9927 
9925 
9923 
992  / 
9920 

9924 
9923 
992) 
99/9 
9917 

9922 
9920 

99;s 

99;6 

99/5 

9920 
99/8 
99/6 
99/4 
99;2 

40-99/7 
4T99I5 
42-9913 
43-9911 
44-9909 

V/55 
"7330 
•7505 

•7679 
'7854 

7275 
7452 
7630 
7807 
7984 

7394 
7574 
7755 
7935 
8)(5 

75/3 
7696 
7880 
8063 
8246 

7632 
78(9 
8005 
8(9( 
8377 

7752 
794  / 
8/30 
83/9 
8508 

787  / 
8063 
8255 
8447 
8639 

7990 
8;85 
8380 
8575 
8770 

8/09 
8307 
8505 
8703 
890  ( 

8229 
8429 
8630 
883  / 
903  / 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

9930 
9928 
9927 
9925 
9924 

9928 

9926 
9924 
9923 
9921 

9925 

9924 
9922 
9920 
99/9 

9923 
992  / 
9919 
9918 
9916 

9920 
99/9 
99/7 
99/5 
99/3 

99/8 
99/6 
99/4 
99/2 
99  // 

99/5 
99/3 
99/2 
99/0 
9908 

99/3 
99;  / 
9909 
9907 
9905 

99/0 
9908 
9906 
9904 
9902 

45-9907 
46'9905 
47  9903 
48  '990  / 
49-9899 

•8028 
'8203 
'8377 
•8552 
•8726 

8/62 
8339 
85/7 
8694 
8872 

8296 
8476 
8656 
8837 
90/7 

8429 
86/3 
8796 
8979 
9/62 

8563 
8749 
8936 
9(22 
9308 

8697 
8886 
9075 
9264 
9453 

883; 
9023 
92/5 

9407 
9599 

8965 
9/60 
9354 
9549 
9744 

9098 
9296 
9494 
9692 
9890 

9232 
9433 
9634 
9834 
#035 

46 

47 
48 
49 
50 

51 
52 
53 

Sit 
55 

9922 
992/ 
99/9 
99/8 
99/6 

9920 
99/8 
99/7 
99/5 
99/3 
9912 
9910 
9909 
9907 
9906 

99/7 
99/5 
99/4 
99/2 
99// 

9914 
99/3 
99H 
9909 
9908 

99/2 
99/0 
9908 
9906 
9905 

9909 
9907 
9905 
9904 
9902 

9906 
9904 
9902 
9900 
9899 

9903 
990  / 
9899 
9897 
9896 

9900 
9898 
9896 
9894 
9892 

50-9897 
5)  '9895 
52-9893 
53-9891 
54-9889 

•890  / 
•9075 
"9250 
'9424 
'9599 

9049 
9226 
9404 
958  / 
9759 

9/97 
9378 
9558 
9738 
99/9 

9346 
9529 
97/2 
9895 
#079 

9494 
9680 
9866 
#053 
0239 

9642 
983  / 
#020 
02/0 
0399 

9791 
9983 
0/75 
0367 
0559 

9939 
#/34 
0329 
0524 
07/9 

#087 
0285 
0483 
068/ 
0879 

0236 
0436 
0637 
0838 
(038 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

99/5 
99/3 
99/2 
99/0 
9909 

9909 
9907 
9906 
9904 
9902 

9906 
9904 
9903 
990  / 
9899 

9903 
990  / 
9899 
9898 
9S96 

9900 
9898 
9896 
9895 
9893 

9897 
9895 
9893 
989  / 
9889 

9894 
9892 
9890 
9888 
9886 

9890 
9889 
9887 
9885 
9883 

55-9887 
56-9885 
57-9883 
58  '988  / 
59-9879 

.9773 
'9948 
TO/22 
/  '0297 
/'047/ 

9936 

#//.; 
029; 

0468 
0646 

#099 
0279 
0460 
0640 
0820 

0262 
0445 
0628 
08/2 
0995 

0425 
06/f 
0797 
0983 
M69 

0588 
0777 
0966 

;;55 

(344 

075  / 
0943 
;I34 
(326 
(5/8 

09/3 

;;os 

(303 
(498 
(693 

(076 
(274 
(472 
(670 
(867 

(239 

(440 
(64) 
(84( 
2042 

61 

62 
63 
64 
65 
66 
67 
68 
69 
70 

9907 
9906 
9904 
9903 
990  ( 

9904 
9902 
990  / 
9899 
9898 

990  / 
9899 
9898 
9896 

9894 

9898 
9896 
9894 
9893 
989  / 

9894 
9893 
9891 
9889 
9887 

989  / 
9889 
9887 
9886 
9884 

9888 
9886 
9884 
9882 
9880 

9884 
9882 
9880 
9878 

9877 

9881 
9879 
9877 
9875 
9873 

60-9877 
6C9875 
62-9873 
63'987; 
64-9869 

/  0646 
/  -0820 
/  '0995 
1-1170 
1-1344 

0823 
1001 
1178 
1356 
1533 

1001 

nai 

1361 
1542 
1722 

//78 
(36( 
(545 
(728 
1911 

(356 
(542 
(728 
(9/4 
2/00 

(533 
/722 
1911 
2/00 
2289 

/7/0 
(902 
2094 
2286 
2478 

(888 
2083 
2278 
2473 
2667 

2065 
2263 
246  ( 
2659 
2856 

2243 
2443 
2644 
2845 
3045 

61 
62 
63 
64 
65 

9899 

9898 
9896 
9895 
9893 

9896 
9895 
9893 
989) 
9890 

9893 
989  / 
9889 
9888 
9886 

9889 
9888 
9886 
9884 
9882 

9886 
9884 
9882 
9880 
9879 

9882 
9880 
9878 
9877 
9875 

9878 
9877 
9875 
9873 
987/ 

9875 
9873 
987( 
9869 
9867 

987  / 
9869 
9867 
9865 
9863 

65-9867 
66'9S65 
67  '9863 
68-986; 
69-9859 

I'I519 
1'1693 
fl868 
1  '2042 
I'22I7 

1711 

1888 
2065 
2243 
2420 

1903 
2083 
2263 

2444 
2624 

2094 
2278 
246  / 
2644 
2827 

2286 
2473 
2659 
2845 
303  / 

2478 
2667 
2856 
3046 
3235 

2670 
2862 
3054 
3246 
3438 

2862 
3057 
3252 
3447 
3642 

3054 
3252 
3450 
3648 
3845 

3246 

3447 
3648 
3848 
4049 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

9892 
9890 
9889 
9887 
9886 

9888 
9887 
9885 
9884 
9882 

9885 
9883 
988  / 
9880 
9878 

988/ 
9879 
9877 
9876 
9874 

9877 
9875 
9873 
9872 
9870 

9873 
9S7/ 
9870 
9868 
9866 

9869 
9867 
9865 
9864 
9862 

9865 
9863 
9S6/ 
9859 
9858 

986; 
9859 
9857 
9855 
9853 

70-9857 
71-9855 
72'9853 
73-9851 

74-9849 

I'239I 
1  '2566 
;  '2740 
C29;5 
;  "3089 

2598 
2775 
2953 
3130 
3307 

2804 
2985 
3/65 
3345 
3526 

30  // 
3/94 
3377 
3560 
3744 

32/7 
3403 
3590 
3776 
3962 

3424 
36/3 
3802 
399; 
4/80 

3630 
3822 
40/4 
4206 
4398 

3837 
4032 
4226 
442  ( 
46(6 

4043 
424  ( 
4439 
4637 
4834 

4250 
4450 
465  / 
4852 
5052 

71 
72 
73 
74 
75 

76 
77 
78 
79 
SO 

9884 
9883 
988  / 
9880 
9878 

9880 
9879 
9877 
9876 
9874 

9876 
9875 
9873 
9872 
9870 

9872 
987/ 
9869 
9867 
9866 

9868 
9867 
9865 
9863 
986  / 

9864 
9862 
986  / 
9859 
9857 

9860 
9858 
9856 
9854 
9853 

9856 
9854 
9852 
9850 
9848 

985; 
9849 
9847 
9845 
9844 

75-9847 
76-9845 
77-9843 
78-9841 
79-9839 

;  '3264 
1  '3438 

;-36;s 

;  '3787 
;  '3962 

3485 
3662 
3840 
40(7 
4;95 

3706 
3886 
4067 
4247 
4427 

3927 
4((0 

4293 
4477 
4660 

4/48 
4334 
4520 
4706 
4893 

4369 
4558 
4747 
4936 
5/2i 

4590 
4782 
4974 
5/66 
5358 

48(( 
5006 
520  ( 
5396 
559  ( 

5032 
5230 
5428 
5625 
5823 

5253 

5454 
5655 
5855 
6056 

76 
77 
78 
79 
80 

8) 
82 
83 
84 
85 
86 
87 
88 
89 
90 

9877 
9875 
9874 
9872 
987( 
9869 
9867 
9866 
9864 
9863 

9873 
987) 
9869 
9868 
9866 
9865" 
9863 
986) 
9860 
9858 

9868 
9867 
9865 
9863 
9862 

9864 
9862 
986  / 
9859 
9857 

9860 
9858 
9856 
9854 
9853 

9855 
9853 
9852 
9850 
9848 

985  / 
9849 
9847 
9845 
9843 

9846 
9844 
9842 
9840 
9839 

9842 
9840 
9838 
9836 
9834 

SO'9837 
81-9835 
82-9833 
83'983I 
84-9829 

T4/36 
T43M 
;  '4485 
;  '4660 
/  '4835 

4372 
4549 
4727 
4904 
5082 

4608 
4788 
4968 
5/49 
5329 

4843 
5026 
52(0 
5393 
5576 

5079 
5265 
545; 
5637 
5823 

53/4 
5503 
5692 
5882 

607; 

5550 
5742 
5934 
6/26 
63(8 

5786 
5980 
6(75 
6370 
6565 

602  ( 
62/9 
64(7 
66/4 
68/2 

6257 
6457 
6658 
6859 
7059 

8( 
82 
83 
84 
85 
"86 
87 
88 
89 
90 

9860 
9859 
9857 
9855 
9854 

9856 
9854 
9852 
985  / 
9849 

985; 
9849 
9847 
9846 

9844 

9846 
9845 
9843 
984  / 
9839 

9842 
9840 
9838 
9836 
9834 

9837 
9835 
9833 
983  / 
9829 

9832 
9830 
9828 
9826 
9824 

85-9827 
86-9825 
87-9823 
88  '982  / 
89-98/9 

/  '5009 
/•5/S4 
(  '5358 
;  '5533 
/  '5707 

5259 

5437 
56;4 
579; 
5969 

5509 
5690 
5870 
6050 
623  ( 

5759 
5943 
6(26 
6309 
6492 

eo;o 

6/96 
6382 
6568 
6754 

6260 
6449 
6638 
6827 
70/6 

65(0 

6702 
6894 
7086 
7278 

6760 
6955 
7(50 
7345 
7539 

70/0 
7208 
7406 
7603 
780  / 

7260 
746  / 
7662 
7862 
8063 

91 
92 
93 
94 
95 

986( 
9860 
9858 
9857 
9855 
9854 
9852 
985  / 
9849 
9848 

9855 
9854 
S852 
9850 

9852 
9850 
9849 
9847 
9846 

9847 
9846 
9844 
9842 
9840 

9842 
9841 
9839 
9837 
9835 

9837 
9836 
9834 
9832 
9830 

9832 
9830 
9829 
9827 
9825 

9827 
9825 
9823 
982  / 
9820 

9822 
9820 
9818 
98;6 
98/4 

90-98/7 
9I'98I5 
92-9813 
93-9811 
94-9809 

1  '5882 
/'6056 
C623/ 
/  '6405 
/  '6580 
/  '6754 
;  '6929 
/7/03 
/  -7278 
7  '7452 

6/46 
6324 
650  / 
6679 
6856 

6411 
6591 
6772 
6952 
7/32 

6676 
6859 
7042 
7225 
7409 

6940 
7/27 
73/3 
7499 
7685 

7205 
7394 
7583 
7772 
796; 

7470 
7662 
7854 
8046 
8238 

7734 
7929 
8(24 
83/9 

85/4 

7999 
8/97 
8395 
8592 
8790 

8264 
8464 
8665 
8866 
9066 

91 
92 
93 

94 
95 
96 
97 
98 
99 
(00 

96 

97 
98 
99 
(00 

88 

9849 

9847 
9846 
9844 
9843 

9844 
9842 
984  / 
9839 
9837 

9839 
9837 
9835 
9834 
9832 

9834 
9832 
9830 
9828 
9827 

9828 
9827 
9825 
9823 
982  / 

9823 
982  / 
98/9 
98/8 
98;6 

98/8 
98/6 
98/4 
98/2 

98;o 

98/2 
98/0 
9808 
9806 
9804 

95-9807 
96-9805 
97-9803 
98'980I 
99-9799 

7033 
72;( 

7388 
7566 
7743 

73(3 
7493 
7673 
7854 
8034 

7592 

7775 
7958 
8/42 
8325 

787  ( 
8057 
8243 
8430 
86(6 

8;50 
8339 
8528 
S7;8 
8907 

8430 
862  ( 
88(3 
9005 
9(97 

8709 
8904 
9099 
9293 
9488 

8988 
9/86 
9384 
958  / 
9779 

9267 
9468 
9669 
9869 
#070 

60' 

5J 

53   52 

51' 

til)' 

59' 

58   5/ 

50' 

55' 

54' 

5:3' 

52' 

51' 

SINE. 

COSINE. 

88° 

TRAVERSE  TABLES. 


1° 

COSINE. 

SOT. 

1 

/ 
2 
3 
4 
5 

/ 

2 
3 

4 
5 
6 
7 
8 
9 
10 

Rr 

11' 

12' 

13' 

14' 

15'   Id' 

17' 

18'    111' 

1(1'    11'  |  12'   13' 

14' 

15' 

10'   17' 

IS' 

Iff 

9998 
9996 
9994 
9992 
9990 

999S 
9996 
9994 
999  / 
9989 

9998 
9996 
9993 
999  / 
9989 

9998 
9995 
9993 
999  / 
9989 

9998 
9995 
9993 
999  / 

9988 

9998 

9995 
9993 
9990 
9988 

9998 
9995 
9993 
9990 
9988 

9997 
9995 
9992 
9990 
9987 

9997 
9995 
9992 
9990 

99S7 

'9997 
/  '9995 
2  '9992 
3-9989 
4'99S7 

•0204 
•0407 
•061  / 
•08/4 
•/0/8 

0207 
04(3 
0620 
0826 
/033 

0209 
0419 
0628 
0838 
/047 
"/257" 
/466 
(675 
(885 
2094 

02/2 
0425 
0637 
0849 
/062 
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8380 
8586 

80(0 
8220 
8429 
8639 

8848 

826  / 
8473 
8685 
8898 
9//0 

85// 
8726 
8941 
9/56 
9372 

876  ( 
8979 
9(97 
94(5 
9633 

90/1 

9232 
9453 
9674 
9895 

926  ( 
9485 
9709 
9933 
•#/57 

95// 
9738 
9965 
#192 
04/9 

86 
87 
88 

89 
90 

91 
92 
93 
94 
95 

98// 
9809 
9807 
9805 

9803 

''iiiif, 
9804 
9802 
9799 
9797 

9800 

9798 
9796 
9794 
9792 

9795 
9793 
9790 
9788 
9786 

9789 
9787 
9785 
9782 
9780 

9783 
9781 
9779 
9776 

9774 

9778 
9775 
9773 
9770 
9768 

9772 
9769 
9767 
9764 
9762 

9766 
9763 
976/ 
9758 
9755 

90-9760 
9T9757 
92-97  5  A 
93-9752 
94-9749 

/  '8528 
/  '8732 
T8936 
T9/39 
/  '9343 

8793 
8999 
9206 
94/3 
96/9 

9058 
9267 
9476 
9686 
9895 

9322 
9535 
9747 
9959 
#(72 

9587 
9802 
#0(7 
#233 

0448 

9852 
#070 
0288 
0506 
0724 

tilt 

0337 
0558 
0779 

1000 

038/ 
0605 
0829 
/053 

(277 

0645 
0872 
(099 
(326 
(553 
/780 
2007 
2234 
2460 
2687 

09/0 
1/40 
/370 
/599 
1829 
2059 
2289 
25/9 
2748 
2978 

91 
92 

% 

95 
96 
97 
98 
99 
JOO 

96 
97 
98 
99 

;oo 
8b 

980; 
9799 
9797 
9795 

9793 

9795 
9703 
9791 
9789 
9787 

9789 
9787 
9785 
9783 
978/ 

9784 
978  / 
9779 
9777 

9775 

9778 
9775 
9773 
977/ 

9/6« 

9772 
9769 
9767 
9764 
9762 

9765 
9763 
9760 
9758 
9756 

9759 
9757 
9754 
9752 
9749 

9753 
9750 
9748 
9745 

9743 

95-9747 
96'9744 
97  '974  / 
98-9739 
99.9736 

/  '9546 
(  '9750 
1  '9954 
2-0/57 
2'036( 

9826 
#032 
#239 

0445 
0652 

#(05 
03/4 
0524 
0733 

0942 

0384 
0596 
0809 
(02/ 
(233 

0663 
0878 
(094 
(309 
(524 

0942 
//60 
(379 
(597 
(8/5 

1221 
(441 
(664 

/885 
2/06 

(50( 
(725 
(949 
2(73 
2397 

-,11' 

-I'.l' 

I? 

47' 

40' 

4.Y 

44' 

43 

42' 

41' 

5(1'  1  4U' 

48' 

47' 

40   4.V 

41' 

43' 

42' 

~4T 

• 

blME. 

COSINE.           88° 

TRAVERSE  TABLES. 


r 

; 

2 
3 

4 
5 

COSINE. 

SINE. 

1° 

/ 
2 
3 
4 
5 

20' 

21'   22' 

23'  |  24' 

25'  |  20'   27'  |  28'  |  29' 

20'    21'  |  -2-2'   23' 

24'  1  25'  |  26'   27'  |  28'   2i»' 

9997 
9995 
9992 
9989 
9986 

9997 
9994 
9992 
9989 
9986 

9997 
9994 
999/ 
9989 
9986 

9997 
9994 
999  / 
9988 
9985 

9997 
9994 
999; 
9988 
9985 
9982 
9979 
9976 
9973 
9970 

9997 
9994 
999; 
9988 
9985 
9982 
9979 
9976 
9972 
9969 

9997 
9994 
999; 
9987 
9984 

9997 
9994 
9990 
9987 
9984 

9997 
9993 
9990 
9987 
9984 

'9997 
(  '9993 
2'9990 
3'9987 
4'9983 

•0233 
•0465 
•0698 
•093  ( 
'((63 

0236 
047  / 
0707 
0942 
M78 

0239 
0477 
0716 
0954 
1193 

024  1 
0483 
0724 
0966 
/207 

0244 
0489 
0733 
0977 
(222 

0247  0250 
0494  0500 
0742  0750 
0989  /00( 
(236  (25( 

0253 
0506 
0759 
(0/2 
(265 

0256 
05(2 
0768 
(024 
(280 

0259 
05(8 
0777 
(035 
(294 

6 
7 
8 
9 
(0 

9984 
998; 
9978 
9976 
9973 

9983 
998  / 
9978 
9975 
9972 

9983 
9980 
9977 
9974 
9972 

9983 
9980 
9977 
9974 
997  / 

998  ; 
9978 
9975 
9972 
9969 

998; 
9978 
9974 
997; 
9968 

9980 
9977 
9974 
997; 
9967 

5-9980 
6  '9977 
7-9973 
S'9970 
9'9966 

•(396 
'(629 
'(862 
•2094 
'2327 

;4;4 

;649 
;885 
2;20 
2356 

(43  ; 

1670 
(908 
2(47 
2385 

/448 
/690 
/93( 
2(73 
24(4 

(466 
1710 
(955 
2/99 
2443 

(483 
/73( 
(978 
2225 
2472 

;5o; 
*75; 
200; 
225; 

250  ; 

(5(8 
(77( 

2024 
2277 
2530 

(536 

(792 
2048 
2304 
2560 

(553 

(8(2 
207( 
2330 
2589 

6 
7 
8 
9 
(0 

/; 
;2 

13 
14 
IS 

9970 
9968 
9965 
9962 
9959 

9969 
9967 
9964 
9961 
9958 

9969 
9966 
9963 
9960 
9957 

9968 
9965 
9962 
9959 
9956 

9967 
9964 
996  / 
9958 
9955 

9966 
9963 
9960 
9957 
9954 

9966 
9962 
9959 
9956 
9953 

9965 
9962 
9958 
9955 
9952 

9964 
996  / 
9957 
9954 
995; 

(0-9963 
(  (  '9960 
(2'9956 
(3'9953 
(4  '9950 

'2560 
'2792 
"3025 
•3258 
'3490 

2592 
2827 
3063 
3298 
3534 

2624 
2862 
3(0( 
3339 
3578 

2656 
2897 
3(38 
3380 
362  ( 

2688 
2932 
3/76 
342; 
3665 

2720 
2967 
32(4 
346  ( 
3708 

2752 
3002 
3252 
3502 
3752 

2784 
3037 
3290 
3543 
3796 

28/5 
3071 
3327 
3583 
3839 

2847 
3(06 
3365 
3624 
3883 

(( 
12 
13 
U 

ts 

16 
17 
18 
19 

20 

9957 
9954 
995( 
9949 
9946 

9956 
9953 
9950 
9947 
9944 

9954 
9952 
9949 
9946 
9943 

9953 
9950 
9948 
9945 
9942 

9952 
9949 
9946 
9943 
9940 

995/ 
9948 
9945 
9942 
9939 

9950 

9947 
9944 
994; 
9937 

9949 
9946 
9942 
9939 
9936 

9948 
9944 
9941 
9938 
9934 

/5'99^6 
(6-9943 
/  7  9940 
/  8  '9936 
,9-9933 

'3723 
'3956 
'4/88 
•442  / 
'4654 

3770 
4005 
424; 
4476 
47/2 

38(6 
4055 
4293 
4532 

4770 

3863 
4/04 
4345 
4587 
4828 

3909 
4153 
4398 
4642 
4886 

3956 
4203 
4450 
4697 
4945 

4002 
4252 
4502 
4753 
5003 

4049 

4302 
4555 
4808 
506  / 

4095 
435  ( 

4607 
4863 
5//9 

4(42 

440  ; 
4660 

49IS 
5;77 

16 

17 
18 
19 

20 

21 
22 
23 
24 
25 

9943 
9940 
9938 
9935 
9932 

9942 
9939 
9936 
9933 
9931 

9940 
9937 
9935 
9932 
9929 

9939 
9936 
9933 
9930 
9927 

9937 
9934 
993  / 
9928 
9925 
9922 
99/9 
99/6 
99/3 
99/0 

9936 
9933 
9930 
9927 
9924 

9934 
993( 
9928 
9925 
9922 

9933 
9930 
9926 
9923 
9920 

993; 
9928 
9925 
992  ( 

99/8 

20-9930 
2  /  '9926 
22-9923 
23-9920 
24-99/6 
25-99/3 
26  '99/0 
27'9906 
28'9903 
29  '9  899 

•4886 
•5J(9 
'5352 
'5585 
'58/7 

4948 
5/83 
54;9 
5654 
5890 

5009 
5247 
5486 
5724 
5963 

5070 
53// 
5553 
5794 
6035 

5/3/ 
5375 
56/9 
5864 
6(08 

5/92 
5439 
5686 
5934 
6(8( 

5253 
5503 
5753 
6003 
6253 

53/4 
5567 
5820 
6073 
6326 

5375 
563  / 
5887 
6/43 
6399 

5436 
5695 
5954 
62/3 
6472 

21 
S2 
23 
24 
25 

26 
27 
28 
29 
30 

9930 
9927 
9924 
992  / 
99/9 

9928 
9925 
9922 
99/9 
99/7 

9926 
9923 
9920 
99/8 
99/5 

9924 
992  / 
99/8 
99/5 
9913 

992; 

99;7 
99/4 
99/1 
9908 

99/9 
99/6 

99/2 
9909 
9906 

99/7 
99/4 
99/0 
9907 
9904 

99;5 
99;2 
9908 
9905 
9902 

•6050 
•6283 
•65/5 
•6748 
•698( 

6/26 
636  / 
6597 
6832 
7068 

6201 
6440 
6678 
69/7 
7/55 

6277 
65/8 
6760 
700  ( 
7242 

6352 
6597 
684  / 
7085 
7330 

6428 
6675 
6922 
7170 
7417 

6504 
6754 
7004 
7254 
7504 

6579 
6832 

7085 
7338 
759  ( 

6655 
69;  / 
7(67 
7423 
7679 

6730 
6989 
7248 
7507 
7766 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 

99/6 
99/3 
99/( 

9908 
9905 

99/4 
99)  / 
9908 
9906 
9903 

99/2 
9909 
9906 
9903 
9900 

99/0 
9907 
9904 
990  / 
9898 

9907 
9904 
990  ; 
9899 
9896 

9905 
9902 
9899 
9896 
9893 

9903 
9900 
9897 
9894 
9890 

990  / 
9898 
9894 
989  ( 
9888 

9898 
9895 
9892 
9889 
9885 

30-9896 
31  "9893 
32'9889 
33-9886 
34-9883 

V2/3 
'7446 
•7679 
•79  /( 
"8(44 

7304 
7539 

7775 

so;o 

8246 

7394 
7632 
7871 
8109 
8348 

7484 
7725 
7967 
8208 
8449 

7574 
78/8 
8063 
8307 
855  / 

7664 
7911 
8(59 
8406 
8653 

7754 
8004 
8255 
8505 
8755 

7844 
8097 
835  ( 
8604 
8857 

7935 
8(9( 
8446 
8702 
8958 

8025 
8284 
8542 
880  ( 

9060 

31 
32 
33 
34 
35 

36 

37 
38 
39 

40 

9903 
9900 
9897 
9894 
9892 

9900 
9897 
9895 
9892 
9889 

9898 
9895 
9892 
9889 
9886 

9895 
9892 
9889 
9886 
9883 

9893 
9890 
9887 
9884 
988; 

9890 
9887 
9884 
988( 
9878 

9887 

9884 
988  / 
9878 
9875 

9885 
9882 
9878 
9875 
9872 

9882 
9879 
9876 
9872 
9869 

35-9879 
36'9876 
37-9873 
38-9869 
39-9866 

•8377 
•86/0 
•8842 
•P075 
'9308 

8482 

87/7 
8953 
9/88 
9424 

8586 
8825 
9063 
9302 
9540 

869  ( 
8932 
9(74 
94(5 
9657 

8796 
9040 
9284 
9529 
9773 

8900 
9/48 
9395 
9642 
9889 

9005 
9255 
9505 
9755 
#006 

9110 
9363 
9616 
9869 
0/22 

92(4 
9470 
9726 
9982 
0238 

93/9 
9578 
9837 
#096 
0354 

36 
37 
38 
39 
40 

4( 
42 
43 
44 
45 

9889 
9886 
9884 
988  / 
9878 

9886 
9883 
988  / 
9878 
9875 

9883 
9881 
9878 
9875. 
9872 

988  / 
9878 
9875 
9872 
9869 

9878 
9875 
9872 
9869 
9866 

9875 
9872 
9869 
9865 
9862 

9872 
9869 
9865 
9862 
9859 

9869 
9866 
9862 
9859 
9856 

9866 
9862 
9859 
9856 
9853 

40-9863 
41  '9859 
42-9856 
43-9853 
44-9849 

'9540  i  9660 
•9773  9895 
1-0006  0131 
1-0238  0366 
1-0471  0602 

9779 
#0/7 
0256 
0494 
0733 

9898 
0/39 
038  ( 
0622 
0864 

#0/7 
0262 
0506 
0750 
0994 

0/36 
0384 
063  / 
0878 
1(25 

0256 
0506 
0756 
/006 
;256 

0375 
0628 
088( 
1/34 
(387 

0494 
0750 
(006 
(262 
(5/8 

0613 
0872 
1131 
1390 
1649 
(90S 
2(67 
2425 
2684 
2943 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

9875 
9873 
9870 
9867 
9865 

9872 
9870 
9867 
9864 
986; 

9869 
9866 
9863 
986  / 
9858 

9866 
9863 
9860 
9857 
9854 

9863 
9860 
9857 
9854 
9851 

9859 
9856 
9853 
9850 
9847 

9856 
9853 
9850 
9847 
9844 

9853 
9850 
9846 
9843 
9840 

9849 
9846 
9843 
9839 
9836 

45-9846 
46'9843 
47  9839 
48-9836 
49-9832 

/  '0704 
(  '0936 
1-1169 
C(402 
C/635 

0838 
(073 
/309 
(544 
1780 

0971 
1210 
1448 
1687 
1925 

//05 
(346 
(588 
(829 
207( 

(239 
(483 
(727 
;972 
22/6 

(373 
(620 
(867 
2((4 

2362 

;506 
;756 
2007 
2257 
2507 

/640 
(893 
2(46 
2399 
2652 

(774 
2030 
2286 
2542 
2798 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

9862 
9859 
9856 
9854 
985  / 

9858 
9856 
9853 
9850 
9847 

9855 
9852 
9849 
9846 
9844 

985  / 
9848 
9846 
9843 
9840 

9848 
9845 
9842 
9839 
9836 

9844 
984  / 
9838 
9835 
9832 

9840 
9837 
9834 
983  / 
9828 

9837 
9833 
9830 
9827 
9824 

9833 
9830 
9826 
9823 
9820 

50  '9829 
5  /  '9826 
52-9822 
53-98/9 
54-98/6 

(.(867 
C2/00 
(  '2333 
(  '2565 
(  '2798 

20/5 
225  / 
2487 
2722 
2958 

2/64 
2402 
264  / 
2879 
3//S 

23/2 

2554 
2795 
3036 
3278 

2460 
2705 
2949 
3/93 
3438 

2609 
2856 
3/03 
3350 
3598 

2757 
3007 
3257 
3507 
3758 

2905 
3/58 
34/( 
3664 
39/8 

3054 
33/0 
3566 
3822 
4077 

3202 
346  / 
3720 
3979 
4237 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

9848 
9846 
9843 
9840 
9838 

9845 
9842 
9839 
9836 
9833 

9841 
9838 
9835 
9832 
9829 

9837 
9834 
983) 
9828 
9825 

9833 
9830 
9827 
9824 
9821 

9829 
9826 
9823 
9820 
98/7 

9825 
9822 
98/9 
98(5 
9812 

982( 
98/7 
98/4 

9s;; 

9808 

98(7 
98(3 
98/0 
9807 
9803 

55-98/2 
56-9809 
57  '9806 
58-9802 
59-9799 

C303/ 
/  '3263 
/  '3496 
(  '3729 
C396/ 

3/93 
3429 
3665 
3900 
4/36 

3356 
3595 
3833 

4072 
43/0 

35/9 
376) 
4002 
4243 

4485 

3682 
3926 
4/7) 
44(5 
4659 

3845 
4092 
4339 
4587 
4834 

4008 
4258 
4508 
4758 
5008 

4(7( 
4424 
4677 
4930 
5/83 

4333 

4589 
4845 
5(0( 

5357 

4496 
4755 
50/4 
5273 
5532 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

9835 
9832 
9829 
9827 
9824 

9831 
9828 
9825 
9822 
9820 

9827 
9824 
982; 
98/8 
98/5 

9822 
98/9 
98/6 
98/4 
98(( 

98;8 
98)5 
98;2 
9809 
9806 

98/4 
98/0 
9807 
9804 
980/ 

9809 
9806 
9803 
9800 
9797 

9805 
980( 
9798 
9795 
9792 

9800 
9797 
9794 
9790 
9787 

60-9796 
6T9792 
62-9789 
63-9786 
64-9782 

C4/94 
/  '4427 
(  '4659 
;  '4892 
C5(25 

437) 
4607 
4843 
5078 
53(4 

4549 
4787 
5026 
5264 
5503 

4726 
4968 
5209 
5450 
5692 

4904 
5/48 
5392 
5637 
588  ( 

508( 
5328 
5575 
5823 
6070 

5258 
5509 
5759 
6009 
6259 

5436 
5689 
5942 
6(95 
6448 

56/3 
586$ 
6/25 
638  ( 
6637 

579  / 
6049 
6308 
6567 
6826 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

982  / 
98/9 
98/6 
98/3 
98/0 

9817 
9814 
9811 
9808 
9806 

98/2 
9809 
9807 
9804 
980  ; 

9808 

9805 
9802 
9799 
9796 

9803 
9800 
9797 
9794 
979; 

9798 
9795 
9792 
9789 
9786 

9793 

9790 
9787 
9784 
978  / 

9789 
9785 
9782 
9779 
9776 

9784 
978  / 
9777 
9774 
977  / 

65-9779 
66-9775 
67-9772 
68-9769 
69-9765 

(  '5358 
C5590 
(  '5823 
C6056 
(  '6288 

5549 
5785 
602  ( 
6256 
6492 

574  / 
5980 
62/8 
6457 
6695 

5933 
6(75 

64/6 
6658 
6899 

6/25 

6370 
66/4 
6858 
7(03 

63(7 

6564 
68/2 
7059 
7306 

6509 
6759 
7009 
7260 
75/0 

670  ( 

6954 
7207 
7460 
77/3 

6893 

7/49 
7405 
766  / 
79(7 

7085 
7344 
7603 
786  ( 
8(20 

66 
67 
68 
69 
70 

71 

72 
73 
74 
75 

9808 
9805 
9802 
9800 
9797 

9803 
9800 
9797 
9795 
9792 

9798 
9795 
9792 
9790 
9787 

9793 
9790 
9787 
9784 
978  ; 

97S8 
9785 
9782 
9779 
9776 

9783 
9780 
9777 
9774 
977( 

9778 
9775 
9772 
9768 
9765 

9773 
9769 
9766 
9763 
9760 

9767 
9764 
976) 
9758 
9754 

70-9762 
7  (  '9759 
72-9755 
73-9752 
74-9749 

C652I 
/  '6754 
;  "6986 
T72/9 

;  '7452 

6727 
6963 
7(99 
7434 
7670 

6934 
7/72 
74// 
7649 
7888 

7/40 
7382 
7623 
7865 
8/06 

7347 
759  ( 
7836 
8080 
8324 

7553 
780  ( 
8048 
8295 
8542 

7760 
8010 
8260 
85/0 
8760 

7966 
82/9 
8472 
8725 
8978 

8(73 
8429 
8685 
894) 
9/97 

8379 
8638 
8897 
9(56 
94/5 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

9794 
979  / 
9789 
9786 
9783 

9789 
9786 
9783 
978/ 
9778 

9784 
978; 
9778 
9775 
9772 

9779 
9776 
9773 
9770 
9767 

9773 
9770 
9767 
9764 
9761 

9768 
9765 
9762 
9758 
9755 

9762 
9759 
9756 
9753 
9750 

9757 
9753 
9750 
9747 
9744 

975  ( 
9748 
9744 
974( 
9738 

75-9745 
76-9742 
77-9739 
78-9735 
79-9732 

/  '7684 
C79/7 
C8/50 
/  '8383 
C86/5 

7905 
8/4) 
8377 
86/2 
8848 

8/26 
8365 
8603 
8842 
9080 

8347 
8589 
8830 
9072 
93/3 

8568 
88/3 
9057 
930  / 
9546 

8789 
9037 
9284 
953) 
9778 

90/0 
926; 
95/( 
976( 
#0/( 

923  / 

9485 
9738 
999  / 
0244 

9453 
9708 
9964 
#220 
0476 

9674 
9932 
#(9/ 
0450 
0709 

76 

77 
78 
79 
80 

8/ 
82 
83 
84 
85 
86 
87 
88 
89 
90 

978/ 
9778 
9775 
9773 
9770 
9767 
9764 
9762 
9759 
9756 

9775 
9772 
9770 
9767 
9764 
976; 
9758 
9756 
9753 
9750 

9770 
9767 
9764 
976; 
9758 
9755 
9753 
9750 
9747 
9744 

9764 
976  / 
9758 
9755 
9752 
9749 
9746 
9744 
974  / 
9738 

9758 
9755 
9752 
9749 
9746 
9743 
9740 
9737 
9734 
9731 

9752 
9749 
9746 
9743 
9740 
"9737 
9734 
973( 
9728 
9725 

9747 
9743 
9740 
9737 
9734 
973  / 
9728 
9725 
9722 
97/8 

974( 
9737 
9734 
973; 
9728 
9725 
972; 
97/8 
97/5 
97;2 

9735 
973) 
9728 
9725 
9722 
97/8 
97(5 
97/2 
9708 
9705 

SO'9729 
8  (  '9  725 
82  '9722 
S3  '97  19 
84-97(5 
85-97(2 
86-9708 
87-9705 
88'9702 
89-9698 

/  -8848 
/'908/ 
1-9313 

1  '9546 
1  '9779 
2'OOH 
2-0244 
2'0477 
2'0709 
2'0942 

9083 
93/9 
9555 
9790 
#026 
026/ 
0497 
0733 
0968 
(204 

93/9 
9557 
9796 
#035 
0273 
05/2 
0750 
0989 
1227 
1466 

9555 
9796 
#037 
0279 
0520 
0762 
/003 
(244 
(486 
(727 

9790 
#034 
0279 
0523 
0767 
1012 
1256 
1500 
(745 
(989 

#026 
0273 
0520 
0767 
/0/5 
(262 
/509 
1756 
2003 
225  / 

026  / 

05/; 

076/ 
(0/2 
(262 
(5/2 
(762 
20/2 
2262 
25/2 

0497 
0750 
(003 
(256 
1509 
(762 
20(5 
2268 
252/ 
2774 

0732 
0988 
(244 
/500 
(756 
20/2 
2268 
2524 
2780 
3036 

0968 
(227 
(486 
(744 
2003 
2262 
252  ( 
2780 
3039 
3298 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
^96 
97 
98 
99 

;oo 

ss 

9754 
975) 
9748 
9745 
9743 
9740 
9737 
9735 
9732 
9729 

9747 
9745 
9742 
9739 
9736 

974/ 
9738 
9736 
9733 
9730 

9735 
9732 
9729 
9726 
9723 

9728 
9725 
9722 
97;9 
9716 

9722 
97/9 
97/6 
97/3 
97(0 

97/5 
97/2 
9709 
9706 
9703 

9709 
9705 
9702 
9699 
9696 

9702 
9699 
9695 
9692 
9689 

90'9695 
9I'9692 
92-9688 
93-9685 
94-9682 

2-H75 
2-/407 
2-/640 
2-/S73 
2'2I06 

(439 
/675 
1911 
2146 
2382 

1704 
1943 
2181 
2420 
2658 

(969 
22/0 
2452 
2693 
2934 

2233 
2478 
2722 
2966 
32(( 

2498 
2745 
2992 
3240 
3487 

2763 
30/3 
3263 
35/3 
3763 

3027 
3280 
3533 
3786 
4039 

3292 
3548 
3804 
4060 
43(6 

3556 
38(5 
4074 
4333 
4592 

91 
92 
93 
94 
95 

9734 
973( 
9728 
9725 
9722 

9727 
9724 
9721 
97(8 
9716 

9720 
9717 
9714 
9712 
9709 

97(3 

97;o 

9707 
9704 
9702 

9707 
9703 
9700 
9697 
9694 

9700 
9696 
9693 
9690 
9687 

9693 
9689 
9686 
9683 
9680 

9686 
9682 
9679 
9676 
9672 

95-967  B 
969675 
97-9672 
98-9668 
99-9665 

2-2338 
2-257; 
2-2804 
2-3036 
2-3269 

26/7 
2853 
3089 
3324 
3560 

2897 
3/35 
3374 
36(2 
3851 

3/76 
34(7 
3659 
3900 
4/41 

3455 
3699 
3944 
4188 
4432 

3734 
398  / 
4229 
4476 
4723 

40/3 
4263 
45/4 
4764 
50/4 

4292 
4545 
4799 
5052 
5305 

4572 
4828 
5083 
5339 
5595 

485  / 
5((0 
5368 
5627 

5886 

96 

97 
98 
99 
100 

40'  |  31)'  3S'  |  37'   30'  |  35'  |  34'  |  33'   32'    31' 

40' 

».>' 

38'  |  37' 

3<>'   35'  |  ;# 

33' 

3!f  1  31' 

SINE. 

COSINE.            88° 

TRAVERSE  TABLES. 


r 
/ 

2 
3 

4 

5 

COSINE. 

SINE.             1° 

3(T   31' 

B 

33' 

34' 

35' 

30' 

3," 

3§ 

39' 

30'    31' 

3? 

33'   34'   35'   30'   37' 

38' 

39' 

/ 
2 
3 

4 

5 

9997 
9993 
9990 
9986 
9983 

9996 
9993 
9989 
9986 
9982 

:'.g  ., 
9993 
9989 
9986 
9982 

9996 
9993 
9989 
9985 
9982 

9996 
9993 
9989 
9985 
998  ( 

9996 
9992 
9989 
9985 
998  ( 

9996 
9992 
9988 
9984 
998  / 

9996 
9992 
9988 
9984 
99SO 

Pi  >6 
9992 
9988 
9984 
9980 

'9996 
1  '9992 
2  9988 
39983 

4-9979 

•0262 
•0524 
•0785 
'/047 

'/309 

0265 
0529 
0794 
(059 
(323 

0268 
0535 
0803 
(070 
(338 

0270 
054  ( 
081  ( 
(082 
(352 

0273 
0547 
0820 
/094 
(367 

0276 
0553 
0829 
)/05 

/3S2 

0279 
0558 
0838 
1117 
1396 

0282 
0564 
0846 
))28 
1411 

0285 
0570 
0855 
1140 
(425 

0288 
0576 
0864 
//52 
1440 

6 

7 
8 
9 
10 

9979 
9976 
9973 
9969 
9966 

9979 
9975 
9972 
9968 
9965 

9979 
9975 
997  / 
9968 

9964 

9978 
9974 
997  ( 
9967 
9963 

9978 
9974 
9970 
9966 
9963 

9977 
9973 
9969 
9966 
9962 

9977 
9973 
9969 
9965 
996  / 

9976 
9972 
9968 
9964 
9960 

9976 
9972 
9967 
9963 
9959 

5-9975 
6'997I 
7  '9967 
S'9963 
9-9959 

•/57/ 
•(832 
•2094 
•2356 
'26/8 

(588 
(853 
2//7 
2382 

2647 

(606 
(873 
2(4( 
2408 
2676 

(623 
(893 
2/64 
2434 
2705 

/640 
/9/4 
2/87 
246  / 

2734 

(658 
/934 
22/0 
2487 
2763 

1675 
(955 
2234 
25(3 
2792 

(693 
)975 
2257 
2539 

282) 

)7)0 
)995 
2280 
2565 

2850 

/72S 
20/6 
2304 
259  / 
2879 

6 
7 
8 
9 
10 

II 
12 
13 
If 

15 

9963 

9959 
9955 
9952 
9949 

996( 
9958 
9954 
995  ( 
9947 

996  / 
9957 
9953 
9950 

9946 

9960 
9956 
9952 
9949 
9945 

9959 
9955 
995  ( 
9948 
9944 

9958 
9954 
9950 
9947 
9943 

9957 
9953 
9949 
9945 
9942 

9956 
9952 
9948 
9944 
9940 

9955 
995  / 
9947 
9943 
9939 

(0  9954 
(  /  '9950 
(2  '9946 
(3-9942 
(4'9938 

•2879 
'3/4/ 
'3403 
"3665 
•3927 

29/1 
3/76 
344  J 
3705 
3970 

2943 
32(( 
3479 
3746 
40(4 

2975 
3246 
35/6 
3787 
4057 

3007 
328  / 
3554 
3828 
4(0( 

3039 
33/6 
3592 
3868 

4/-.S 

3071 
3351 
3630 
3909 
4/88 

3/03 
3385 
3668 
3950 
4232 

3/35 
3420 
3705 
3990 
4275 

3/67 
3455 
3743 
4031 
43/9 

II 
12 
13 
14 
15 

16 
17 
18 
19 

20 

9945 
9942 
9938 
9935 
993  / 

9944 
9940 
9937 
9933 
9930 

9943 
9939 
9936 
9932 
9928 

994  / 
9938 
9934 
9930 
9927 

9940 
99*6 
9933 
9929 
9925 

9939 
9935 
9931 
9927 

9924 

9938  9936 
9934  9932 
9930  9928 
9926  9924 
9922  9920 

9935 
993  / 
9927 
9923 
9919 

15*9934 

(6-9930 
17-9925 
18  9921 
/9'99/7 

•4(88 

'4450 
•47(2 
'4974 
•5235 

4235 
4500 
4764 
5029 

5294 

428  ( 

4549 
48/7 
5084 
5352 

4328 
4598 
4869 
5/39 

54/0 

4374 
4648 
492) 
5/95 

5468 

4421 
4697 
4974 
5250 
5526 

4467 

4747 
5026 
5305 
5584 

45/4 
4796 
5078 
5360 

5642 

456  ( 

4846 
5/3/ 
54/6 
570) 

4607 
4895 
5/83 
547/ 
5759 

16 
17 
IS 
19 
20 

21 
22 
23 
24 
25 

9928 
9925 
992  / 
99(8 
99(4 

9926 
9923 
99(9 
99(6 
99/2 

9925 
992  ( 
99/8 
99/4 
99(0 

9923 
9920 
99(6 
99(2 
9909 

9922 
99/8 
99/4 
99(0 
9907 

9920 
99(6 
99(2 
9908 
9905 

99/8 
99/4 
99)0 
9906 
9903 

99/6 
99/2 
9908 
9904 
990  / 

99/5 
99(( 
9907 
9902 
9898 

2099(3 
2  T  9909 
22-9905 
23-9900 
24  '9896 

'5497 
'5759 
•602/ 
'6282 
'6544 

5558 
5823 
6088 
6352 
66/7 

56/9 
5887 
6/54 
6422 
6690 

5680 
595  / 
622  ( 
6492 
6762 

574) 
60/5 
6288 
6562 
6835 

5802 
6079 
6355 
663  / 
6908 

5864 
6/43 
6422 
6701 
6980 

5925 
6207 
6489 
677) 
7053 

5986 
627) 
6556 
684  / 
7/26 

6047 
6335 
6623 
69/1 
7/99 

21 
22 
23 
24 
25 
"26 
27 
28 
29 
30 

26 

27 
28 
29 
30 

99O 

9907 
9904 
990) 
9897 

9909 
9905 
9902 
9898 
9895 

9907 
9903 
9900 
9896 
9893 

9905 
990  ( 
9898 
9894 
9890 

9903 
9899 
9895 
9892 

9888 

990  ( 
9897 
9893 
9889 
9885 

9899 
9895 
989  ( 
9887 
9883 

9897 
9893 
9889 
9885 
988  / 

9894 
9S90 
9886 
9882 
9878 

25-9892 
26  '9888 
27  '9884 
28-9880 
29  9876 

•6806 
•7068 
7330 
•7591 
•7853 

6882 
7/46 
74// 
7676 
7940 

6957 

7225 
7492 
7760 
8028 

7033 
7303 
7574 
7844 
S//5 

7/08 
7382 
7655 
7929 
8202 

7)84 
7460 
7737 
80/3 

8289 

7260 
7539 
78/8 
8097 
8376 

7335 
76/7 
7899 
8)82 
8464 

74  /  / 
7696 
798  / 
8266 

855  / 

7486 
7774 
8062 
8350 
8638 

31 
32 
33 
34 
35 

9894 
9890 
9887 
9883 
9880 

98P/ 
9888 
9884 
988  ( 
9877 

9889 
9885 
9882 
9878 
9875 

9887 
9883 
9879 
9876 
9872 

9884 
9880 
9877 
9873 
9869 

MS  2 
9878 
9874 
9870 
9866 

9879 
9875 
987( 
9867 
9864 

9877 
9873 
9869 
9865 
986/ 

9874 
9870 
9866 
9862 
9858 

30  '987  / 
3  /  '9867 
32  '9863 
33  '9859 
34-9855 

•8115 
•8377 
8638 
'8900 
•9/62 

8205 
8470 
8734 
8999 
9264 

8295 
8563, 
8830 
9098 
9365 

8385 
8656 
8926 
9(97 
9467 

8475 
8749 
9022 
9296 
9569 

8566 
8842 
9//S 
9395 
967/ 

8656 
8935 
92/4 
9493 

9773 

8746 
9028 
93/0 
9592 

9874 

8836 
9/2/ 
9406 
969) 

9976 

8926 
92/4 
9502 
9790 
#078 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

9877 
9873 
9870 
9866 
9863 

9874 
9870 
9867 
9863 
9860 

987  / 
9868 
9864 
9860 

9857 

9868 
9865 
986( 
9857 
9854 

9865 
9862 
9858 
9854 
9850 

9863 
9859 
9855 
985  / 

9847 

9860 
9856 
9852 
9848 

9844 

9857 
9853 

9849 
9845 
984  / 

9854 
9850 
9846 
9842 

9837 

35-9851 
36-9847 
37'9842 
38-9838 
39-9834 

'9424 
'9685 
'9947 
/  '0209 
C047/ 

9528 
9793 

#058 
0322 
0587 

9633 
990  / 
0/68 
0436 
0703 

9738 
#008 
0279 
0549 
0820 

9842 
01/6 
0389 
0663 
0936 

9947 
0223 
0500 
0776 
(052 

•  052 
033  / 
06/0 
0889 
//69 

0/56 
0439 
072/ 
)003 
(285 

026  / 
0546 
083  / 
0)6 
)40/ 

0366 
0654 
0942 
)230 
)5/8 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

9S59 
9856 
9853 
9849 
9846 

9856 
9853 
9849 
9846 
9842 

9853 
9850 
9846 
9842 
9839 

9850 
9846 
9843 
9839 
9835 

9847 
9843 
9839 
9836 
9832 

9843 
9840 
9836 
9832 
9828 

9840 
9836 
9832 
9828 
9825 

9837 
9833 
9829 
9825 
982  / 

9833 
9829 
9825 
982  ( 
98(7 

40-9830 
4  (  "9826 
42-9822 
43-98(8 
44-98(3 

/  '0733 
/  '0994 
C/256 
C/5/8 
C(780 

0852 
1116 
1381 
1646 
1910 

097/ 
(239 
(506 
(774 
2041 

(090 
(36( 
(63( 
(902 
2/72 

(209 
(483 
(756 
2030 
2303 

/329 
(605 
)88I 
2/58 

2434 

/448 
1727 
2006 
2286 
2565 

)567 
1849 
2)3) 
24)3 
2696 

(686 
)97) 
2256 
254) 
2826 

/806 
2093 
238) 
2669 
2957 

41 

42 
43 

44 

45 

46 

47 
48 
49 
50 

9842 
9839 
9836 
9832 
9829 

9839 
9835 
9832 
9828 
9825 

9835 
9832 
9828 
9825 
982( 

9832 
9828 
9824 
982  ( 
98/7 

9828 
9824 
982( 
98(7 
98(3 

9824 
982  / 
98/7 
98/3 
9809 

982  ( 
98/7 
98/3 
9809 
9805 

9817 
98(3 
9809 
9805 
980  ( 

98(3 
9809 
9805 
980  ( 
9797 

45  '9809 

46-9805 
47-9801 
48-9797 
49-9793 

(  '204( 
(  "2303 
(  '2565 
(  '2827 
C3088 

2/75 

2440 
2704 
2969 
3234 

2309 
2576 
2844 
3/12 
3379 

2443 
27/3 
2984 
3254 
3525 

2576 

2850 
3(23 
3397 
3670 

27/0 
2987 
3263 
3539 
38/5 

2844 
3(23 
3402 
3682 
396  ( 

2978 
3260 
3542 
3824 
4)06 

3111 

3397 
3682 
3967 
4252 

3245 
3533 
382) 
4(09 
4397 

«6 
47 
48 
49 
50 

51 
52 
53 
54 
55 

9825 
9822 
98(8 
98(5 
98(2 

982  ( 
9818 
98/4 
98t( 
9807 

98/7 
98(4 
9810 
9807 
9803 

98/3 
98/0 
9806 
9802 
9799 

9809 
9806 
9802 
9798 
9794 

9805 
980  / 
9798 
9794 
9790 

980( 
9797 
9793 
9789 
9786 

9797 
9793 
9789 
9785 
9781 

9793 
9789 
9785 
978  ( 
9777 

50-9789 
51  '9784 
52-9780 
53-9776 
54-9772 

(  '3350 
C36/2 
(  "3874 
C4/36 
/  '4397 

3499 
3763 
4028 
4293 
4557 

3647 
39(4 
4/82 
4450 
47/7 

3795 
4066 
4336 
4607 
4877 

3943 
42/7 
4490 
4764 
5037 

4092 
4368 
4644 
492) 
5(97 

4240 
45(9 
4798 
5078 
5357 
5636 
59(5 
6(95 
6474 
6753 

4388 
4670 
4953 
5235 
55/7 
"5799 
608  / 
6363 
6645 
6927 

4537 
4822 
5)07 
5392 
5677 

4685 
4973 
526) 
5549 

5S37 

SI 

52 
53 
54 
55 

56 

57 
58 
59 

60 

9808 
9805 
980  ( 
9798 

9794 

9804 
9800 
9797 
9793 
9790 

9799 
9796 
9792 
9789 
9785 

9795 
979) 
9788 
9784 
9780 

979  ( 
9787 
9783 
9779 
9776 

9786 
9782 
9779 
9775 
977/ 

9782 
9778 
9774 
9770 
9766 

9777 
9773 
9769 
9765 
976  ( 

9772 
9768 
9764 
9760 
9756 

55-9768 
56-9764 
57-9760 
58  9755 
59'975( 

/  '4659 
(  '492  ( 
/'5(83 
(  '5444 
(  '5706 

4822 
5087 
535  ( 
56(6 
588  ( 

4985 
5252 
5520 
5788 
6055 

5(48 
54(8 
5689 
5959 
6230 

53(0 

5584 
5857 
6(3( 
6404 

5473 
5750 
6026 
6302 
6579 

5962 
6247 
6532 
68)7 
7)02 

6/25 
64/3 
670  / 
6988 
7276 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

979  ( 
9788 
9784 
978  ( 
9777 

9786 
9783 
9779 
9776 
9772 

9782 
9778 
9774 
977  / 
9767 

9777 
9773 
9769 
9766 
9762 

9772 
9768 
9765 
976  / 
9757 

9767 
9763 
9759 
9756 
9752 

9762 
9758 
9754 
9750 
9747 

9757 
9753 
9749 
9745 
974) 

9752 
9748 
9744 
9740 
9736 

60-9747 
6  (  '9  743 
62-9739 
63-9735 
64-9731 

(  '5968 
(  '6230 
C649J 
J  "6753 
C70  (5 

6(45 
6410 
6675 
6939 
7204 

6323 
6590 
6858 
7/25 
7393 

6500 
677  / 
704  ( 
73/2 
7582 

6677 
695) 
7224 
7498 
777) 

6855 
7/31 
7407 
7684 
7960 

7032 
73(( 
759  / 
7870 
8/49 

72/0 
7492 
7774 
8056 
8338 

7387 
7672 
7957 
8242 
8527 

7564 
7852 
8140 
8428 

87/6 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

9774 
9770 
9767 
9764 
9760 

9769 
9765 
9762 
9758 
9755 

9764 
9760 
9756 

9753 
9749 

9759 
9755 
975  ( 
9748 
9744 

9753 
9750 
9746 
9742 
9738 

9748 
9744 
9740 
9737 
9733 

9743 
9739 
9735 
973; 

9727 

9737 
9733 
9729 
9725 
972  ( 

9732 
9728 
9724 
9720 
97(6 

65-9726 
66-9722 
67-9718 
68-97(4 
69-97(0 

(  7277 
(  7539 
(7800 
(  '8062 
(  '8324 

7469 
7733 
7998 
8263 
8527 

766/ 
7928 
8196 
8463 
873  / 

7853 
8(23 
8394 
8664 
8935 

8044 
83/8 
859) 
8865 
9/38 

8236 
85/3 
8789 
9065 

9342 

8428 
8707 
8987 
9266 
9545 

8620 
8902 
9/84 
9467 
9749 

88/2 
9097 
9382 
9667 
9952 

9004 
9292 
9580 
9868 
#/56 

66 

67 
68 
69 

70 

71 
72 
73 

74 
75 

9757 
9753 

9750 
9746 
9743 

975  ( 
9748 
9744 
974( 
9737 

9746 
9742 
9739 
9735 
973  / 

9740 
9737 
9733 
9729 
9726 

9735 
973( 
9727 
9723 
9720 

9729 
9725 
972( 
97(7 
97/4 

9723 
97(9 
97(5 
97(( 
9708 

97/7 
97/3 
9709 
9705 
9702 

97(2 
9707 
9703 
9699 
9695 

70-9706 
71-9701 
72-9697 
73-9693 
74-9689 

(  '8586 
/  '8847 
T9/09 
(  '937  ( 
(  '9633 

8792 
9057 
932  / 
9586 
985) 

8999 
9266 
9534 
980( 
#069 

9205 
9475 
9746 
#0/6 
0287 
"0557 
0828 
/098 
(369 
/639 

94  // 
9685 
9958 
0232 
0505 

96/8 
9894 
#/7/ 

0447 
0723 

9824 
4/04 
0383 
0662 
094/ 

•  03) 
03)3 
0595 
0877 
//59 

0237 
0522 
0807 
(092 
(377 

0444 
0732 
(020 
(308 
(596 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 
80 

9740 
9736 
9733 
9729 
9726 

9734 
9730 
9727 
9723 
9720 

9728 
9724 
972/ 
97/7 
97/4 

9722 
97/8 
97(5 
97// 
9707 

97(6 
97/2 
9708 
9705 
970) 

97/0 
9706 
9702 
9698 
9695 

9704 
9700 
9696 
9692 
9688 

9698 
9694 
9690 
9686 

96S2 

969) 
9687 
9683 
9679 
9675 

75-9685 
76'9681 
77-9677 
78-9672 
79  '9668 

(  '9894 
2-0(56 
2'04/8 
2'0680 
2-0942 

#//5 

0380 
0645 
0909 
((74 

0336 

0604 
0872 
//39 
/407 

0778 
(052 
(325 
(599 

/872 

0999 
/276 
(552 
(828 
2/05 

(220 
/500 
(779 
2058 
2337 

1441 

1724 
2006 
2288 
2570 

1662 
1947 
2232 
25/8 
2803 

(883 
2/7) 
2459 
2747 
3035 

81 
82 
83 
84 
85 

9722 
97(9 
97(6 
97/2 
9709 

97/6 
97/3 
9709 
9706 
9702 

97/0 
9706 
9703 
9699 
9696 

9704 
9700 
9696 
9693 
9689 

9697 
9693 
9690 
9686 
9682 

9691 
9687 
9683 
9679 
9675 

9684 
9680 
9676 
9672 
9669 

9678 
9674 
9670 
9666 
9662 

967( 
9667 
9663 
9659 
9655 

80-9664 
8/  '9660 
82-9656 
83  '9652 
84-9648 

2-/203 
2'/465 
2'/727 
2'/989 
2'2250 

(439 
(704 
1968 
2233 
2498 

(674 
(942 
22/0 
2477 
2745 

(9/0 
2/80 
2451 
272  / 
2992 

2/45 
24/9 
2692 
2966 
3239 

238  / 
2657 
2934 
32/0 
3486 

26/6 
2896 
3175 
3454 
3733 

2852 
3/34 
34/6 
3698 
398) 

3088 
3373 
3658 
3943 
4228 

3323 
361  / 
3899 
4/87 
4475 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

9705 
9702 
9698 
9695 
9692 

9699 
9695 
9692 
9688 
9685 

9692 
9698 
9685 
968  / 
9678 

9685 
9682 
9678 
9674 
967/ 

9679 
9675 
967( 
9667 
9664 

9672 
9668 
9664 
9660 
9656 

9665 
9661 
9657 
9653 
9649 

9658 
9654 
9650 
9646 
9642 

965( 
9647 
9642 
9638 
9634 

85-9643 
86-9639 
87-9635 
88  '963  / 
89-9627 

2-25/2 
2  '2774 
2-3036 
2'3297 
2-3559 

2762 
3027 
3292 
3556 
382/ 

30/2 
3280 
3547 
38/5 
4083 

3262 
3533 
3803 
4074 
4344 

35)2 

3786 
4059 
4333 

4606 

3763 
4039 
43/5 
4592 

4868 

40/3 
4292 
457) 
4850 
5/29 

4263 
4545 
4827 
5)09 
539) 

45/3 
4798 
5083 
5368 
5653 

4763 
505/ 
5339 
5627 
59/5 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 

9688 
9685 
968  ( 
9678 

9674 

968/ 
9678 
9674 
967/ 
9667 

9674 
967( 
9667 
9663 
9660 

9667 
9663 
9660 
9656 
9652 

9660 
9656 
9652 
9649 

9645 

9653 
9649 
645 
964  / 
9637 

9645 
9641 
9637 
9633 
9630 

9638 
9634 
9630 
9626 
9622 

9630 
9626 
9622 
96(8 

96/4 

.90-9623 
91-9619 
92-961  4 
93-96/0 

94-9606 

2'382( 
2  '4083 
2-4345 
2-4606 
2-4868 

4086 
4350 
46/5 
4880 
5144 

4350 
46/8 
4885 
5/53 
542  / 

46/5 
4885 
5/56 
5426 
5697 

4879 
5)53 
5426 
5700 
5973 

5/44 
5420 
5697 
5973 
6249 

5409 
5688 
5967 
6246 
6526 

5673 
5955 
6238 
6520 
6802 

5938 
6223 
6508 
6793 

7078 

6203 
6490 
6778 
7066 
7354 

9) 
92 
93 
94 
95 
96 
97 
98 
99 
)00 

96 

97 
98 
99 
(0 

88 

9671 
9668 
9664 
9661 

9657 

9664 
9660 
9657 
9653 
9650 

9656 
S-653 
9649 
9645 
9642 

9649 
9645 
964  f 
9638 
9634 

964( 
9637 
9634 
9630 
9626 

9633 
9630 
9626 
9622 

9618 

9626 
9622 
96/8 
96/4 
96/0 

96/8 
96/4 
96/0 
9606 
9602 

96/0 
9606 
9602 
9598 
9594 

95-9602 
96-9598 
97-9594 
98-9590 
99-9585 

2-5/30 
2  '5392 
2-5653 
2'59/S 

?'6I77 

5409 
5674 
5938 
6203 

6468 

5688 
5956 
6223 
649  ( 
6759 

5967 
6238 
6508 
6779 
7049 

6246 
6520 
6793 
7067 
7340 

6526 
6802 
7078 
7355 
7631 

6805 
7084 
7363 
7642 
7922 

7084 
7366 
7648 
7930 
82/2 

7363 
7648 
7933 
82/8 

8503 

7642 
7930 
82/8 
8506 
8794 

s? 

29' 

•28' 

27' 

20' 

2.V 

24'   23'   -22'    21' 

:;<i     -2'.!'   2W'   27'   2fi'   Si.')' 

2-1'   23'   22' 

21' 

SINE. 

CusINM.                   88° 
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TRAVERSE   TABLES. 


1°            COSINE. 

SINE. 

1° 

/ 
2 
3 
4 
5 

40'  |  41' 

42' 

g 

44'  |  45' 

46'  |  47' 

48'  |   49' 

40' 

41'  |  42'   43'   44' 

45'   46' 

47'  |  48' 

49 

r 

2 
3 
4 
5 

9996 
9992 
9987 
9983 
9979 

9996 
9991 
9987 
9983 
9978 

9996 
999  / 
9987 
9982 
9978 

9996 
999  / 
9987 
9982 
9978 

9995 
999  / 
9986 
9982 
9977 

9995 
9991 
9986 
998( 
9977 

9995 
9990 
9986 
998  / 

9976 

9995 
9990 
9985 
9981 
9976 

9995 
9990 
9985 
9980 
9975 

'9995 
/  '9990 
2-9985 
3'9980 

4-9975 

•029  / 
•0582 
•0873 
•((63 
'(454 

0294 
0588 
0881 
1175 
(469 

0297 
0593 
0890 
((87 
(483 
7780 
2077 
2373 
2670 
2967 

0300 
0599 
0899 
1198 
(498 

0302 
0605 
0907 
(2/0 
(5(2 

0305 
06)) 
09/6 
)222 
)527 

0308 
06/7 
0925 
(233 
(54( 

03/( 

0622 
0934 
(245 
(556 

03(4 
0628 
0942 
(256 
IS7I 

03/7 
0634 
095  / 
(268 
(585 

6 
7 
8 
9 

JO 

9975 
9970 
9966 
9962 
9958 

9974 
9970 
9965 
9961 
9957 

9974 
9969 
9965 
9960 
9956 

9973 
9969 
9964 
9960 
9955 

9973 
9968 
9963 
9959 
9954 

9972 
9967 
9963 
9958 
9953 

997/ 
9967 
9962 
9957 
9952 

997  / 
9966 
996/ 
9956 
9952 

9970 
9965 
996; 
9956 
995  / 

5-9970 
6-9965 
7'9960 
8  '9955 
9-9950 

•J745  ,  (763 
•2036  2056 
'2327  2350 
•26/8  2644 
'2908  2938 

(797 
2097 
2397 
2696 
2996 

(8/5 
2117 
2420 
2722 
3025 

(832 
2/38 
2443 
2748 
3054 

(850 
2(58 
2466 
2775 
3083 

(867 
2(78 
2490 
280( 
3((2 

1885 
2(99 
25/3 
2827 
3(4( 

(902 
22(9 
2536 
2853 
3170 

6 

7 
8 
9 
10 

// 
12 
13 
14 
15 

9953 
9949 
9945, 
994) 
9937 

9953 
9948 
9944 
9940 
9935 

9952 
9947 
9943 
9938 
9934 

995) 
9946 
9942 
9937 
9933 

9950 
9945 
994  / 
9936 
993  / 

9949 
9944 
9939 
9935 
9930 

9948 
9943 
9938 
9933 
9929 

9947 
9942 
9937 
9932 
9927 

9946 
994  / 
9936 
993; 
9926 

(0-9945 
/  /  '9940 
(2-9935 
;  3  '9930 
(4-9925 

'3/99 
•3490 
•378( 
'4072 
•4363 

323  / 
3525 
38/9 
4((3 
4406 

3263 
3560 
3857 
4(53 
4450 

3295 
3595 
3894 
4(94 
4494 

3327 
3630 
3932 
4235 
4537 

3359 
3665 
3970 
4275 
458) 

339  ( 
3700 
4008 
43)6 

4624 

3423 
3734 
4046 
4357 
4668 

3455 
3769 
4083 
4398 
47(2 

3487 
3804 
4(21 
4438 
4755 

II 
12 
13 
14 
15 

16 

17 
IS 
19 

20 

9932 
9928 
9924 
9920 
99/5 

993; 
9927 
9922 
99/8 
99/4 

9930 
9925 
992  / 
99/6 
99/2 

9928 
9924 
99/9 
99/5 
99/0 

9927 
9922 
99/8 
9913 
9908 

9925 
992  ( 
99/6 
99M 
9907 

9924 
99/9 
99(4 
99(0 
9905 

9923 
99(8 
99/3 
9908 
9903 

992  J 
99)6 
99  // 
9906 
990( 

15-9920 
(6-99/5 
;7'99/0 
/  8  '9905 
/  9  '9899 

'4654 
•4944 
•5235 
•5526 
•58/7 

4700 
4994 
5288 
558  / 

5875 

4747 
5043 
5340 
5637 
5933 

4793 
5093 
5392 
5692 
5991 

4840 
5/42 
5445 
5747 
6050 

4886 
5)92 
5497 
5802 
6/08 

4933 
524) 
5549 
5858 
6/66 

4979 
5290 
5602 
59/3 
6224 

5026 
5340 
5654 
5968 
6282 

5072 
5389 
5706 
6023 
6340 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

99  // 
9907 
9903 
9898 
9894 

9909 
9905 
990/ 
9896 
9892 

9908 
9903 
9899 
9894 
9890 

9906 
9901 
9897 
9892 
9888 

9904 
9899 
9895 
9890 
9886 

9902 
9897 
9893 
9888 
9883 

9900 
9895 
989  ( 
9886 
988/ 

9898 
9893 
9889 
9884 
9879 

9896 
989  / 
9887 
9882 
9877 

20-9894 
21  '9889 
22-9884 
23-9879 
24'9874 

•6/08 
'6399 
'6689 
•6980 
727  ( 

6/69 
6463 
6756 
7050 
7344 

6230 
6527 
6823 
7(20 
74/7 

629  ( 
659  ( 
6890 
7(90 
7489 

6352 
6655 
6957 
7259 
7562 

64/3 
67)8 
7024 
7329 
7635 
7940 
8245 
855) 
8856 
9/62 

6474 
6782 
7091 
7399 
7707 

6535 
6846 
7/58 
7469 
7780 

6596 
69(0 
7224 
7539 
7853 

6657 
6974 
729  ( 
7608 
7925 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

9890 
9886 
9882 
9877 
9873 

9888 
9883 
9879 
9875 
9871 

9886 
988  / 
9877 
9872 
9868 

9883 
9879 
9874 
9870 
9865 

9881 
9876 
9872 
9867 
9863 

9879 
9874 
9869 
9865 
9860 

9876 
9872 
9867 
9862 
9857 

9874 
9869 
9864 
9860 
9855 

9872 
9867 
9862 
9857 
9852 

25-9869 
26-9864 
27-9859 
28-9854 
29  '9849 

'7562 
•7853 
"8(44 
•8435 
•8725 

7638 
793  / 
8225 
85/9 
88/3 

77)3 
80(0 
8307 
8603 
8900 

7789 
8088 
8388 
8688 
8987 

7864 
8/67 
8469 
8772 
9074 

80/6 
8324 
8632 
8940 
9249 

809  / 
8402 
87(4 
9025 
9336 

8167 
848  ( 
8795 
9(09 
9423 

8242 
8559 
8876 
9(93 
95/0 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

9869 
9865 
9860 
9856 
9852 

9866 
9862 
9858 
9853 
9849 

9864 
9859 
9855 
9850 
9846 

986  / 
9856 
9852 
9847 
9843 

9858 
9854 
9849 
9844 
9840 

9855 
985  / 
9846 
984/ 
9837 

9853 
9848 
9843 
9838 
9834 

9850 
9845 
9840 
9835 
9830 

9847 
9842 
9837 
9832 
9827 

30'9844 
31  '9839 
32-9834 
33  '9  829 
34  '9824 

•90/6 
'9307 
'9598 
•9889 
(0/80 

9/06 
9400 
9694 
9988 
028  / 

9/97 
9493 
9790 
#087 
0383 

9287 
9586 
9886 
0(85 
0485 

9377 
9679 
9982 
0284 
0587 

9467 
9772 
#078 
0383 
0688 

9557 
9865 
0)74 
0482 
0790 

9647 
9958 
0270 
058  ( 
0892 

9737 
#051 
0366 
0680 
0994 

9827 
0/44 
0461 
0779 
1096 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

9848 
9843 
9839 
9835 
9S3/ 

9845  :  9842 
9840  9837 
9836  9833 
9832  9828 
9827  9824 

9838  9835 
9834  983/ 
9829  9826 
9825  ,  9822 
9820  98;  7 

9832 
9827 
9823 
98/8 
98/3 

9829 
9824 
98/9 
98/5 
98/0 

9826 
982  / 
98/6 
98// 
9806 

9822 
98/7 
98/3 
9808 
9803 

35-98(9 
36-98/4 
37-9809 
38-9804 
39-9799 

(  '0470 
C076/ 
C/052 
C(343 

/'(634 

0575 
0869 
1/63 
(456 
(750 

0680 
0976 
(273 
(570 
(866 

0785 
(084 
(384 
(683 
(983 

0889 
//92 
(494 
(797 
2099 

0994 
)299 
(605 
(9/0 
22/5 

(099 
/407 
/7(5 
2023 
2334 

(203 
(5/4 
1826 
2)37 
2448 

/308 
/622 
(936 
2250 
2564 

(4(3 
(730 
2047 
2364 
268  / 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 

9827 
9822 
98/8 
98/4 
98/0 

9823 
98/9 
98/4 
98/0 
9806 

9820 
9815 
981  ( 
9806 
9802 

98/6 
98/2 
9807 
9803 
9798 

98(2 
9808 
9803 
9799 
9794 

9809 
9804 
9799 
9795 
9790 

9805 
9800 
9796 
979  ( 
9786 

980; 
9797 
9792 
9787 
9782 

9798 
9793 
9788 
9783 
9778 

40  '9794 
4  /  '9789 
42-9784 
43-9779 

44-9774 

C/925 
f22fd 

)  '2506 
/  '2797 
(  -3088 

2044 
2338 
263  / 
2925 
32(9 

2(63 
2460 
2756 
3053 
3350 

2282 
2582 
2882 
3/8/ 
348  / 

2402 
2704 
3007 
3309 
36/2 

252  / 
2826 
3132 
3437 
3742 

2640 
2948 
3257 
3565 
3873 

2759 
3070 
3382 
3693 

4004 

2878 
3/93 
3507 
382( 
4135 

2998 
33/5 
3632 
3949 
4266 

41 
42 
43 

44 
45 

46 
47 
48 
49 
50 

9805 
980/ 
9797 
9793 
9789 

9801 
9797 
9793 
9789 
9784 

9798 
9793 
9789 
9784 
9780 

9794 
9789 
9785 
9780 
9776 

9790 
9785 
9780 
9776 
977; 

9785 
978/ 
9776 
977/ 
9767 

978; 
9777 
9772 
9767 
9762 

9777 
9772 
9768 
9763 
9758 

9773 
9768 
9763 
9758 
9753 

45  '9769 
46-9764 
47-9759 
48-9754 
49-9749 

/  '3379 
/  '3670 
1-3961 

1  '4252 
(  '4542 

35/3 
3806 
4100 
4394 

4688 

3646 
3943 
4240 
4536 
4833 

3780 

4080 
4379 
4679 
4979 

39(4 
42(6 
45)9 
482  ( 
5124 

4048 
4353 
4658 
4964 
5269 

4181 
4490 
4798 
5106 
5415 

43/5 
4626 
4938 
5249 
5560 

4449 
4763 
5077 
539  ( 
5705 

4583 
4900 
52/7 
5534 
585  ( 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

9784 
9780 
9776 
9772 
9767 

9780 
9776 
977; 
9767 
9763 

9776 
977  / 
9767 
9762 
9758 

9771 
9767 
9762 
9758 
9753 

9767 
9762 
9757 
9753 
9748 

9762 
9757 
9753 
9748 
9743 

9758 
9753 
9748 
9743 
9739 

9753 
9748 
9743 
9738 
9734 

9748 
9743 
9738 
9734 
9729 

50-9744 
51  '9739 
52-9734 
53-9729 
54-9724 

(  '4833 
/  '5/24 
C54(5 
(  '5706 
(  '5997 

4982 
5275 
5569 
5863 
6/57 

5/30 
5426 
5723 
6020 
63/6 

5278 
5578 
5877 
6(77 
6476 

5426 
5729 
603) 
6334 
6636 

5575 
5880 
6)85 
649) 
6796 

5723 
603  / 
6340 
6648 
6956 

587  / 
6/82 
6494 
6805 
7//6 

6020 
6334 
6648 
6962 
7276 

6/68 
6485 
6802 
7/)9 
7o36 

5) 
52 
53 

54 
55 

56 
57 
58 
59 
60 

9763 
9759 
9755 
9750 
9746 

9758 
9754 
9750 
9745 
974  / 

9754 
9749 
9745 
9740 
9736 

9749 
9744 
9740 
9735 
973  / 

9744 
9739 
9735 
9730 
9725 

9739 
9734 
9729 
9725 
9720 

9734 
9729 
9724 
9720 
97(5 

9729 
9724 
97;9 
97/4 
9709 

9724 
97/9 
97;4 
9709 
9704 

55-97/9 
56-97/4 
57-9708 
58-9703 
59-9698 

(  '6287 
C6578 
(  '6869 
C7(60 
C745( 

6450 
6744 
7038 
7332 
7625 

66/3 
69/0 
7206 
7503 
7800 

6776 
7075 
7375 
7675 
7974 

6939 
724  / 
7544 
7846 
8/49 

7)02 
7407 
77(2 
80(8 
8323 

7264 
7573 
788  / 
8(89 
8498 

7427 
7738 
8050 
836) 
8672 

7590 
7904 
82(8 
8532 
8846 

56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

8070 
8387 
8704 
902( 

61 
62 
63 
64 
65 

9742 
9738 
9734 
9729 
9725 

9737 
9732 
9728 
9724 
97/9 

9732 
9727 
9723 
97/8 
97)4 

9726 
9722 
97/7 
97/3 
9708 

972/ 
97/6 
97/2 
9707 
9703 

97/5 
97J; 
9706 
9702 
9697 

97/0 
9705 
970  ( 
9696 
969( 

9705 
9700 
9695 
9690 
9685 

9699 
9694 
9689 
9684 
9679 

60  'S  693 
6/-968S 
62-9683 
63-9678 
64  '9673 

1  '7742 
J  '8033 
(  8323 
C86/4 
/  -8905 

79/9 
82/3 
8507 
8800 
9094 

8096 
8393 
8690 
8986 
9283 

8274 
8573 
8873 
9172 
9472 

845) 
8754 
9056 
9359 
966) 

8628 
8934 
9239 
9545 
9850 

8806 
9/(4 
9422 
973  / 
#039 

8983 
9294 
9606 
99(7 
0228 

9161 
9475 
9789 
#103 
04(7 

9338 
9655 
9972 
0289 
0606 

66 
67 
68 
69 
70 

972J 
97/7 
97/2 

9708 
9704 

9/;5 
97(1 
9707 
9702 
9698 

9710 
9705 
970  / 
9696 
9692 

9704 
9699 
9695 
9690 
9686 

'9698 
19693 
9689 
9684 
9680 

9692 
9688 
9683 
9678 
9674 

9686 
9682 
9677 
9672 
9667 

9680 
9676 
967) 
9666 
966; 

9674 
9669 
9664 
9660 
9655 

65-9668 
66-9663 
67-9658 
68-9653 
69-9648 

C9/96 
/  '9487 
/  '9778 
2-0068 
2-0359 

9388 
9682 
9975 
0269 
0563 

9580 
9876 
#/73 
0470 
0766 

9772 
#07) 
037( 
0670 
0970 

9964 
0266 
0569 
087) 
))73 

#155 
046( 
0766 
(072 
(377 

0347 
0656 
0964 
(272 
I58( 

0539 
0850 
((62 
(473 
(784 

0731 
(045 
(359 
(673 
(988 

0923 
(240 
(557 
(874 
2191 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

9700 
9695 
969) 
9687 
9683 

9694 
9689 
9685 
9681 

9676 

9688 
9683 
9679 
9674 
9670 

968/ 
9677 
9672 
9668 
9663 

9675 
967/ 
9666 
966  / 
9657 

9669 
9664 
9660 
9655 
9650 

9663 
9658 
9653 
9648 
9644 

9656 
965  / 
9646 
9642 
9637 

9650 
9645 
9640 
9635 
9630 

70-9643 
71  -9638 
72-9633 
73-9628 
74-9623 

2'0650 
2'094( 
2-1232 
2/523 
2-/S/4 

0857 
((50 
(444 
(738 
2032 

/063 
(360 
(656 
(953 
2250 

(269 
(569 
1869 
2(68 
2468 

)476 
1778 
208) 
2383 
2686 

(682 
/988 
2293 
2598 
2904 

1889 
2197 
2505 
28/4 
3/22 

2095 
2406 
2718 
3029 
3340 

2302 
26/6 
2930 
3244 
3558 

2508 
2825 
3(42 
3459 
3776 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

9679 
9674 
9670 
9666 
9662 

9672 
9668 
9663 
9659 
9655 

9666 
9661 
9657 
9652 
9648 

9659 
9654 
9650 
9645 
964/ 

9652 
9648 
9643 
9638 
9634 

9646 
964  / 
9636 
9632 
9627 

9639 
9634 
9629 
9625 
9620 

9632 
9627 
9622 
96/7 
96/3 

9625 
9620 
96/5 

96/0 
9605 

75'96(8 
76  '96  13 
77-9608 
78'9603 
79-9598 

2-2(04 
2-2395 
2'2686 
2  '2977 
2'3268 

2325 
26/9 
29/3 
3207 
3500 

2546 
2843 
3(40 
3436 
3733 

2767 
3067 
3366 
3666 
3966 

2988 
329) 
3593 
3896 
4/98 

3209 
35(5 
3820 
4/25 
443) 

3430 
3739 
4047 
4355 
4663 

365  ( 
3962 
4274 
4585 
4896 

3872 
4/86 
4500 
48)5 
5/29 

4093 
44(0 
4727 
5044 
536  / 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 

9657 
9653 
9649 
9645 
9640 

9650 
9646 
9642 
9637 
9633 

9644 
9639 
9635 
9630 
9626 

9636 
9632 
9627 
9623 
96/9 

9629 
9625 
9620 
96/6 
96// 

9622 
96/8 
96/3 
9608 
9604 

96(5 
96(0 
9606 
960( 
9596 

9608 
9603 
9598 
9593 
9588 

9600 
9595 
9590 
9586 
958  1 

80-9593 
8C9588 
82'9583 
83-9578 
84-9573 

2-3559 
2-3849 
2'4/40 
2'443( 
2-4722 

3794 
4088 
4382 
4675 
4969 

4030 
4326 
4623 
4920 
52(6 

4265 
4565 
4864 
5(64 
5463 

450) 
4803 
5/06 
5408 
5711 

4736 
5042 
5347 
5652 
5958 

4972 
5280 
5588 
5897 
6205 

5207 
55(8 
5830 
6(4( 
6452 

5443 
5757 
607( 
6385 
6699 

5678 
5995 
63(2 
6629 
6946 

8( 
82 
83 
84 
85 

86 
87 
88 
89 
90 

9636 
9632 
9628 
9624 
96/9 

9629 
9625 
9620 
96/6 
96/2 

9622 
96/7 
96/3 
9608 
9604 

96/4 
96/0 
9605 
960/ 
9596 

9606 
9602 
9597 
9593 
9588 

9599 
9594 
9590 
9585 
9580 

959  ( 
9586 
9582 
9577 
9572 

9584 
9579 
9574 
9569 
9564 

9576 
957) 
9566 
956/ 
9556 

85-9568 
86-9563 
87-9558 
88-9553 
89-9548 

2-50(3 
2-5304 
2-5595 
2'5885 
2-6(76 

5263 
5557 
5850 
6/44 
6438 

55/3 
58(0 
6(06 
6403 
6700 

5763 
6063 
6362 
6662 
696  ( 

6013 
6316 
66)8 
692) 
7223 

6263 
6568 
6874 
7)79 
7485 

65(3 
682  ( 
7(30 
7438 
7746 

6763 

7074 
7386 
7697 
8008 

70)3 
7327 
7642 
7956 
8270 

7263 

7580 
7897 
82/4 
853  / 

86 

87 
88 
89 
90 

91 

92 
93 
94 
95 
96 
97 
98 
99 
100 

88 

96/5 
96// 
9607 
9602 
9598 

9607 
9603 
9599 
9594 
9590 

9600 
9595 
959  / 
9586 
9582 

9592 
9587 
9583 
9578 
9574 

9584 
9579 
9574 
9570 
9565 

9576 
957) 
9566 
9562 
9557 

9567 
9563 
9558 
9553 
9548 

9559 
9554 
9550 
9545 
9540 

955; 
9546 

954) 
9536 
953  / 

90-9543 
9  /  '9538 
92-9533 
93-9528 
94-9523 

2-6467 
2-6758 
2-7049 
2-7340 
2-7630 

6732 
7025 
73/9 
76/3 
7907 

6996 
7293 
7590 
7886 
8(83 

726  ( 
7560 
7860 
8/60 
8459 

7525 
7828 
8)30 
8433 
8735 
9038" 
9340 
9643 
9945 
#248 

7790 
8095 
840) 
8706 
90)2 
93)7 
9622 
9928 
#233 
0539 

8055 
8363 
867( 
8980 
9288 

83(9 
8630 
8942 
9253 
9564 

8584 
8898 
92/2 
9526 
9840 

8848 
9(65 
9482 
9799 
»((6 
0433 
0750 
(067 
(384 
(702 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

38° 

9594 
9590 
9585 
958; 
9577 

9586 
958  / 
9577 
9573 
9568 

9578 
9573 
9569 
9564 
9560 

9569 
9565 
9560 
9556 
955  / 

956  / 
9556 
9552 
9547 
9542 

9552 
9548 
9543 
9538 
9534 

9544 
9539 
9534 
9529 
9525 

9535 
9530 
9525 

952; 

95/6 

9526 

952; 

95;6 
95;2 

9507 

95-95(8 

96-95/2 
97-9507 
9S-9502 
99-9497 

2792( 
2-82(2 
2-8503 
2-8794 
2-9085 

8200 
8494 
8788 
9082 
9376 

8480 
8776 
9073 
9370 
9666 

8759 
9058 
9358 
9657 
9957 

9596 
9904 
#2(3 
052) 
0829 

9875 
#(86 
0498 
0809 
((20 

#(54 

0468 
0783 
(097 
1411 

20' 

19'  |  18' 

17' 

16'  |  15'  I  14'   13'   12' 

11' 

20' 

19' 

18' 

17' 

16'  |  15' 

14' 

13' 

12' 

11' 

SINE. 

COSINE.            j 
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TRAVERSE  TABLES. 


lc 

/ 

2 
3 
4 
5 

Coganc. 

SINE. 

r 

/ 

2 
3 

4 
5 

50'   51'   52' 

53'   54' 

55' 

HP 

r,r   Bj?    5!)' 

50'   51'   5-2'   53'   54'   55'   5b"   57'   58' 

5U' 

9995 
9990 
9985 
9980 
9974 

9995 
9990 
9984 
9979 
9974 

9995 
9989 
9984 
9979 
9973 

9995 
9989 
9984 
9978 
9973 

9995 
9989 
9984 
9978 
9973 

9994 
9989 
9983 
9978 

9972 

9994 
9989 
9983 
9977 

9972 

9P94 
9988 
9983 
9977 
997  / 

9994 
9988 
9982 
9976 
997/ 

•9994 

/  -9988 
2'9982 
3'9976 
4'9970 
~579964 
6-9958 
7-9952 
S'9946 
9-9940 

•0320 
'0640 
'0960 
•/280 
•/600 

0323 
0646 
0968 
/29/ 

/6/4 

0326 
065  / 
0977 
/303 
(629 

0329 
0657 
0986 
/3/5 

/643 

0332 
0663 
0995 
/326 
/658 

0334 
0669 
/003 
/338 
/672 

0337 
0675 
/0/2 
/349 

(687 

0340 
068( 
/02/ 
/36/ 

1701 

0343 
0686 
/030 
/373 

(7(6 

0346 
0692 
(038 
(384 
/730 

6 

7 
8 
9 

/O 

9969 
9964 
9959 
9954 

9949 

9969 
9964 
9958 
9953 

9948 

9968 
9963 
9958 
9952 
9947 

996S 
9962 
9957 
995  / 

9946 

9967 
9962 
9956 
995/ 
9945 

9966 
996  / 
9955 
9950 
9944 

9966 
9960 
9954 
9949 
9943 

9965 
9959 
9954 
9948 
9942 

9965 
9959 
9953 
9947 
994  / 

•/920 
•2239 
•2559 
'2879 
•3/99 

/937 
2260 
2583 
2905 
3228 

/954 
2280 
2606 
2932 
325? 

/972 
230  / 
2629 
2958 

3286 

/989 
232  / 
2652 
2984 
33/6 

2007 
234  ( 
2676 
30/0 
3345 

2024 
2362 
2699 
3036 
3374 

2042 
2382 
2722 
3062 

3403 

2059 
2402 

2745 
3089 
3432 

2077 
2423 
2769 
3//5 
346) 

6 

7 
8 
9 
10 

/; 

/2 
13 
14 

15 

9944 
9939 
9933 
9928 
9923 

9943 
9937 
9932 
9927 
9922 

9942 
9936 
993  / 
9926 
9920 

994  / 
9935 
9930 
9924 
99/9 

9940 
9934 
9929 
9923 
99/8 

9938 
9933 
9927 
9922 
99/6 

9937 
9932 
9926 
9920 

99/5 

9936 
993  / 
9925 
99/9 
99/3 

9935 
9929 
9923 
99/8 
99/2 

/  fl'9934 
/  /  '9928 
12-9922 
I3'99I6 
U'9910 

•35/9 
•3839 
'4/59 
'4479 
•4799 

355/ 
3874 
4/97 
4520 
4842 

3583 
3909 
4235 
4560 

4S86 

36/5 
3944 
4272 
460/ 
4930 

3647 
3979 
43/0 
4642 
4973 

3679 
40/4 
4348 
4682 
50(7 

37(( 
4048 
4386 
4723 
5060 

3743 
4083 
4424 
4764 
5)04 

3775 
4f(8 
446  ( 
4805 
5(48 

3807 
4)53 
4499 
4845 
5/9( 

II 
12 
13 
14 
15 

16 

17 
18 
19 

20 

99/8 
99/3 
9908 
9903 

9898 

99/7 
99// 
9906 
990  / 
9896 

99/5 
99/0 
9904 
9899 

9894 

99/4 
9908 
9903 
9897 
9892 

99/2 
9907 
990  / 
9896 
9890 

99/0 
9905 
9899 
9894 
9888 

9909 
9903 
9898 
9892 

9886 

9907 
9902 
9896 
9890 

9884 

9906 
9900 
9894 
9888 
9882 
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16-9898 
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'6398 
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6/34 
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5538 
5863 
6/89 
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59/6 
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5735 
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•7358 
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7425 
7748 
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9039 
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9685 
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7/66 
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78/8 
8/43 
~8469~ 
8795 
9/2/ 
9446 
9772 
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7559 
7887 
82/6 
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8027 
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7422 
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8434 
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9365 
9699 
#034 

8772 
9(09 
9446 
9784 
0(2( 

8847 
9/87 
9528 

9868 

0208 

8923 
9266 
9609 
9952 
0295 

8998 
9344 
9690 
#037 

0383 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

9841 
9836 
983  / 
9826 
982/ 

9838 
9833 
9828 
9823 
98/8 

9835 
9830 
9825 
9820 
98/4 

9833 
9827 
9822 
98/6 
98H 

9830 
9824 
98/9 
98/3 
9808 

9827 
982  / 
98/5 
98/0 
9804 

9824 
98/8 
98/2 
9806 
980/ 

9820 
98/5 
9809 
9803 
9797 

98/7 
98/2 
9806. 
9800 

9794 

30-98/4 
31  "9808 
32'9802 
33-9796 
34-9790 

•99/8 
C0238 
/  '0557 
/  '0877 
/'//97 

#008 
033  / 
0653 
0976 
(299 

0098 
0424 
0749 
/075 
/40/ 

0/88 
05/7 
0845 
//74 
/503 

0278 
06/0 
094  / 
(273 

(604 

0368 
0703 
(037 
(372 

(706 

0458 
0796 
((33 
(470 
(808 

0548 
0889 
/229 
/569 
(9/0 

0639 
0982 
(325 
(668 
20(( 

0729 
/075 
/42/ 
(767 
2(/3 

31 
32 
33 
34 
35 

98/6 
Mil 

9805 
9800 
9795 

98/2 
9807 
9802 

9797 
9792 

9809 
9804 
9798 
9793 
9788 

9806 
9800 
9795 
9789 
9784 

9802 
9797 
979/ 
9786 
9780 

9799 
9793 
9787 
9782 
9776 

9795 
9789 
9784 
9778 
9772 

9792 
9786 
9780 
9774 
9768 

9788 
9782 
9776 
9770 
9764 

35-9784 
36-9778 
37-9772 
38-9766 
39-9760 

/'/5/7 
/•/837 
C2/57 
/  2477 
/  '2797 

(622 
/945 
2268 
2590 
29/3 

(727 
2052 
2378 
2704 
3029 

/83/ 
2/60 
2488 
28/7 
3/46 

(936 
2267 
2599 
293  / 
3262 

204( 
2375 
2709 
3044 
3378 

2(45 
2483 
2820 
3(57 
3495 

2250 
2590 
2930 
327  / 
36(( 

2355 
2698 
3041 
3384 

3727 

2459 
2805 
3/5( 
3497 
3844 

36 
37 
38 
39 

40 

il 

42 
43 
44 
45 

9790 
9785 
9780 
9775 
9770 

9786 
978J 
9776 
977/ 
9765 

9782 
9777 
9772 
9766 
976  / 

9779 
9773 
9768 
9762 
9757 

9775 
9769 
9764 
9758 
9753 

977) 
9765 
9759 
9754 
9748 

9767 
9761 
9755 
9750 
9744 

9763 
9757 
975/ 
9745 
9739 

9759 
9753 
9747 
974  / 
9735 

40-9754 
4/  '9748 
42  '9  742 
43  '9736 
44-9730 

/'3//7 
/  '3437 
/  "3757 
/  '4077 
/  '4396 

3236 
3559 
3882 
4205 

4527 

3355 
368  / 
4007 
4332 
4658 

3474 
3803 
4/32 
4460 
4789 

3594 
3925 
4257 
4588 
4920 

37(3 
4047 
4382 
4716 
5051 

3832 
4(69 
4507 
4844 
5/8( 

395) 
4292 
4632 
4972 
53(2 

4070 
4414 
4757 
5(00 
5443 

4(90 
4536 
4882 
5228 

5574 

4( 
42 
43 
44 
45 

46 

47 
48 
49 
50 

9765 
9759 
9754 
9749 
9744 

9760 
9755 
9750 
9745 
9739 

9756 
975  / 
9745 
9740 
9735 

9752 
9746 
974/ 
9735 
9730 

9747 
9742 
9736 
973  / 
9725 

9743 
9737 
973/ 
9726 

9720 

9738 
9732 
9727 
972  / 
97/5 

9734 
9728 
9722 
97/6 
97/0 

9729 
9723 
97/7 
97// 
9706 

45-9724 
46'97/S 
47-97/2 
48-9706 
49-9700 

C47/6 
/  '5036 
/  '5356 
/  '5676 
/  "5996 

4850 
5/73 
5496 
58/9 
6/42 

4984 
53/0 
5635 
596  / 
6287 

5118 
5446 
5775 
6(04 
6432 

525  / 
5583 
59(4 
6246 
6578 

5385 
5720 
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70 
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2604 
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3567 
3889 
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3334 
3662 
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4648 

3540 
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3747 
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3953 
4290 
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5052 
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79 
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9567 
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9545 
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9537 
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9546 
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9535 
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75-9545 
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78-9527 
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SINE. 

2° 
i 

2 
3 

4 

5 

0' 

r  1  2'  |  a-  i  4'  |  5'  |  e'-  r 

!)' 

(»'   !  1' 

2' 

3' 

4'    5' 

(i 

r  \  8' 

9 

; 

2 
3 
4 
5 

9994 
9988 
9982 
9976 
9970 

9994 
9988 
998/ 
9975 
9969 

9994 
9987 
998  / 
9975 
9969 

9994 
9987 
99S/ 
9974 
9968 

9993 
9987 
9980 
9974 
9967 

9993 
9987 
9980 
9974 
9967 

9993 
9987 
9980 
9973 
9966 

9993 
9986 
9980 
9973 
9966 

9993 
9986 
9979 
9972 
9965 
9958 
995/ 
9945 
9938 
993  / 

'9993 
/  '9986 
2-9979 
3-9973 
4-9965 

•0349 
•0698 
•(047 
•(396 
•(745 

0352 
0704 
/056 
(408 
(760 

0355 
07/0 
(064 
/4/9 
(774 

0358 
07/5 
/073 
(43( 
(789 

036  / 
072  / 
(082 
(442 
(803 

0364 
0727 
/09/ 
/454 
(8(8 

0366 
0733 
(099 
1466 
1832 

0369 
0739 
(108 
(477 
(847 

0372 
0745 
(07 
(489 
(861 

0375 
0750 
025 
(50) 
(876 

6 

7 
8 
9 

(0 

9963 
9957 
995) 
9945 
9939 

9963 
9957 
9950 
9944 
9938 

9962 
9956 
9950 
9943 
9937 

9962 
9955 
9949 
9942 
9936 

9961 

9954 
9948 
994) 
9935 

9960 
9954 
9947 
994  / 
9934 

9960 
9953 
9946 
9940 
9933 

9959 
9952 
9945 
9939 
9932 

5'9958 
6'995~/ 
7-9944 
S'9937 
9-9930 

•2094 
•2443 
•2792 
•3(4( 

•3490 

2111 

2463 
28)5 
3(67 
35(9 

2/29 
2484 
2838 
3/93 

3548 

2146 
2504 
2862 
32/9 
3577 

2/64 
2524 
2885 
3246 
3606 

2/8/ 
2545 
2908 
3272 
3635 

2)99 
2565 
293  ( 
3298 
3664 

22/6 
2585 
2955 
3324 
3693 

2234 
2606 
2978 
3350 
3723 

225  / 
2626 
300  / 
3376 
3752 

6 

7 
8 
9 
10 

II 

12 
13 
(4 
15 
16 
17 
18 
19 
20 

9933 
9927 
992  / 
99/5 
9909 

9932 
9926 
99/9 
99/3 
9907 

993  / 
9924 
99/8 
99/2 
9906 

9930 
9923 
99/7 
99/0 
9904 

9928 
9922 
99/5 
9909 
9902 

9927 
992) 
99/4 
9907 
990  / 

9926 
99/9 
99/3 
9906 
9899 

9925 
99/8 
99/1 
9904 
9898 

9924 
99/7 
99/0 
9903 
9896 

/  0  '9923 
IT99I6 
(2-9908 
/3-990/ 
/  4  '9894 

•3839 
•4/88 
'4537 
"4886 
"5235 

387) 
4223 
4575 
4927 
5279 

3903 
4258 
46/3 
4967 
5322 

3935 
4293 
4650 
5008 
5366 

3967 
4327 
4688 
5049 
5409 

3999 
4362 
4726 
5089 
5453 

403) 
4397 
4764 
5)30 
5497- 

4063 
4432 
480/ 
5/7( 
5540 

4095 
4467 
4839 
52/2 
5584 

4/27 
4502 
4877 
5252 
5627 

II 
12 
13 
14 
15 

9903 
9896 
9890 
9884 
9878 

990  / 
9895 
9889 
9882 
9876 

9899 
9893 
9887 
9880 
9874 

9898 
989  / 
9885 
9878 
987,2 

9896 
9889 
9883 
9876 
9870 

9894 
9888 
988/ 
9874 
9868 

9893 
9886 
9879 
9872 
9866 

9891 

9884 
9877 
9870 
9864 

9889 
9882 
9875 
9868 
986) 

IS'9887 
I6'9880 
17-9873 
(8-9866 
(9:9859 

'5584 
•5933 
•6282 
"663  / 
"6980 

5630 
5982 
6334 
6686 

7038 

5677 
6032 
6387 
674  / 

7096 

5723 
608  / 
6439 

6797 
7/54 

5770 
6/3( 
6491 
6852 
72/2 

58(6 
6/80 
6544 
6907 
727  / 

5863 
6229 
6596 
6962 
7329 

59/0 
6279 
6648 
70/8 
7387 

5956 
6328 
6701 
7073 
7445 

6003 
6378 
6753 
7/28 

7503 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

9872 
9866 
9860 
9854 
9848 

9870 
9864 
9858 
9851 

9845 

9868 
986/ 
9855 
9849 
9843 

9866 
9859 
9853 
9846 
9840 

9863 
9857 
9850 
9844 
9S37 

986  / 
9855 
9848 
984) 
9835 

9859 
9852 
9846 
9839 
9832 

9857 
9850 
9843 
9836 
9829 

9854 
9848 
984/ 
9834 
9827 

20'9S52 
21  '9845 
22-9838 
23  '983  ( 
24'9824 

'7329 
"7678 
"8027 
"8376 
•8725 

7390 
7742 
8094 
8446 
8798 

745  / 
7806 
8/6/ 
85/5 
8870 

75/2 
7870 
8227 
8585 
8943 

7573 
7934 
8294 
8655 
90/6 

7634 
7998 
836  / 
8725 
9088 

7695 
8062 
8428 
8794 
9(61 

7756 
8126 
8495 
8864 
9234 

78/7 
8/90 
8562 
8934 
9306 

7878 
8253 
8629 
9004 
9379 

21 

22 
23 
24 
25 

26 

27 
28 
29 
30 

9842 
9836 
9829 
9823 
98/7 

9839 
9833 
9827 
9820 
98/4 

9836 
9830 
9824 
98/7 
98M 

9834 
9827 
9821 
98/4 
9808 

983  / 
9824 
98/8 
981  / 

9805 

9828 
9822 
98/5 
9808 
9802 

9825 
98/9 
98/2 
9805 
9799 

9823 
98/6 
9809 
9802 
9795 

9820 

98/3 
9806 
9799 
9792 

25-98(7 
26-98/0 
27'9803 
28'9796 
29-9789 

'9074 
'9423 
'9772 
CO/2/ 

/  '0470 

9149 
950) 
9853 
0205 
0557 

9225 
9580 
993*5 
0289 
0644 

930  / 
9658 
»0/6 
0374 
073) 

9376 

9737 
0097 
0458 
08(9 

9452 
98/5 
0(79 
0542 
0906 

9527 
9894 
0260 
0627 
0993 

9603 
9972 
0342 
07/( 
1080 

9679 
»05( 
0423 
0795 

O6S 

9754 
0/29 

0504 
0880 
(255 

26 
27 
28 
29 
30 

3( 
32 
33 
34 
35 

98)  / 
9805 
9799 
9793 
9787 

9808 
9802 
9796 
9789 
9783 

9S05 
9799 
9792 
9786 
9780 

9802 
9795 
9789 
9782 
9776 

9798 
9792 
9785 
9779 
9772 

9795 
9788 
9782 
9775 
9769 

9792 
9785 
9778 
9772 
9765 

9788 
9782 
9775 
9768 
976) 

9785 
9778 
977  / 
9764 
9757 

30-9782 
31-9775 
32-9768 
33-976) 
34-9754 

/'OS/9 
C//68 
/'/5/7 
C/866 
C22/5 

0909 
)26) 
(6)3 
(965 
23/7 

0999 
(354 
(709 
2064 
24(6 

(089 
(447 
(805 
2)62 
2520 

079 
(540 
(901 
226) 
2622 

(269 
)633 
(996 
2360 
2724 

(360 
(726 
2092 
2459 
2825 

(450 
/8/9 
2/88 
2558 
2927 

/540 
(9/2 
2284 
2657 
3029 

/630 
2005 
2380 
2755 
3131 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 

37 
38 
39 
40 

978/ 
9775 
9769 
9762 
9756 

9777 
977/ 
9765 
9758 
9752 

9773 
9767 
976  / 
9754 
9748 

9770 
9763 
9757 
9750 
9744 

9766 
9759 
9753 
9746 
9740 

9762 
9755 
9749 
9742 
9736 

9758 
9752 
9745 
9738 
973( 

9754 
9748 
974/ 
9734 
9727 

9750 
9744 
9737 
9730 
9723 

35  '9747 
36-9740 
37-9732 
38-9725 
39'97/S 

/  '2564 
C29/3 
(  '3262 
C36/( 
C3960 

2668 
3020 
3372 

3724 
4076 

2773 
3/28 
3483 
3838 
4/92 

2878 
3235 
3593 
395( 

4309 

2982 
3343 
3704 
4064 
4425 

3087 
345  ( 
38)4 
4(78 
454  ( 

3)92 
3558 
3925 
429) 
4657 

3296 
3666 
4035 
4404 
4774 

340  / 

3773 
4(46 
45/8 
4890 

3506 
388) 
4256 
463) 
5006 

41 

42 
43 
44 
45 
~46~ 
47 
48 
49 
50 

9750 
9744 
9738 
9732 
9726 

9746 
9740 
9734 
9727 
972  / 

9742 
9736 
9729 
9723 
9717 

9738 
973  / 
9725 
97/8 
97/2 

9733 
9727 
9720 
97/4 
9707 

9729 
9722 
97/6 
9709 
9703 

9725 
97/8 
9711 

9704 

9698 

9720 
97/3 
9707 
9700 
9693 

97/6 
9709 
9702 
9695 
9688 

40-9711 
4(  '9704 
42-9697 
43-9690 
44-9683 

(  '4309 
(  -4658 
(  '5007 
(  '5356 
/  '5705 

4428 
4780 
5/32 
5484 
5836 

4547 
4902 
5257 
56/2 
5966 

46^6 
5024 
5382 
5740 
6097 

4786 
5)46 
5507 
5867 
6228 

4905 
5268 
5632 
5995 
6359 

5024 
5390 
5757 
6(23 
6490 

5/43 
55/2 
5882 
625  / 
6620 

5262 
5635 
6007 
6379 
675  / 

538  ( 
5757 
6)32 
6507 
6882 

4) 
42 
43 
44 
45 
46 
47 
48 
49 
50 

9720 
97/4 
9708 
970  / 
9695 

97/5 
9709 
9703 
9696 
9690 

97/0 
9704 
9698 
969  / 
9685 

9706 
9699 
9693 
9686 
9680 

970  / 

9694 
9688 
9681 
9675 

9696 
9689 
9683 
9676 
9670 

969  / 

9684 
9678 
967  / 
9664 

9686 
9679 
9672 
9666 
9659 

968/ 
9674 
9667 
9660 
9653 

45-9676 
46-9669 
47-9662 
48  '9655 
49-9648 

/  '6054 
/  '6403 
(  '6752 
C7/0/ 
/  7450 

6/87 
6539 
689  / 
7243 
7595 

632  / 

6676 
703) 
7386 
7740 

6455 
68(3 
7)70 
7528 
7886 

6589 
6949 
73(0 
767) 
803) 

6722 

7086 
7449 
78(3 
8(77 

6856 
7223 
7589 
7955 
8322 

6990 
7359 
7729 
8098 
8467 

7(24 
7496 
7868 
8240 
86(3 

7257 
7632 
8008 
8383 
8758 

51 

52 
53 
54 
55 

9689 
9683 
9677 
967/ 
9665 

9684 
9678 
9672 
9666 
9659 

9679 
9673 
9666 
9660 
9654 

9674 
9667 
966  / 
9654 
9648 

9668 
9662 
9655 
9649 
9642 

9663 
9656 
9650 
9643 
9636 

9657 
965/ 
9644 
9637 
963  / 

9652 
9645 
9638 
9632 
9625 

9647 
9640 
9633 
9626 
96/9 

50-964) 
5  C963  4 
52-9627 
53-9620 
54'96/S 

/  7799 
C8(48 
(  '8497 
/  '8846 
C9/95 

7947 
8299 
865  / 
9003 
9355 

8095 
8450 
8805 
9)60 
95(4 

8244 
860) 
8959 
93(7 
9674 

8392 
8752 
9/(3 
9474 
9834 

8540 
8904 
9267 
963) 
9994 

8688 
9055 
942) 
9788 
»)54 

8837 
9206 
9575 
9945 
03/4 

8985 
9357 
9729 

»/02 
0474 

9/33 

9508 
9883 
0259 
0634 

51 
52 
53 
54 
55 

56 
57 
58 
59 

60 

9659 
9653 
9647 
964  / 
9634 

9653 
9647 
964  / 
9635 
9628 

9647 
964/ 
9635 
9629 
9622 

9642 
9635 
9629 
9622 
96/6 

9636 
9629 
9623 
96/6 
96/0 

9630 
9623 
96/7 
96/0 
9603 

9624 
96/7 
96/0 
9604 

9597 

96/8 
96/1 
9604 
9597 
959  / 

96/2 
9605 
9598 
959  / 

9584 

55-9606 
56-9599 
57-9592 
58-9585 
59-9578 

1  '9544 
/  '9893 
2  '0242 
2'059/ 
2'0940 

9707 
»058 
04/0 
0762 
/f  14 

9869 
0224 
0579 
0934 
(289 

*032 
0390 
0748 
()05 
(463 

0(95 
0556 
09/6 
(277 
(637 

0358 
072  ( 
(085 
(448 
(8)2 

0520 
0887 
)253 
(620 
(986 

0683 
(053 
(422 
1791 
2161 

0846 
(2)8 
(59) 
)963 
2335 

(009 
(384 
(759 
2(34 

2509 

56 
57 
58 
59 
60 

61 
62 
63 

64 
65 

9628 
9622 
96/6 
96/0 
9604 

9622 
96/6 
96/0 
9604 
9597 

96/6 
96/0 
9603 
9597 
959  / 

96/0 
9603 
9597 
9590 
9584 

9603 
9597 
9590 
9584 
9577 

9597 
9590 
9584 
9577 
9570 

9590 
9584 
9577 
9570 
9563 
9557 
9550 
9543 
9537 
9530 

9584 
9577 
9570 
9563 
9557 

9577 
9570 
9563 
9556 
9549 

60-9571 
61-9564 
62-9556 
63-9549 
64  '9542 

2'/289 
2-/63S 
2'/987 
2-2336 
2-2685 

(466 
/8/8 
2(70 
2522 
2874 

)643 
(998 
2353 
2708 
3063 

(82/ 
2/78 
2536 
2894 
3252 

1998 
2359 
2719 
3080 
3440 

2(75 
2539 
2902 
3266 
3629 

2353 
27(9 

3086 
3452 
38)8 

2530 
2899 
3269 
3638 
4007 

2707 
3080 
3452 
3824 
4196 

2885 
3260 
3635 
4010 
4385 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

9598 
9592 
9586 
9580 
9574 

959  / 
9585 
9579 
9573 

9566 

9584 
9578 
9572 
9566 
9559 

9578 
957) 
9565 
9558 
9552 

957  / 
9564 
9558 
955  / 
9545 

9564 
9557 
9551 
9544 
9537 

9550 
9543 
9536 
9529 
9522 

9543 
9536 
9529 
9522 
95/5 

65  '9535 
66'9528 
67'952I 
68-95(4 
69-9507 

2'3034 
2-3383 
2'3732 
2'408( 
2'4430 

3226 
3577 
3929 
4281 
4633 

34(7 
3772 
4(27 
4482 
4837 

3609 
3967 
4325 
4682 

5040 

380  / 
4/62 
4522 
4883 
5244 

3993 

4357 
4720 
5084 
5447 

4(85 
455  ( 
49(8 
5284 
565  ( 

4377 
4746 
5(15 
5485 
5854 

4569 
494) 
53(3 
5685 
6058 

4760 
5136 
55O 
5886 
626) 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

9567 
956  / 
9555 
9549 
9543 

9560 
9554 
9548 
9542 
9535 

9553 
9547 
9540 
9534 
9528 

9546 
9539 
9533 
9526 
9520 

9538 
9532 
9525 
95/9 
95/2 
9506 
9499 
9493 
9486 
9480 

953  / 
9524 
95/7 
95)  / 
9504 
9498 
949  / 
9484 
9478 
947/ 

9523 
95/6 
95/0 
9503 
9496 
9490 
9483 
9476 
9469 
9463 

95/6 
9509 
9502 
9495 
9488 

9508 
950  / 
9494 
9487 
9480 

70-9500 
7  /  '9493 
72-9486 
73-9479 
74-9472 
75-9465 
76-9458 
77-945 
78  '9444 
79-9437 

2'4779 
2-5)28 
2-5477 
2-5826 
2-6)75 

4985 
5337 
5689 
604) 
6393 

5)91 
5546 
590) 
6256 
66(( 

5398 
5756 
6//3 
647) 
6829 

5604 
5965 
6325 
6686 
7047 

58)) 
6/74 
6538 
690  / 
7265 

60(7 
6383 
6750 
7//6 
7483 

6223 
6593 
6962 
733  ( 
770  ( 

6430 
6802 
7/74 
7547 
79)9 

6636 
700 
7387 
7762 
8/37 

71 
72 
73 

74 
75 

76 
77 
78 
79 
80 

9537 
9531 
9525 
95/9 
95/3 

9529 
9523 
95/7 
95  // 

9504 

9522 
95/5 
9509 
9503 
9496 

95/4 
9507 
950  / 
9494 
9488 

948) 
9475 
9468 
946  / 
9454 

9473 
9466 
9459 
9452 
9446 

2'6524 
2  '6873 
2-7222 
2757) 
2'7920 

6745 
7096 
7448 
7SOO 
S  52 

6965 
7320 
7675 
8030 
8385 

7/86 

7544 
7902 
8260 
86/7 

7407 
7768 
8/29 
8489 
8850 

7628 
7992 
8355 
87/9 
9082 

7849 
8216 
8582 
8949 
93/5 

8070 
8439 
8809 
9/78 
9548 

829) 
8663 
9036 
9408 
9780 

85/2 
8887 
9262 
9637 
«OI3 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

9507 
9500 
9494 
9488 
9482 

9498 
9492 
9486 
9480 
9474 

9490 
9484 
9477 
947  / 
9465 

9482 
9475 
9469 
9462 
9456 

9473 
9467 
9460 
9454 
9447 

9465 
9458 
945  / 
9445 
9438 

9456 
9449 
9443 
9436 
9429 

9447 
944  / 
9434 
9427 
9420 

9439 
9432 
9425 
94/8 
94// 

SO'9430 
8  /  '9423 
82-94/6 
83-9409 
84  9402 

2'8269 
2'86)8 
2'8967 
2'93(6 
2-9665 

8504 
8856 
9208 
9560 
99)2 

8740 
9094 
9449 
9804 
»/59 
05(4 
0868 
/223 
(578 
(933 

8975 
9333 
9690 
»048 
0406 
0764 
1121 
/479 
/S37 
2/94 

92(0 
957) 
9932 
0292 
0653 

9446 
9809 
f/73 
0537 
0900 

968/ 
*048 
04/4 
078  / 

//47 

99/7 
0286 
0656 
1025 
(394 

#)52 
0525 
0897 
1269 

)64) 

0388 
0763 
038 
(5)3 

1888 

8( 
82 
83 
84 
85 

86 
87 
88 
89 
90 

9476 
9470 
9464 
9458 
9452 

9467 
946/ 
9455 
9449 
9443 

9459 
9452 
9446 
9440 
9433 

9450 
9443 
9437 
9430 
9424 

9441 
9434 
9428 
942  / 
94/5 

9432 
9425 
94/8 
94/2 
9405 

9422 
94/6 
9409 
9402 
9396 

94/3 
9406 
9400 
9393 
9386 

9404 
9397 
9390 
9383 
9376 

85  9395 
86-9388 
87-9380 
88-9373 
89-9366 

3'00)4 
S'0363 
3-07)2 
3-/060 
3-14)0 

0264 
06(5 
0967 
/3/9 
(67) 

(0/4 
(374 
(735 
2095 
2456 

/264 
/627 
/99/ 
2354 
27/8 

/5/4 
(880 
2246 
26/3 
2979 

(764 
2)33 
2502 
2872 
3241 

20/4 
2386 
2758 
3)30 
3503 

2264 
2639 
30)4 
3389 
3764 

86 

87 
88 
89 
90 

9 
92 
93 
94 
95 

9446 
9440 
9433 
9427 
942  ( 

9436 
9430 
9424 
94/8 
94/2 

9427 
942/ 
94/4 
9408 
9402 

94/8 
94  // 
9405 
9398 
9392 

9408 
9402 
9395 
9389 
9382 

9398 
9392 
9385 
9379 
9372 

9389 
93«2 
9375 
9369 
9362 

9379 
9372 
9365 
9359 
9352 

9369 
9362 
9355 
9348 
9342 

90-9359 
9  /  '9352 
92-9345 
93-9338 

94-933 

3'/759 
3'2/OS 
3  '2457 
3'2806 
3-3/55 

2023 
2375 
2727 
3079 
3431 

2288 
2642 
2997 
3352 
3707 

2552 
29/0 
3268 
3625 
3983 

28/7 
3/77 
3538 
3899 
4259 

!  3081 
3445 
:3808 
4(72 
4535 

3346 
37.^-2 

4079 
4445 
4812 

3610 
3980 
4349 
47)8 
5088 

3875 
4247 
46(9 
4992 
5364 

4/39 
45/5 
4890 
5265 
5640 

91 
92 
93 

94 
95 
96 
97 
98 
99 
100 

96 

97 
98 
99 
100 

87 

94/5 
9409 
9403 
9397 
939  / 

9405 
9399 
9393 
9387 
938  / 

9396 
9389 
9383 
9377 
9370 

9386 
9379 
9373 
9366 
9360 

9376 
9369 
9363 
9356 
9350 

9365 
9359 
9352 
9346 
9339 

9355 
9349 
9342 
9335 
9328 

9345 
93.38 
933  / 
9325 
93/8 

9335 

9328 
932  / 
93/4 
9307 

95  '9324 
96'93/ 
97-93/0 
98'9303 
99/9296 

3'3504 
3  '3853 
3'4202 
3'455/ 
S'4900 

3783 
4/34 
4486 
4838 
5/90 

4062 
44/6 
477( 
5/26 
548) 

434  ( 
4698 
5056 
54(4 
5772 

4620 

4980 
534  / 
5702 
6062 

4899 
5262 
5626 
5989 
6353 

5/78 
5544 
59/( 

6277 
6644 

5457 
5826 
6(96 
6565 
6934 

5736 
6108 
648) 
6853 
7225 

60(5 

6390 
6765 
7(4( 
7516 

CO' 

it'.)'  |  58'   57'   5(>'  |  55' 

54'  |  53'  |  52'  |   51' 

60'    59'  |  5S'  |  57'  |  56'   55'  |  54'   53'   52' 

5V 

SINE. 

COSINK.            87° 
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TRAVERSE  TABLES. 


2° 
/ 

2 
3 

4 
5 
6 

7 
8 
9 

10 

COSINE. 

SINE. 

2° 

/ 

2 
3 
4 
5 

10'   11'  |  1-2'   i:V 

14'   15'  |  Hi'   17'   18'    1!)' 

10'    11'   1-2'   l.T   14'  !  15'   Hi'   17'  :  IN'   1!)' 

9993 
9986 
9979 
997( 

9964 

9993 
9985 
9978 
997/ 
9964 

999S 
9985 
9978 
997  ( 
9963 

9993 
9985 
9978 
9970 
9963 

9992 
9985 
9977 
9970 
9962 
9954 
9947 
9939 
9932 
9924 

9992 
9985 
9977 
9969 
996  / 
9954 
9946 
9938 
9931 
9923 

9992 
9984 
9977 
9969 
996  / 
9953 
9945 
9937 
9930 
9922 

9992 
9984 
9976 
9968 
9960 
9952 
9944 
9936 
9929 
992  / 

9992 
9984 
9976 
9968 
9960 
9952 
9944 
9936 
9927 
99/9 

'9992 
/  "9984 
2  '99  75 
3  '9967 
4-9959 

•0378 
•0756 
•//34 
•/5/2 
•/890 

03S/ 
0762 
/(43 
(524 
(905 

0384 
0768 
1152 
1536 

1919 

0387 
0774 
/(60 
(547 

(934 

0390 
0779 
1169 
/559 
/948 

0393 
0785 
//78 
(570 
/963 

0396 
079  / 
//87 
/582 
/978 

0398 

0797 
//95 
(594 
(992 

0401 
0803 
/204 
/605 
2007 

0404 
0808 
/2/3 
(6/7 

202/ 

9957 
9950 
9943 
9936 

9929 

9956 
9949 
9942 
9935 
9927 

9956 
9948 
994  / 
9934 
9926 

9955 
9948 
9940 
9933 
9925 

5'995/ 
6-9943 
7-9935 
S'9926 
9'99/S 

'2268 

•2646 
'3025 
•3403 
•378  / 

2286 
2667 
3048 
3429 
38/0 

2303 
2687 
3071 
3455 
3839 

232/ 
2707 
3094 
348/ 
3868 

2338 
2728 
3118 

3507 
3897 

2356 
2748 
3/4f 
3533 
3926 

2373 
2769 
3/64 
3560 
3955 

2390 
2789 
3/87 
3586 

3984 

2408 
2809 
32// 
36/2 
40/3 

2425 
2830 
3234 
3638 
4042 

6 
7 
8 
9 

10 

II 
12 
13 
14 
IS 

992  / 
99/4 
9907 
9900 
9893 

9920 
99/3 
9906 
9898 
989  / 

99/9 
99/2 
990,4 
989*7 
9889 

99/8 
99/0 
9903 
9895 
9888 

99/6 
9909 
990/ 
9894 
9886 

99/5 
9907 
9900 
9892 
9884 

99/4 
9906 
9898 
9890 
9883 

99/3 
9905 
9897 
9889 
9881 

99// 
9903 
9895 
9887 
9879 

10-9910 
1  1  "9902 
12  '9  894 
/  3  '9886 
/  4  '9877 

•4/59 
'4537 
•49/5 
•5293 
•567/ 

4/9/ 
4572 
4953 
5334 

57/5 

4223 
4607 
4990 
5374 
5758 

4255 

464/ 
5028 
54/5 
5802 

4287 
4676 
5066 
5456 
5845 

43/9 
47// 
5/04 
5496 
5889 

435  / 
4746 
5/42 
5537 
5933 

4383 
478  / 
5/79 
5578 
5976 

44/4 
48/6 
52/7 
56/8 
6020 

4446 
4851 
5255 
5659 
6063 

II 
12 
13 
14 
15 

16 
17 
18 
19 

20 

9886 
9878 
987/ 
9864 
9857 

9884 
9877 
9869 
9862 
9855 

9882 
9875 
9867 
9860 
9853 

9880 
9873 
9865 
9858 
9850 

9878 
987/ 
9863 
9856 

9848 

9877 
9869 
986  / 
9854 

9846 

9875 
9867 
9859 
985  / 

9844 

9873 
9865 
9857 
9849 

984  / 

987/ 
9863 
9855 
9847 
9839 

(5-9869 
/6'986/ 
I7'9853 
18-9845 
19-9837 

•6049 
'6427 
'6805 
V/83 
'756  / 

6096 

6477 
6857 
7238 
7619 

6/42 
6526 
69/0 
7294 
7678 

6/89 
6575 
6962 
7349 
7736 

6235 
6625 
70/4 

7404 
7794 

6282 
6674 
7067 
7459 
7852 

6328 
6724 
7//9 
75/5 
79/0 

6375 
6773 
7/7/ 
7570 
7968 

642/ 
6822 
7224 
7625 
8026 

6468 
6872 
7276 
7680 
8084 

16 

17 
18 
19 

20 

21 
22 
23 
24 
25 

9850 
9843 
9836 
9828 
9931 

9848 
9840 
9833 
9826 
98/9 

9845 
9838 
9830 
9823 
98/6 

9843 
9835 
9828 
9820 
98/3 

9840 
9833 
9825 
98/8 
98/0 

9838 
9830 
9823 
98/5 
9807 

9836 
9828 
9820 
98/2 
9804 

9833 
9825 
98/7 
9809 
9802 

983  / 
9823 
98/5 
9807 
9799 

20-9828 
21  '9820 
22-98/2 
23-9804 

24-9796 

"7939 
•8317 
'8695 
'9074 
'9452 

8000 
838  / 
8762 
9/43 
9524 

806  / 
8445 
8829 
92/3 
9597 

8/22 
8509 
8896 
9283 
9670 

8/84 
8573 
8963 
9353 

9742 

8245 
8637 
9030 
9422 
98/5 

8306 
8701 
9097 
9492 
9888 

8367 
8765 
9/63 
9562 
9960 

8428 
8829 
9230 
9632 
#033 

8489 
8893 
9297 
970  / 
0/06 

21 
22 
23 
24 
25 
26" 
27 
28 
29 
30 

26 
27 
28 
29 

30 

98/4 

9807 
9800 
9793 
9786 

98// 
9804 
9797 
9789 
9782 

9808 
980/ 
9794 
9786 
9779 

9805 
9798 
9790 
9783 
9776 

9803 

9795 
9787 
9780 
9772 

9800 
9792 
9784 
9776 
9769 

9797 
9789 
978/ 
9773 
9765 

9794 
9786 
9778 
9770 
9762 

979  / 
9782 
9774 
9766 
9758 

25'978S 
26-9779 
27-9771 
28-9763 
29-9755 

•9830 
/  '0208 
/  '0586 
/  '0964 
C/342 

9905 
0286 
0667 
1048 
(429 

998/ 
0365 
0749 
1132 
1516 

#056 
0443 
0830 
/2/7 
/604 

0/32 
0522 
09// 
/30/ 
/69/ 

0208 
0600 
0993 
/385 
(778 

0283 
0679 
/074 
(470 
(865 

0359 
0757 
//56 
(554 
(952 

0434 
0836 
(237 
(638 

2040 

05/0 
09/4 
/3/8 
/722 
2/27 

31 
32 
33 
34 
35 

9778 
977/ 
9764 
9757 
9750 

9775 
9768 
9760 
9753 
9746 

977/ 
9764 
9757 
9749 
9742 

9768 
976  / 
9753 
9746 
9738 

9765 
9757 
9749 
9742 
9734 

9761 
9753 
9746 
9738 
9730 

9757 
9750 
9742 
9734 
9726 

9754 
9746 
9738 
9730 
9722 

9750 
9742 
9734 
9726 
97/8 

30-9747 
Sl'9738 
32-9730 
33-9722 
34-97/4 

T/720 
/  '2098 
/  "2476 
/  '2854 
/  '3232 

/S/0 
2/9/ 
2572 
2953 
3334 

1900 
22,84 
2668 
3052 
3436 

/990 
2377 
2764 
3/5/ 
3537 

2080 
2470 
2860 
3250 
3639 

2/7( 
2563 
2956 
3348 
374  / 

226  / 
2656 
3052 
3447 
3843 

235  / 
2749 
3/48 
3546 
3944 

244  / 
:842 
3243 
3645 
4046 

253  / 
2935 
3339 
3744 
4/48 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

9743 
9735 
9728 
972/ 
97/4 

9739 
9731 
9724 
97/7 
97/0 

9735 
9727 
9720 
97/3 
9705 

973  / 
9723 
97/6 
9708 
970/ 

9727 
97/9 
97// 
9704 
9696 

9722 
97/5 
9707 
9699 
9692 

97/8 
97// 
9703 
9695 
9687 

97/4 
9706 
9698 
9690 
9682 

97/0 
9702 
9694 
9686 
9678 

35-9706 
36-9698 
37-9689 
38  '968  / 
39-9673 

C36/0 
/  '3988 
/  "4366 
1  '4745 
C5/23 

37/5 

4096 
4477 
4858 
5239 

3820 
4203 
4587 
497  / 
5355 

3924 
43// 
4698 
5085 
547  / 

was 

4419 
4808 
5198 
5588 

4134 
4526 
49/9 
53// 
5704 

4238 
4634 
5029 
5425 
5820 

4343 
474  / 
5/40 
5538 
5936 

4447 
4849 
5250 
565  / 
6053 

4552 
4956 
536/ 
5765 
6/69 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 

9707 
9700 
9693 
9685 
9678 

9702 
9695 
9688 
968/ 
9673 
9666 
9659 
9652 
9644 
9637 

9698 
9690 
9683 
9676 
9668 

9693 
9686 
9678 
967/ 

9663 

9689 
968  / 
9673 
9666 
9658 

9684 
9676 
9668 
966  / 
9653 

9679 
9671 
9664 
9656 
9648 

9674 
9667 
9659 
965  / 
9643 

9670 
9662 
9654 
9646 
9637 

40-9665 
4/  '9657 
42-9649 
43'9640 
44-9632 

C550/ 
/  '5879 
/  "6257 
/  '6635 
(70/3 

5620 
600/ 
6382 
6763 
7/44 

5739 
6/23 
6507 
689  / 
7275 

5858 
6245 
6632 
70/9 

7405 

5977 
6367 
6757 
7/46 
7536 

6097 
6489 
6882 
7274 
7667 

62/6 
66// 
7007 
7402 
7798 
~8/93 
8589 
8984 
9380 
9775 

6335 
6733 
7/32 
7530 
7928 
8327 
8725 
9/24 
9522 
992  / 

6454 
6855 
7257 
7658 
8059 

6573 
6977 
7382 

7786 
8/90 

41 

42 
43 
44 
45 

46 
47 
48 
49 
50 

967  / 
9664 
9657 
9650 
9643 

966/ 
9654 
9646 
9639 
963  / 

9656 
9648 
964  / 
9633 
9626 

9651 

9643 
9635 
9628 
9620 

9645 
9638 
9630 
9622 
96/5 

9640 
9632 
9624 
96/7 
9609 

9635 
9627 
96/9 
96// 

9603 

9629 
962  / 
96/3 
9605 
9597 

45-9624 
46-96/6 
47-9608 
48-9600 
49  '959  / 

(739( 
/  7769 
C8/47 
/  '8525 
/  '8903 

7525 
7906 
8287 
8668 
9049 

7658 

8042 
8426 
88/0 
9/94 

7792 
8/79 
8566 
8952 
9339 

7926 
83/6 
8705 
9095 
9485 

8060 
8452 
8845 
9237 
9630 

846  / 
8862 
9263 
9665 
#066 

8594 
8999 
9403 
9807 
02/1 

46 
47 
48 
49 

*b 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

9635 
9628 
962  / 
9614 
9607 

9630 
9622 
96/5 
9608 
960  / 
9593 
9586 
9579 
9572 
9564 

9624 
96/7 
9609 
9602 
9595 

96/8 
96// 
9603 
9596 

9588 

96/3 
9605 
9597 
9590 
9582 

9607 
9599 
959  / 
9584 
9576 

960/ 
9593 
9585 
9578 

9570 

9595 
9587 
9579 
957/ 
9563 

9589 
958  / 
9573 
9565 
9557 

50-9583 
51  '9575 
52-9567 
53-9559 

54-9550 

/  '928  / 
/  '9659 
2'0037 
2-04/6 
2-0794 

9430 
98/0 
0/9/ 
0572 
0953 

9578 
9962 
0346 
0729 
1113 

9726 
#//3 
0500 
0886 
/273 

9874 
0264 
0654 
(043 
/433 

#022 
04/5 
0808 
(200 
(593 

0/7/ 
0566 
0962 
(357 
/753 

03/9 
07/7 
(1/6 
/5/4 
(9/3 

0467 
0869 
/270 
/67/ 
2072 

06/5 
/020 
(424- 
(828 
2232 

51 
52 
53 
*/ 
55 
56 
57 
58 
59 
60 

9600 
9593 
9585 
9578 
957/ 

9587 
9580 
9572 
9565 
9558 

9581 
9573 
9566 
9559 
955  / 

9575 
9567 
9559 
9552 

9544 

9568 
956  / 
9553 
9545 
9537 

9562 
9554 
9546 
9538 
953  / 

9555 
9547 
9539 
9532 
9524 

S549 
954  / 
9533 
9525 

95/7 

55-9542 
56-9534 
57-9526 
58  '95/8 
59-95/0 

•  2'//72 
2-/550 
2-/92S 
2-2306 
2  '2684 

(334 
(7/5 
2096 
2477 
2858 

1497 
1881 
2265 
2649 
3033 

/660 

2047 
2434 
2820 
3207 

(823 
22/2 
2602 
2992 
3382 

/985 
2378 
277/ 
3/63 
3556 

2/48 
2544 
2939 
3335 

3730 

23// 
2709 
3/08 
3506 
3905 

2474 
2875 
3276 
3678 
4079 

2637 
304  / 
3445 
3849 
4253 

61 
62 
63 
64 
65 

9564 
9557 
9550 
9542 
9535 

9557 
9550 
9543 
9535 
9528 

9550 
9543 
9536 
9528 
952  / 

9544 
9536 
9529 
952  / 
95/4 

9537 
9529 
952  / 
95/4 
9506 

9530 
9522 
95/4 
9507 
9499 

9523 
95/5 
9507 
9499 
949  ( 

95/6 
9508 
9500 
9492 
9484 

9509 
950  / 
9492 
9484 
9476 

60'950I 
61-9493 
62-9485 
63-9477 
64-9469 

2'3062 
2-3440 
2-38/8 
2'4/96 
2'4574 
2  "4952 
2'5330 
2'5708 
2'6086 
2'6465 

3239 
3620 
400/ 
4382 
4763 

3417 
3800 
4/84 
4568 
4952 

3594 
398) 
4367 
4754 
5/4/ 

377/ 
4/6/ 
455  / 
4940 
5330 

3948 
4341 
4734 
5/26 
55/9 

4/26 
452  / 
49/7 
53/2 

5708 

4303 
470  / 
5/00 
5498 
5897 

4480 
4882 
5283 
5684 
6086 

4658 
5062 
5466 
5870 
6275 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

9528 
9521 
95/4 
9507 
9500 

952/ 

95/4 
9506 
9499 
9492 

95/4 
9506 
9499 
949  / 
9484 

9506 
9499 
9491 
9484 
9476 

9499 
949  / 
9483 
9476 
9468 

9491 
9483 
9476 
9468 
9460 

9484 

9476 
9468 
9460 
9452 

9476 
9468 
9460 
9452 
9444 

9468 
9460 
9452 
9444 
9436 

65'946I 
66-9452 

67-9444 
68-9436 
69-9428 

5/44 
5525 
5906 
6287 
6668 

5336 
5720 
6/04 
6488 
687/ 

5528 
59/5 
630  / 
6688 
7075 

5720 
6/09 
6499 
6889 
7278 

59/( 
6304 
6697 
7089 
7482 

6/03 
6499 
6894 
7290 
7685 

6295 
6694 
7092 
7490 
7889 

6487 
6888 
7290 
769/ 

8092 

6679 
7083 
7487 
789  / 
8296 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

9492 
9485 
9478 
947/ 
9464 

9485 
9477 
9470 
9463 
9456 

9477 
9469 
9462 
9455 
9447 

9469 
946  / 
9454 
9446 
9439 

946  / 
9453 
9445 
9438 
9430 

9453 
9445 
9437 
9429 
9422 

9444 
9437 
9439 
9421 
94/3 

9436 
9428 
9420 
94/2 
9405 

9428 
9420 
94/2 
9404 
9396 

70  '9420 
7T94I2 
72-9403 
73-9395 
74-9387 

2  '6843 
2722/ 
2-7599 
2-7977 
2  '8355 

7049 
7430 
781  / 
8/92 
8573 

7255 
7639 
8023 
8407 
879  / 

7462 
7849 
8235 
8622 
9009 

7668 
8058 
8448 
8837 
9227 

7874 
8267 
8660 
9052 
9445 

808  / 
8476 
8872 
9267 
9663 

8287 
8686 
9084 
9482 
988/ 

8494 
8895 
9296 
9698 
#099 

8700 
9/04 
9508 
99/3 
03/7 

71 
72 
73 
74 
75 

76 

77 
78 
79 
80 

9457 
9450 
9442 
9435 

9428 

9448 

944  / 
9434 
9426 
94/9 

9440 
9432 
9425 
94/8 
94/0 

943  / 
9424 
94/6 
9409 
9401 

9423 

94/5 
9408 
9400 
9392 

94/4 
9406 
9399 
9391 
9383 

9405 
9398 
9390 
9382 

9374 

9397 
9389 
938/ 
9373 
9365 

9388 
9380 
9372 
9364 
9356 

75-9379 

76-9371 
77-9363 
78-9354 
79-9346 

2-8733 
2'9/// 
2'9489 
2-9867 
3-0245 

8954 
9335 
97/6 
#097 
0478 

9/75 
9559 
9942 
0326 
07/0 

9396 

9782 
#/69 
0556 
0943 

96/7 
#006 
0396 
0786 
//75 

9837 
0230 
0623 
/0/5 

(408 

#058 

0454 
0849 
(245 
(640 

0279 
0678 
(076 
/474 
(873 

0500 
090/ 
/303 
(704 
2/05 

0721 
//25 
/529 
/934 

2338 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 

942  / 
94/4 
9407 
9399 
9392 

94/2 
9405 
9397 
9390 
9383 

9403 
9396 
9388 
938  / 
9373 

9394 
9386 
9379 
937  / 
9364 

9385 
9377 
9370 
9362 
9354 

9375 
9368 
9360 
9352 
9345 

9366 
9358 
935  / 
9343 
9335 

9357 
9349 
934  / 
9333 
9325 

9347 
9339 
933  / 
9323 
93/5 

80  '9338 
8/  '9330 
82-9322 
83-93/5 
84-9305 

3-0623 
3-/00/ 
3'/379 
3'/757 
3-2/36 

0859 
/240 
/62I 
2002 
2383 

1094 
1478 
1862 
2246 
2630 

/330 
/7/6 
2/03 
2490 
2877 

/565 
(955 
2344 
2734 
3/24 

(800 
2/93 
2586 
2978 
337/ 

2036 
243  / 
2827 
3222 
36/8 

227/ 
2670 
3068 
3467 
3865 

2507 
2908 
3309 
37// 

41/2 

2742 
3/46 
355  / 
3955 
4359 

81 

82 
83 
84 
85 

86 

87 
88 
89 
90 

9385 
9378 
937/ 
9364 
9357 

9376 
9368 
9361 
9354 

9347 

9366 
9359 
935/ 
9344 
9337 

9356 

9349 
934  / 
9334 

9327 

9347 
9339 
9332 
9324 
93/6 

9337 
9329 
9322 
93/4 
9306 

9327 
93/9 
93// 
9304 
9296 

93/7 
9309 
930  / 
9293 

9285 

9307 
9299 
929  / 
9283 

9275 

85-9297 
86-9289 
87-9281 
88-9273 
89-9264 

3'25/4 
3  '2892 
3-3270 
3-3648 
3-4026 

2764 
3/44 
3525 
3906 
4287 

30/4 
3397 
378/ 
4/65 
4549 

3264 
3650 
4037 
4424 
48// 

35/4 
3903 
4293 
4683 
5072 

3763 
4/56 
4549 
494/ 
5334 

40/3 
4409 
4804 
5200 
5595 

4263 
4662 
5060 
5459 
5857 

45/3 
49/5 
53/6 
57/7 
6//9 

4763 
5/67 
5572 
5976 
6380 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

9349 
9342 
9335 
9328 
932  / 

9339 
9332 
9325 
93/8 
93/0 

9329 
9322 
93/4 
9307 
9300 

93/9 
93/2 
9304 
9297 
9289 

9309 
930  / 
9294 
9286 
9278 

9_'9S 
9291 
9283 
9275 
9268 

9288 
9280 
9272 
9265 
9257 

9277 
9270 
9262 
9254 
9246 

9267 
9259 
925  / 
9243 
9235 

90  '9256 
91-9248 
92-9240 
93-9232 
94-9224 

3  '4404 
3  '4782 
3'5/60 
3-5538 

3-59/6 

4668 
5049 
5430 
58// 
6/92 

4933 
53/7 
570  / 
6085 
6468 

5/97 
5584 
597/ 
6358 

6745 

5462 
5852 
624  / 
663  / 

7021 

5726 
6//9 
65/2 
6904 

7297 

599  / 
6386 
6782 
7/77 
7573 
7968 
8364 
8759 
9/55 
955  / 

6255 
6654 
7052 
745  / 
7849 
8247 
8646 
9044 
9443 
984  / 

6520 
692/ 
7323 
7724 
8/25 
8527 
8928 
9329 
9730 
#/32 

6784 
7/89 
7593 
7997 
840  / 
8806 
92/0 
96/4 
#018 
0422 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

96 
97 
98 
99 
fOO 

87 

93/4 
9307 
9299 
9292 
9285 

9303 
9296 
9289 
928  / 
9274 

9292 
9285 
9278 
9270 
9263 

9282 
9274 
9267 
9259 
9252 

927( 
9263 
9256 
9248 

9240 

9260 
9252 
9244 
9237 
9229 

9249 
924  / 
9233 
9225 

•<:'/'•: 

9238 
9230 
9222 
92/4 

1211  f, 

9227 
92/9 
92// 
9202 
9/94 

95-92/5 
96-9207 
97-9/99 
98'9I9I 
99-9183 

3'6294 
3-6672 
3'7050 
3'7428 
3'7807 

6573 
6954 
7335 
77/6 

R(,r,7 

6852 
7236 
7620 
8004 
8388 

7/3( 
75/8 
7905 
8292 

fifi-9 

74/0 
7800 
8/90 
8580 
8969 

7689 
8082 
8475 
8867 

9260 

5()' 

41*'  |  48' 

47' 

4<i'  |  45'  |  44'  |  4:i'  |  42' 

41' 

.')()'  |  4!)' 

4M'   47' 

•!<»'  |  45'  |  44'   43'  |  4-!' 

41' 

o 

SINE. 

COSINE.            87s 
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TRAVERSE  TABLES. 


2°            COSINE. 

SINE. 

2° 
/ 

2 
3 
4 
5 

20'  |  21' 

22'  |  23' 

24'   25'   26' 

27'  |  28' 

29' 

20'  J  21'  |  22'  |  23'  |  24'  1  25  '  |  26'  |  27'  |  28'   2!)' 

/ 

2 
3 
4 
5 

9992 
9983 
9975 
9967 
9959 

9992 
9983 
9975 
9966 
9958 

999  / 
9983 
9974 
9966 
9957 

999  / 
9983 
9974 
9965 
9957 

999  / 
9982 
9974 
9965 
9956 

999  / 
9982 
9973 
9964 
9956 

999  / 
9982 
9973 
9964 
9955 

999  / 
9982 
9973 
9963 
9954 

999  / 
998) 
9972 
9963 
9954 

•999  / 
/•998/ 
2-9972 
3-9962 
4-9953 

"0407 
•08/4 
•/22/ 
•(629 
•2036 

04/0 
0820 
(230 
/640 
2050 

04/3 
0826 
(239 
/652 
2065 

04/6 
0832 
(248 
/663 
2079 

04(9 
0838 
(256 
(675 
2094 

0422 
0843 
(265 
(687 
2/08 

0425 
0849 
/274 
/698 
2/23 

0427 
0855 
(282 
1710 
2137 

0430 
086/ 
/29( 
/722 
2/52 

0433 
0867 
(300 
/733 

2/66 

6 

7 
8 
9 
(0 

9950 
994; 
9934 
9925 
99/7 

9950 
994) 
9933 
9924 
99/6 

9949 
9940 
9932 
9923 
99/5 

9948 
9939 
993/ 
9922 
99/4 

9947 
9939 
9930 
992  / 
99/2 

9947 
9938 
9929 
9920 
99// 

9946 
9937 
9928 
99/9 
99/0 

9945 
9936 
9927 
99/8 
9909 

9944 
9935 
9926 
99/7 
9907 

5  '9944 
6-9934 
7  '9925 
S'99/5 
9'9906 

'2443 
•2850 
•3257 
•3664 
'4071 

2460 
2870 
3280 
3690 
4/00 

2478 
289( 
3304 
37/6 
4/29 

2495 
29// 
3327 
3743 
4/59 

25/3 
293  / 
3350 
3769 
4/88 

2530 
2952 
3373 
3795 
42/7 

2547 
2972 
3397 
3821 
4246 

2565 
2992 
3420 
3847 
4275 

2582 
30/3 
3443 
3873 
4304 

2600 
3033 
3466 
3900 
4333 

6 

7 
8 
9 
10 

// 
12 
13 
/4 
/5 

9909 
990  / 
9892 
9884 
9876 

9907 
9899 
989  / 
9882 
9874 

9906 
9898 
9889 
988/ 
9872 

9905 
9896 
9888 
9879 
9870 

9904 
9895 
9886 
9877 
9868 

9902 
9893 
9884 
9875 
9867 

990  / 
9892 
9883 
9874 
9865 

9899 
9890 
9881 
9872 
9863 

9898 
9889 
9880 
9870 
986  / 

/  0-9897 
//•9S87 
I2'9878 
13'9869 
/4'9859 

'4478 
•4886 
•5293 
•5700 
'6/07 

45/0 
4920 
5330 
574/ 
6/5J 

4542 
4955 
5368 
578  / 
6/94 

4574 
4990 
5406 
5822 
6238 

4606 
5025 
5444 
5863 
628  / 

4638 
5060 
5482 
5903 
6325 

4670 
5095 
55/9 
5944 
6369 

4702 
5/30 
5557 
5985 
64/2 

4734 
5/65 
5595 
6025 
6456 

4766 
5/99 
5633 
6066 
6499 

// 
12 
13 
14 
15 

(6 
17 
18 
19 
20 

9867 
9859 
9851 
9842 
9834 

9865 
9857 
9849 
9840 
9832 

9864 
9855 
9846 
9838 
9829 

9862 
9853 
9844 
9836 
9827 

9860 
985  / 
9842 
9833 
9825 

9858 
9849 
9840 
983  / 
9822 

9856 
9847 
9838 
9829 
9820 

9854 
9845 
9835 
9826 
98/7 

9852 
9842 
9833 
9824 
98/5 

/  5  '9850 
/6'9840 
I7'983I 
1  8  '9822 
19-9812 

•65/4 
'692  / 
7328 
7735 

•8/43 

656  / 
697/ 
738  / 
779  / 
820  / 

6607 
7020 
7433 
7846 
8259 

6654 
7069 
7485 
790  / 

83/7 

6700 
7//9 
7538 
7956 
8375 

6747 
7/68 
7590 
80/2 
8433 

6793 
72/8 
7642 
8067 
849  / 

6840 
7267 
7695 
8/22 
8550 

6886 
73/6 
7747 
8/77 
8608 

6933 

7366 
7799 
8232 
8666 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

9826 
98/8 
9809 
980/ 
9793 

9823 
98/5 
9807 
9798 
9790 

982  / 
98/2 
9804 
9795 

97S7 

98/8 
98/0 
980/ 
9792 
9784 

98/6 
9807 
9798 
9789 
978  / 

98/3 
9804 
9795 
9787 
9778 

98// 
9802 
9793 
9784 
9775 

9808 
9799 
9790 
97S/ 
977) 

9805 
9796 
9787 
9778 
9768 

20-9803 
21  '9  793 
22'9784 
23-9775 
24-9765 

•8550 
'8957 
'9364 
'977/ 
/•0/78 

86// 
902  / 
943  / 
9S4/ 
025  / 

8672 
9085 
9498 
99// 
0324 

8733 
9/49 
9565 
9980 
0396 

8794 
92/3 
9631 
*050 
0469 

8855 
9277 
9698 
0/20 
0542 

89/6 
934  / 
9765 
0/90 
06/4 

8977 
9404 
9832 
0259 
0687 

9038 
9468 
9899 
0329 
0760 

9099 
9532 
9966 
0399 
0832 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

9784 
9776 
9768 
9760 
975) 

978/ 
9773 
9765 
9756 

9748 

9778 
9770 
976) 
9753 
9744 

9775 
9766 
9758 
9749 
974) 

9772 
9763 
9754 
9746 
9737 

9769 
9760 
975  / 
9742 
9733 

9766 
9757 
9748 
9739 
9729 

9762 
9753 
9744 
9735 
9726 

9759 
9750 
974  / 
973  / 
9722 

25  '9  75  6 
26  '9746 
27-9737 
28-9728 
29'97/S 

•0585 
•0993 
•(400 
•/807 
'22/4 

066  / 
/07/ 
/48/ 
/89/ 
230  / 

0737 
//49 
/562 
(975 
2388 

08/2 
/22S 
(644 
2060 
2476 

0888 
/306 
(725 
2/44 
2563 

0963 
(385 
/807 
2228 
2650 

/039 
/463 
/8S8 
23/3 
2737 

///4 
(542 
/969 
2397 
2824 

//90 
/620 
205  / 
248  / 
29// 

/265 
(699 
2/32 
2565 
2999 

31 
32 
33 
34 
35 

9743 
9735 
9726 
97/8 
97/0 

9739 
973  / 
9722 
97/4 
9706 

9736 
9727 
97/9 
97/0 
970/ 

9732 
9723 
97/5 
9706 
9697 

9728 
97/9 
97// 
9702 
9693 

9724 
97/5 
9706 
9698 
9689 

9720 
97// 
9702 
9693 
9684 

97/7 
9707 
9698 
9689 
9680 

97/3 
9703 
9694 
9685 
9676 

30'9709 
3  /  '9699 
32-9690 
33-9681 
34  '967  / 

C262/ 
/  '3028 
/  '3435 
/  '3842 
1  '4250 

27// 
3/2/ 
353  / 
394  / 
435  / 

280  / 
32/4 
3627 
4040 
4453 

289  / 
3307 
3723 
4/39 
4555 

298  / 
3400 
38/9 
4238 
4656 

3072 
3493 
39/5 
4337 
4758 

3/62 
3586 
40/( 
4435 
4860 

3252 
3679 
4/07 
4534 
4962 

3342 
3772 
4203 
4633 
5063 

3432 
3865 
4299 
4732 
5/65 

31 
32 
33 

34 
35 

36 

37 
38 
39 
40 

9702 
9693 
9685 
9677 
9668 

9697 
9689 
9680 
9672 
9664 

9693 
9684 
9676 
9667 
9659 

9689 
9680 
967  / 
9663 

9654 

9684 
9675 
9667 
9658 
9649 

9680 
967/ 
9662 
9653 
9644 

9675 
9666 
9657 
9648 
9639 

967  / 
9662 
9653 
9644 
9634 

9666 
9657 
9648 
9639 
9629 

35-9662 
36-9653 
37-9643 
38-9634 
39  '9624 

/  "4657 
/  '5064 
/  '547  / 
/  '5878 
/  '6285 

476) 
5/77 
558  / 
599  / 
640  / 

4866 
5279 
5692 
6/05 
65/8 

497  / 
5386 
5802 
62/8 
6634 

5075 
5494 
59/3 
6332 
6750 

5/80 
5602 
6023 
6445 
6867 

5284 
5709 
6/34 
6558 
6983 

5389 
58/7 
6244 
6672 
7099 

5494 
5924 
6355 
6785 
72/5 

5598 
6032 
6465 
6898 
7332 

36 

37 
38 
39 
40 

4/ 
42 
43 

44 
45 

9660 
9652 
9643 
9635 
9627 

9655 
9647 
9638 
9630 
9622 

9650 
9642 
9633 
9625 
96/6 

9645 
9637 
9628 
96/9 
96// 

9640 
9632 
9623 
96/4 
9605 

9635 
9626 
96/8 
9609 
9600 

9630 
962  / 
96/2 
9603 
9594 

9625 
96/6 
9607 
9598 
9589 

9620 
96// 
9602 
9592 
9583 
9574 
9564 
9555 
9546 
9537 

40-96/5 
4/  '9606 
42  '9596 
43-9587 
44-9577 

/  '6692 
(7/00 
/  7507 
/79/4 
/  "832  / 

68/2 
7222 
7632 
8042 
8452 

693  / 
7344 
7757 
8/70 
8582 

7050 
7466 
7882 
8297 
87/3 

7/69 
7588 
8007 
8425 
8844 

7288 
77/0 
8/32 
8553 
8975 

7407 
7832 
8256 
S68/ 
9/06 

7526 
7954 
83S/ 
8809 
9236 

7646 
8076 
8506 
8937 
9367 

7765 
8/98 
8631 
9065 
9498 

4/ 
42 
43 
44 
45 

46 

47 
48 
49 
50 

96/9 
96/0 
9602 
9594 
9585 

96/3 
9605 
9596 
9588 
9580 

9608 
9599 
959  / 
9582 
9574 

9602 
9593 
9585 
9576 
9568 

9596 
9588 
9579 
9570 
956  / 

959  / 
9582 
9573. 
9564 
9555 

9585 
9576 
9567 
9558 
9549 

9580 
9570 
956  / 
9552 
9543 

45-9568 
46-9559 
47-9549 
'48  '9540 
49  '9530 

/  '8728 
/'9/35 
/  '9542 
/  -9949 
2'0357 

8862 
9272 
9682 
»092 
0502 

8995 
9408 
982) 
0234 
0647 

9/29 
9545 
996  / 
0377 
0793 

9263 
9682 

*/00 
05/9 
0938 

9396 
98/8 
0240 
066/ 
/083 

9530 
9955 
0379 
0804 
1228 

9664 
*09( 
05/9 
0946 
/374 

,9798 
0228 
0658 
(089 
(5/9 

9931 
0365 
0798 
723/ 

(664 

46 
47 
48 
49 
50 

51 
52 
53 

54 
55 

9577 
9569 
956  / 
9552 
9544 

957  / 
9563 
9554 
9546 
9537 

9565 
9556 
9548 
9539 
9531 

9559 
9550 
9542 
9533 
9524 

9553 
9544 
9535 
9526 
95/8 

9546 
9538 
9529 
9520 
951  / 

9540 
953  / 
9522 
95/3 
9504 

9534 
9525 
95/6 
9506 
9497 

9527 
95/8 
9509 
9500 
9490 

50'952( 
5T95I2 
52-9502 
53-9493 
54-9483 

2'0764 
2'//7/ 
2-/57S 
2'  (985 
2-2392 

0912 
(322 
(732 
2/42 
2552 

/060 
/473 
/886 
2299 
27/2 

/208 
/624 
2040 
2456 
2872 

(357 
(775 
2/94 
26/3 
3032 

(505 
(926 
2348 
2770 
3/9/ 

1653 
2078 
2502 
2927 
335  / 

1801 
2229 
2656 
3084 
35/( 

(949 
2380 
28/0 
324  / 
367( 

2098 
253  / 
2964 
3398 
383  / 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

9536 
9527 
95/9 
95)  / 
9503 

9529 
952  / 
95/2 
9504 
9495 

9522 
95/4 
9505 
9497 
9488 

95/6 
9507 
9498 
9490 
948) 

9509 
9500 
949  / 
9482 

9474 

9502 
9493 
9484 
9475 
9466 

9495 
9486 
9477 
9468 
9459 

9488 
9479 
9470 
946; 
9452 

948  / 
9472 
9463 
9453 
9444 

55-9474 
56-9465 
57  '9455 
58-9446 
59-9437 

2-0/99 
2  '3206 
2'36/4 
2'402/ 
V2'4428 

2962 
3372 
3782 
4/92 
4602 

3/25 
3538 
395  / 

4364 
4777 

3288 
3703 
4//9 
4535 
495  / 

3450 
3869 
4288 
4707 
5/25 

36/3 

4035 
4456 
4878 
5300 

3776 
4200 
4625 
5050 
5474 

3939 
4366 
4794 
522  / 
5649 

4/0/ 

4532 
4962 
5393 
5823 

4264 
4697 
5/3/ 
5564 
5997 

61 
62 
63 
64 
65 

9494 
9486 
9478 
9469 
946  / 

9487 
9479 
9470 
9462 
9453 

9480 
947  / 
9463 
9454 
9446 

9472 
9464 
9455 
9446 
9438 

9465 
9456 
9447 
9439 
9430 

9457 
9449 
9440 
943  / 
9422 

9450 
944) 
9432 
9423 
94/4 

9442 
9433 
9424 
94/5 
9406 

9435 
9426 
94/6 
9407 
9398 

60-9427 
6/-94/S 
62-9408 
63-9399 
64-9390 

2  '4  835 
25242 
2-5649 
2-6056 
2-6464 

50/2 
5422 
5832 
6242 
6652 

5/90 
5603 
60/5 
6428 
684/ 

5367 
5783 
6/99 
66/4 
7030 

5544 
5963 
6382 
6800 
72/9 

5721 
6/43 
6565 
6986 
7408 

5899 
6323 
6748 
7/72 
7597 

6076 
6503 
693) 
7358 
7786 

6253 
6684 
7114 
7544 
7975 

643  / 
6864 
7297 
7730 
8/64 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

9453 
9445 
9436 
9428 

9420 

9445 
9437 
9428 
9420 
94// 

9437 
9428 
9420 
94// 
9403 

9429 
9420 
94/2 
9403 
9395 

942  / 
94/2 
9404 
9395 
9386 

94/3 
9404 
9395 
9386 
9377 

9405 
9396 
9387 
9378 
9369 

9397 
9388 
9378 
9369 
9360 

9388 
9379 
9370 
936  / 
935  / 

65-9380 
66'937/ 
67  '936  / 
68  '9352 
69  '9343 

2'687/ 
27278 
27685 
2  '8092 
2  '8499 

7062 
7472 
7883 
8293 
8703 

7254 
7667 
8080 
8493 
8906 

7446 
7862 
8278 
8694 
9//0 

7638 
8057 
8475 
8894 
93/3 

7830 
825  / 
8673 
9095 
95/6 

8022 
8446 
887/ 
9295 
9720 

82/3 
864/ 
9068 
9496 
9923 

8405 
8836 
9266 
9696 
*/27 

8597 
9030 
9464 
9897 
0330 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

94// 
9403 
9395 
9386 
9378 
9370 
9362 
9353 
9345 
9337 

9403 
9394 
9386 
9378 
9369 
"936  T 
9352 
9344 
9336 
9327 

9394 
9386 
9377 
9369 
9360 

9386 
9377 
9369 
9360 
935  / 

9377 
9368 
9360 
935; 

9342 

9369 
9360 
935  / 
9342 
9333 

9360 
935/ 
9342 
9333 
9324 

9351 
9342 
9333 
9324 
93/4 

9342 
9333 
9324 
93/4 
9305 

70  '9333 
71  '9324 
72-93/4 
73  '9305 
74  '9296 

2-8906 
2-93/3 
2'972/ 
3'0/28 
3  '0535 

9//3 
9523 
9933 
0343 
0753 

93/9 
9732 
»/45 
0558 
097  / 

9525 
994  / 
0357 
0773 
//89 

9732 
»/5/ 
0569 
0988 
/407 

9938 
0360 
078  / 
(203 
/625 

»/44 
0569 
0994 
(4(8 
/843 

035  / 
0778 
/206 
/633 
206  / 

0557 
0988 
(4/8 
(848 
2279 

0763 
//97 
/630 
2063 
2497 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 
80 

9352 
9343 
9335 
9326 
93/8 

9343 
9334 
9325 
93/7 
9308 

9333 
9325 
93/6 
9307 
9298 

9324 
93/5 
9306 
9297 
9288 

93/5 
9306 
9297 
9288 
9279 

9305 
9296 
9287 
9278 
9269 

9296 
9287 
9277 
9268 
9259 

75  '9286 
76  '9277 
77-9268 
78-9258 
79  '9249 

3  '0942 
3'/349 
3'/756 
3'2/63 
3'2570 

//63 
/573 
/983 
2393 

2803 

(384 
(797 
22/0 
2623 
3036 

(605 
2020 
2436 
2852 
3268 

(826 
2244 
2663 
3082 
350  / 

2046 
2468 
2890 
33// 
3733 

2267 
2692 
3//6 
3541 
3966 

2488 
29/6 
3343 
377/ 
4/98 

2709 
3/39 
3570 
4000 
443) 

2930 
3363 
3796 
4230 
4663 

8/ 
82 
83 
84 
85 

9328 
9320 
93/2 
9304 
9295 

93/9 
93/0 
9302 
9294 
9285 

9309 
930/ 
9292 
9283 
9275 

9299 
929  / 
9282 
9273 
9265 

9289 
928  / 
9272 
9263 
9254 

9280 
927  / 
9262 
9253 
9244 

9270 
926  / 
9252 
9243 
9234 

9260 
9250 
924) 
9232 
9223 

9249 
9240 
923  / 
9222 
92/2 

80  '9239 
8/  '9230 
82  '922  / 
83-9211 
84-9202 

3  '2978 
3  '3385 
3-3792 
3  '4/99 
3  '4606 

32/3 
3623 
4033 
4443 
4853 

3448 
386  / 
4274 
4687 
5/00 
55/3 
5926 
6339 
6752 
7165 

3684 
4/00 
45/6 
493  / 
5347 
5763~ 
6/79 
6595 
70// 
7427 

39/9 
4338 
4757 
5/76 
5594 

4/55 
4576 
4998 
5420 
584  / 

4390 
48/5 
5239 
5664 
6088 

4625 
5053 
5480 
5908 
6335 

486) 
529  / 
5722 
6/52 
6582 

5096 
5530 
5963 
6396 
6829 

8/ 
82 
83 
84 
85 

86 
57 
88 
89 
90 

9287 
9279 
9270 
9262 
9254 

9277 
9268 
9260 
9252 
9243 

9266 
9258 
9249 
924  / 
9232 

9256 
9247 
9239 
9230 
9222 

9246 
9237 
9228 
92/9 
92// 

9235 
9226 
92/7 
9208 
9200 

9225 
92/6 
9207 
9/97 
9/88 

92/4 
9205 
9/96 
9/86 
9/77 

9203 
9/94 
9/85 
9/75 
9/66 

85-9/92 
86-9/83 
87-9/74 
88-9/64 
89-9/55 

3-50/3 
3  '5420 
3'5828 
3  "6235 
3  '66  12 

5263 
5673 
6083 
6493 
6903 

60/3 
6432 
685  / 
7269 
7688 

6263 
6685 
7/06 
7528 
7950 

65/3 
6938 
7362 
7787 
82// 

6763 
7/90 
76/8 
8045 
8473 

70/3 
7443 
7874 
8304 
8734 

7263 
7696 
8/29 
8563 
8996 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

9246 
9237 
9229 
922) 
92/2 

9235 
9226 
92/8 
9209 
9201 

9224 
92/5 
9207 
9/98 
9/90 

92/3 
9204 
9/96 
9/87 
9/78 

9202 
9/93 
9/84 
9/75 
9/67 

9/9/ 
9/82 
9/73 
9/64 
9/55 

9/79 
9/70 
9/61 
9/52 
9/43 

9/68 
9/59 
9/50 
9/4/ 
9/32 

9/57 
9/48 
9/38 
9/29 
9/20 

90-9/45 
9I'9I36 
92-9/27 
93'9II7 
94'9/OS 

37049 
3  7456 
37863 
3'8270 
3-8677 

73/3 
7723 
8/33 
8543 
8954 

7578 
799  / 
8404 
88/7 
9230 

7842 
8258 
8674 
9090 
9506 

8/07 
8526 
8944 
9363 
9782 

837/ 
8793 
92/5 
9636 
»058 

8636 
9060 
9485 
9909 
0334 

8900 
9328 
9755 
*/83 
06/0 

9/65 
9595 
*026 
0456 
0886 

9429 
9862 
0296 
0729 
//62 

91 
92 
93 
94 
)S 

96 
97 
98 
99 
100 

87 

9204 
9/96 
9/87 
9/79 
9/7/ 

9/93 
9/84 
9/76 
9/67 
9/59 

9/81 
9/73 
9/64 
9/56 
9/47 

9/70 
9/6/ 
9/52 
9/44 
9/35 

9/58 
9/49 
9/40 
9/32 
9/23 

9146 
9/37 
9/28 
9/J9 
9111 

9/34 
9/25 
9//6 
9/07 
9098 

9/22 
9//3 
9/04 
9095 
9086 

9//0 
9/0/ 
9092 
9083 
9073 

95-9098 
96'9089 
97-9080 
98-9070 
99-906/ 

3-9085 
3-9492 
3-9899 
4-0306 
4-07/3 

9364 
9774 
»/S4 
0594 
/004 

9643 
f056 
0469 
088/ 
(294 

9922 
0337 
0753 
1/69 
(585 

420  / 
06/9 
/038 
(457 

1876 

0480 
090  / 
/323 
/745 
2/66 

0759 
/J83 
1608 

2032 
2457 

/038 
/465 
/893 
2320 
2748 

/3/7 
/747 
2/77 
2608 
3038 

/596 
2029 
2462 
2896 
3329 

96 

97 
98 
99 
100 

40'  |  :{'.»'  |  3b'  |  37' 

30' 

35'  |  34'  |  33'  |  32'  |  31' 

id'    3!>'   38'   37'   36' 

35' 

34'   33'  |  32' 

31' 

SINE. 

COSINE.            873 

TRAVERSE  TABLES. 


2° 
; 

2 

3 
4 
5 

COSINE. 

SINE.            2° 

30' 

31'   32'   33'  |  34'   35'   3(i'   37'   38' 

3!)' 

30' 

31'  |  32' 

33'   34'   35'   30' 

37'   38'   39' 

1 
2 
3 
4 

5 

9990 
9981 
9971 
9962 
9952 

9990 
998  / 
9971 
9961 
9952 

9990 
9980 
997/ 
996  / 
9951 

9990 
9980 
9970 
9960 
9950 

9990 
9980 
9970 
9960 

9950 

9990 
9980 
9970 
9959 
9949 

9990 
9979 
9969 
9959 
9949 

9990 
9979 
9969 
9958 
9948 

99S9 
9979 
9968 
9958 
9947 

•9989 
/  '9979 
2  '9966 
3  '995  7 
4-9947 

•0436 
•0872 
V309 
'(745 
•2/8/ 

0439 
0878 
(3/7 
(756 
2/96 

0442 
0884 
/326 
(768 
22/0 

0445 
0890 
(335 
(780 
2225 

0448 
0896 
(343 
(79( 
2239 

045  / 
090  ( 
(352 
(803 
8254 

0454 
0907 
(36/ 
(8(5 
2268 

0457 
09/3 
(370 
(826 

2283 

0459 
09(9 
(378 
1838 
2297 

0462 
0925 
/387 
/849 

23/2 

6 

7 
8 
9 
10 

9943 
9933 
9924 
99/4 
9905 

9942 
9932 
9923 
9913 
9904 

9941 
9932 
9922 
9912 

9902 

9941 
993  / 
992  / 
991  / 
9901 

9940 
9930 
9920 
99/0 
9900 

9939 
9929 
9919 
9909 
9898 

9938 
9928 
9918 
9907 
9897 

9937 
9927 
99/7 
9906 
9896 

9937 
9926 
99/6 
9905 
9894 

5  '9936 
6  '9925 
7-99/4 
8-9904 

9  '9893 

•26/7 
"3053 
•3490 
•3926 

'4362 

2635 
3074 
3513 
3952 
439  / 

2652 

3094 
3536 
3978 
4420 

2669 
31/4 
3559 
4004 

4449 

2687 
3/35 
3583 
4030 
4478 

2704 
3/55 
3606 
4057 
4507 

2722 
3/75 
3629 
4083 
4536 

2739 
3(96 
3652 
4(09 
4565 

2757 
32(6 
3676 
4/35 

4594 

2774 
3236 
3699 
4/6( 
4623 

6 

7 
8 
9 
10 

II 
12 
13 
14 
/5 
16 
(7 
IS 
19 
20 

9895 
9886 
9876 
9867 
9857 

9894 
9884 
9875 
9865 
9855 

9892 
9883 
9873 
9863 
9853 

9891 
9S8/ 
987  / 
986  / 
985  / 

9890 
9880 
9870 
9860 
9850 
9839 
9829 
98/9 
9809 
9799 

9888 
9878 
9868 
9858 

984S 

9887 
9876 
9866 
9856 
9846 
9835 
9825 
98/5 
9804 
9794 

9885 
9875 
9864 
9854 
9844 
"9833" 
9823 
98/2 
9802 
979J 

9884 
9873 
9863 
9852 
9842 

10  9882 
/  /  '9872 
/2'986/ 
13-9850 
14  9840 

•4798 
•5234 
'567/ 
"6/07 
•6543 

4830 
5269 
5708 
6/47 
6587 

4862 
5304 
5746 
6/88 
6630 

4894 
5339 
5784 
6229 
6674 

4926 
5374 
5822 
6269 
67(7 

4958 
5409 
5859 
63/0 
676  ( 

4990 
5444 
5897 
635  / 
6804 

5022 
5478 
5935 
6392 
6848 

5054 
55/3 
5973 
6432 
6892 

5086 
5548 
60(( 
6473 
6935 

II 
12 
13 
14 
IS 

9848 
9838 
9829 
9819 
9810 

9846 
9836 
9826 
9817 
9807 

9844 
9834 
9824 
98/4 
9805 

9842 
9832 
9822 
98/2 
9802 

9837 
9827 
9817 
9807 
9797 

983  / 
9820 
98/0 
9799 
9789 

/  5  '9829 
16-9818 
I7-980S 
(S'9797 
19-9786 

•6979 
'74/5 
785( 
•8288 
'8724 

7026 

7465 
7904 
8343 
8782 

7072 
75/4 
7956 
8398 
8840 

7(/9 

7564 
8008 
8453 
8898 

7/67 
76(3 
806( 
8509 
8956 

72(2 
7662 
81(3 
8564 
90/4 

7258 
77(2 
8(65 
86(9 
9073 

7305 
776( 
82(8 
8674 
9I3( 

735  / 
7811 
8270 
8729 
9/89 

7398 
7860 
8322 
8785 
9247 

16 

17 
18 
19 
20 

21 
22 
23 
24 
25 

9800 
9791 
978  / 
9772 
9762 

9797 
9788 
9778 
9769 
9759 

9795 
9785 
9775 
9765 
9756 

9792 
9782 
9772 
9762 
9752 

9789 
9779 
9769 
9759 
9749 

9787 
9776 
9766 
9756 
9746 

9784 
9774 
9763 
9753 
9743 

978) 
977  / 
9760 
9750 
9739 

9778 
9768 
9757 
9747 
9736 

20-9775 
2  /  "9765 
22-9754 
23-9743 
24-9733 

•9/60 
'9596 
/  '0032 
/  '0469 
/  '0905 

9221 
9660 
0099 
0538 
0978 

9282 
9724 
0(66 
0608 
(050 

9343 
9788 
0233 
0678 
((23 
(568 
2013 
2458 
2902 
3347 

9404 
9852 
0300 
0748 
M95 

9465 
99/6 
0367 
08(7 
(268 

9526 
9980 
0433 
0887 
(34( 

9587 
#044 
0500 
0957 
(4/3 

9648 
0/08 
0567 
/027 
/486 

9709 
0(72 
0634 
(096 
(559 

21 
22 
23 

24 
25 

26 
27 
28 
29 
30 

9753 
9743 
9733 
9724 
9714 

9749 
9740 
9730 
9720 
97// 

9746 
9736 
9726 
9717 
9707 

9743 
9733 
9723 
97/3 
9703 

9739 
9729 
9719 
9709 
9699 

9736 
9726 
9715 
9705 
9695 

9732 
9722 
9712 
970/ 
9691 

9729 
97/8 
9708 
9698 
9687 

9725 
97/5 
9704 
9694 
9683 

25-9722 
26'971  1 
27-9701 
28-9690 
29-9679 

C/34/ 
C/777 
C22/3 
/  '2650 

/  '3086 

14/7 

/856 
2295 
2734 
3/73 

/492 
/934 
2376 
28/8 
3260 

(643 
209  / 
2539 
2987 
3435 

17(9 
2(70 
2620 
307( 
3522 

1794 
2248 
2702 
3(55 
3609 

(870 
2326 
2783 
3240 

3696 

/945 
2405 
2864 
3324 
3783 

202  / 
2483 
2946 
3408 
3870 

26 
27 
2S 
29 
30 

31 
32 
33 

34 
35 

9705 
9695 
9686 
9676 
9667 
9657 
9648 
9638 
9629 
9619 

9701 
9691 
9682 
9672 
9662 

9697 
9687 
9677 
9668 
9658 

9693 
9683 
9673 
9663 
9653 

9689 
9679 
9669 
9659 
9649 

9685 
9675 
9665 
9654 
9644 

96S/ 
9671 
9660 
9650 
9640 

9677 
9666 
9656 
9645 
9635 

9673 
9662 
9652 
9641 
9630 

30'9668 
31  '9658 
32-9647 
33-9636 
34-9626 

/  '3522 
/  "3958 
/  '4394 
C4S3/ 
/  '5267 

36/2 
405  / 
4490 
4929 
5369 

3702 

4/44 
4586 
5028 

5470 

3792 
4237 
4682 
5/27 
5572 

3882 
4330 
4778 
5226 
5674 

3972 
4423 
4874 
5325 
5775 

4063 
45/6 
4970 
5423 
5877 

4/53 
4609 
5066 
5522 

5979 

4243 
4702 
5/62 
562/ 
6080 

4333 
4795 
5257 
5720 
6(82 

31 

32 
33 
3* 
35 

36 
37 
38 
39 

40 

9653 
9643 
9633 
9624 
96/4 

9648 
9638 
9629 
9619 
9609 

9644 
9634 
9624 
96/4 
9604 

9639 
9629 
9619 
9609 
9599 

9634 
9624 
96/4 
9604 
9593 

9629 
96/9 
9609 
9599 
9588 

9625 
96/4 
9604 
9593 
9583 

9620 
9609 
9599 
9588 
9578 

35'96/S 
36-9604 
37  '9594 
38-9583 
39-9572 

/  '5703 
C6/39 
/.6575 
/'70/2 
/  7448 

5808 
6247 
6686 
7/25 

7564 

59/2 
6354 
6796 
7238 
7680 

60/7 
6462 
6907 
7352 
7796 

6121 

6569 
7017 
7465 
7913 

6226 
6677 
7(28 
7578 
8029 

633  ( 

6784 
7238 
7692 
8/45 

6435 
6892 
7348 
7805 
826) 

6540 
6999 
7459 
79/8 
8378 

6644 
7(07 
7569 
8032 

8494 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 

9610 
9600 
9591 
9581 
9572 

9605 
9595 
9585 
9576 
9566 

9599 
9590 
9580 
9570 
9560 
9550 
9541 
9531 
952  / 
951  / 

9594 
9584 
9574 
9564 
9554 

9589 
9579 
9569 
9559 
9549 
9539 
9528 
9518 
9508 
9498 

9583 
9573 
9563 
9553 
9543 
9533 
9522 
9512 
9502 
9492 

9578 
9568 
9557 
9547 
9537 
9526 
95/6 
9506 
9496 
9485 

9572 
9562 
9552 
954  / 
953  / 
9520 
95/0 
9500 
9489 
9479 

9567 
9556 
9546 
9535 
9525 
95/4 
9504 
9493 
9483 
9472 

40-9562 
4  /  -9551 
42  '9540 
43-9529 
44-95/9 

/  7884 
/  '8320 
/  '8756 
/  '9/93 
/  '9629 

8003 
8442 
888/ 
9320 
9760 

8/22 
8564 
9006 
9448 
9890 

824  / 
8686 
9/3/ 
9576 
#02  / 

836/ 
8808 
9256 
9704 
0/52 

8480 
8930 
938( 
9832 
0283 

8599 
9052 
9506 
9960 
04/3 

87(8 
9(75 
963  ( 
#088 
0544 

8837 
9297 
9756 
02/5 
0675 

8956 
94/9 
988( 
0343 
0806 

41 

42 
43 
44 
45 

46 
47 
48 
49 
50 

9562 
9553 
9543 
9534 
9524 

9556 
9547 
9537 
9527 
9518 

9545 
9535 
9525 
9515 
9505 

45-9508 
46-9497 
47-9487 
48-9476 
49-9465 

2-0065 
2'050I 
2-0937 
2-1374 
2-1810 

0/99 
0638 
(077 
/5/6 
(955 

0332 
0774 
/2/6 
(658 
2/00 

0466 
09/( 
(356 
1801 
2246 

0600 
/047 
/495 
/943 

239  / 

0733 
((84 
(635 
2085 
2536 

0867 
(32( 
(774 
2228 
2682 

1001 

1457 
1914 
2370 
2827 

((34 
(594 
2053 
25/3 

2972 

1268 
(730 
2(93 
2655 
3((7 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

95/5 
9505 
9496 
9486 
9477 

9508 
9498 
9489 
9479 
9470 

9502 
9492 
9482 
9472 
9462 

9495 
9485 
9475 
9465 
9455 

9488 
9478 
9468 
9458 
9448 

9482 
9472 
9461 
945  / 
944  / 

9475 
9465 
9454 
9444 
9434 

9468 
9458 
9447 
9437 
9427 

946/ 
945  / 
9440 
9430 
9419 

50-9455 
5  /  '9444 
52  '9433 
53-9423 
54-9412 

2'2246 
2-2682 
2-3118 
2-3554 
2-399; 

2394 
2833 
3272 
37// 

4/51 

2542 
2984 
3426 
3868 

43/0 

3691 

3/35 
3580 
4025 

4470 

2839 
3287 
3734 
4/82 
4630 

2987 
3438 
3888 
4339 
4790 

3135 
3589 
4042 
4496 
4950 

3283 
3740 
4(96 
4653 
5/09 

3432 
389/ 
4350 
48/0 
5269 

3580 
4042 
4504 
4967 
5429 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

9467 
9457 
9448 
9438 
9429 

9460 
9450 
9441 
9431 
9421 

9453 
9443 
9433 
9423 
94/4 

9445 
9436 
9426 
94/6 

9406 

9438 
9428 
94/8 
9408 
9398 

9431 
9421 
94/( 
9400 
9390 

9424 
94/3 
9403 
9393 
9382 

94/6 
9406 
9395 
9385 
9374 

9409 
9398 
9388 
9377 
9366 

55-9401 
56-9390 
57-9380 
58-9369 
59-9358 

2  '4427 
2  '4863 
2-5299 

2-5735 
2-6/72 

4590 
5029 
5468 
5907 
6346 

4752 
5/94 
5636 
6078 
6520 

49/5 
5360 
5805 
6250 
6695 

5078 
5526 
5973 
642  ( 
6S69 

524( 
569) 
6/42 
6593 

7043 

5403 
5857 
6311 
6764 
72/8 

5566 
6023 
6479 
6936 
7392 

5729 
6(88 
6648 
7(07 
7567 

589  / 
6354 
68/6 
7278 
774( 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

9419 
9410 
9400 
9391 

9381 

9412 
9402 
9392 
9383 
9373 

9404 
9394 
9384 
9375 
9365 

9396 
9386 
9376 
9366 
9356 

9388 
9378 
9368 
9358 
9348 

9380 
9370 
9360 
9350 
9339 

9372 
9362 
935  / 
934/ 
933/ 

9364 
9354 
9343 
9333 
9322 

9356 
9345 
9335 
9324 
93(4 

60  '9348 
61  -9337 
62-9326 
63-93/6 
64'9305 

2'6608 
27044 
2-7480 
2-79/6 

2'8353 

6785 
7224 
7663 
8/02 
8542 

6962 
7404 
7846 
8288 
8730 

7/40 
7585 
8029 
8474 
89/9 

73/7 
7765 
82(3 
8660 
9(08 

7494 
7945 
8396 
8846 
9297 

767( 
8125 
8579 
9032 
9486 

7849 
8305 
8762 
92(8 
9675 

8026 
8485 
8945 
9404 
9864 

8203 
8666 
9(28 
9590 
#053 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

9372 
9362 
9353 
9343 
9334 

9363 
9354 
9344 
9334 
9325 

9355 
9345 
9335 
9326 
9316 

9346 
9337 
9327 
93(7 

9307 

9338 
9328 
93/8 
9308 
9298 

9329 
93/9 
9309 
9299 
9289 

932  / 
93/0 
9300 
9290 
9279 

93/2 
930  / 
929  / 
928  / 
9270 

9303 
9292 
9282 
927  / 
926  / 

65-9294 
66'9284 
67-9273 
68  9262 
69-9251 

2'8789 
2-9225 
2'966( 
3-0097 
3  '0534 

89S/ 
9420 
9859 
0298 
0737 

9/72 
96/4 
#056 
0498 
0940 

9364 
9809 
0254 
0699 
//44 

9556 
#004 
0452 
0899 
(347 

9748 
0/99 
0649 
1100 
1551 

9940 
0393 
0847 
(300 
(754 

H3I 

0588 
1044 
1501 
(958 

0323 
0783 
(242 
(701 
2(6( 

05/5 
0977 
(440 
(902 
2364 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

9324 
9315 
9305 
9296 
9286 

9315 
9306 
9296 
9286 

9277 

9306 
9296 
9287 
9277 
9267 

9297 
9287 
9277 
9267 
9257 

9288 
9278 
9268 
9258 
9248 

9278 
9268 
9258 
9248 
9238 

9269 
9259 
9249 
9238 
9228 

9260 
9249 
9239 
9228 
92(8 

9250 
9240 
9229 
92/9 
9208 

70-9241 
7I'9230 
72'92I9 
73-9209 

74-9/98 

3'0970 
3-/406 
3-/S42 
3-2278 
3-27/5 

//76 
/6/5 
2054 
2493 
2933 

/3S2 
(824 
2266 
2708 
3/50 

/589 
2034 
2479 
2923 
3368 

(795 
2243 
269  / 
3/39 
3586 

2001 
2452 
2903 
3354 
3804 

2208 
266( 
3//5 
3569 

4022 

24(4 
287( 
3327 
3784 

4240 

2620 
3080 
3539 
3999 

4458 

2827 
3289 
375  ( 
42/4 
4676 

71 
72 
73 

74 
75 

9277 
9267 
9258 
9248 
9239 

9267 
9257 
9248 
9238 
9228 

9257 
9247 
9238 
9228 
9218 

9247 
9238 
9228 
92/8 
9208 

9238 
9228 
92/8 
9207 
9/97 

9228 
92/7 
9207 
9/97 
9187 

92/8 
9207 
9/97 
9/87 
9/76 

9208 
9/97 
9/87 
9/76 
9/66 

9/97 
9/87 
9/76 
9/66 
9/55 

75-9/87 
76-9/77 
77-9/66 
78-9/55 
79-9/44 

3'3/5( 

3'3587 
3-4023 
3  '4459 
3  '4896 

3372 
38/1 
4250 
4689 
5/28 

3592 
4034 
4476 
49/8 
5360 

38/3 
4258 
4703 
5/48 
5593 

4034 
4482 
4930 
5378 
5825 

4255 
4706 
5/56 
5607 
6058 

4476 
4930 
5383 
5837 
6290 

4697 
5/53 
56/0 
6066 
6523 

49/8 
5377 
5836 
6296 

6755 

5/38 
560/ 
6063 
6525 
6988 

76 
77 
78 
79 
80 

8/ 
82 
83 
84 
85 

9229 
9220 
9210 
9200 
9191 

9219 
9209 
9199 
9190 
9180 

9208 
9199 
9189 
9/79 
9/69 

9198 
9188 
9178 
9168 
9/58 

9187 
9/77 
9167 
9/57 
9/47 

9/77 
9/67 
9/56 
9/46 
9/36 

9/66 
9/56 
9/46 
9/35 
9/25 

9/55 
9/45 
9/35 
9/24 
9114 

9/45 
9/34 
9/24 
9//3 

9/02 

80-9/34 
S/-9/23 
82'9II2 
83-9102 
84-9091 

3-5332 
3-5768 
3  '6204 
3'6640 
3-7076 

5567 
6006 
6445 
6884 

7324 

5802 
6244 
6686 
7/29 
757/ 

6038 
6483 
6928 
7373 
78/8 

6273 
672/ 
7/69 
76(7 
8065 

6509 
6959 
74/0 
786  / 

83/2 

6744 
7/98 
765  / 
8/05 

8559 

6979 
7436 
7892 
8349 
8806 

72/5 
7674 
8/34 
8593 
9053 

7450 
79/2 
8375 
8837 
9299 

8( 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 

87 
88 

S9 
<M 

9ISI 
9172 
9162 
9153 
9143 

9/71 
9161 
9151 
9142 
9132 

9/60 
9/50 
9/40 
9/30 
9120 

9/48 
9/39 
9129 
9//9 
9/09 

9/37 
9/27 
9117 
9107 

9097 

9/26 
9116 
9106 
9095 

9085 

9115 
9104 
9094 
9084 
9074 

9103 
9093 
9082 
9072 
9062 

9092 
908  / 
907( 
9060 

9050 

85'9080 
86-9070 
87-9059 
88-9048 
89-9038 

375/3 
3-7949 
3-8385 
3'882/ 
3-9257 

7763 
8202 
864  / 
9080 
95/9 

80/3 
8455 
8897 
9339 
97S/ 

8262 
8707 
9/52 
9597 
#042 

85(2 
8960 
9408 
9856 
0304 

8762 
92/3 
9664 
#f/4 
0565 

90/2 
9466 
99(9 
0373 

0827 

9262 
97/9 
#(75 
0632 
(088 

95/2 
997/ 
043  / 
0890 
/350 

9762 
#224 
0687 
//49 

1611 

$1 
92 

'•; 
94 
95 
96 
97 
'•• 
99 
100 

87 

9134 
9124 
91/5 
9105 

9096 

9122 
9//3 
9/03 
9093 

9084 
9074 
9064 
9055 
9045 
9036 

9111 
9101 
909  / 
9081 

9072 

9099 
9089 
9079 
9069 
9059 

9087 
9077 
9067 
9057 
9047 

9075 
9065 
9055 
9045 

9035 

9063 
9053 
9043 
9032 

9022 

9051 
9041 
9030 
9020 
9009 

9039 
9028 
90/8 
9007 
8997 
8986 
8976 
8965 
8955 
3944 

90-9027 
9T90I6 
92-9005 
93-8995 
94-8984 
95-8973 
96-8963 
97-8952 
98  '894  / 
99  '893  / 

3  '9694 
4'0/30 
4-0566 
4-/002 
4V438 

9958 
0397 
0836 
(275 
(7/5 
2/54 
2593 
3032 
347/ 
39/0 

#223 
0665 
//07 
(549 
/99/ 

0487 
0932 
1377 
1822 
2267 

075  ( 
((99 
(647 
2095 
2543 

(0(6 
(467 
(9(7 
2368 
28(9 

1280 
(734 
2/88 
264/ 
3095 

(545 
200/ 
2458 
29/4 
337/ 

/809 
2269 
2728 
3/88 
3647 

2074 
2536 
2998 
346  / 
3923 
4385 
4848 
53/0 
5772 
6235 

91 

92 
93 
94 
95 

9086 
9077 
9067 
9058 

'.',.,', 

9062 
9052 
9042 
9032 
9023 

9049 
9040 
9030 
9020 
90/0 

9037 
9027 
9017 
9007 
8997 

9024 
90/4 
9004 
8994 

b  -  « 

90/2 
900  / 
899  / 
898  / 

S97/ 

8999 
8998 
8978 
8968 

8957 

4V  875 
4'23// 
4  '2747 
4-3/83 
4-36/9 

2433 
2875 
33/7 
3759 

4L'OI 

27/2 
3/56 
3601 
4046 

449  / 

299  ( 
3438 
3886 
4334 
4782 

3270 
3720 
4/7( 
4622 

5072  i 

3548 
4002 
4456 
4909 
5363 

3827 
4:'S4 
474( 
5(37 
56  J4 

4(06 
4566 
5025 
5485 
5944 

96 
97 
98 
99 
00 

:;o' 

29'  |  2V 

•2-' 

21;'  25' 

24' 

23'   22' 

21' 

30' 

•2'.l'   2S'   -2.1' 

2fi'   25'  1  24'   -J:  .' 

•2-2' 

•21' 

- 

SlKE. 

COSINE.            87° 

TRAVERSE  TABLES. 


2° 
/ 

2 
3 

4 

5 

COSINE. 

SINE. 

2° 
( 

2 
3 

4 
5 
6 
7 
8 
9 
10 

40' 

41' 

42' 

4S 

44'   45' 

46' 

47' 

48'  |  49' 

40'    41' 

42'   43'   44' 

45'   46'  |  47' 

48' 

49' 

99ff9 
9978 
9968 
9957 
9946 

9989 
9978 
9967 
9956 
9945 

9989 
9978 
9967 
9956 
9944 

9989 
9978 
9966 
9955 
9944 

9989 
9977 
9966 
9954 
9943 

9988 
9977 
9965 
9954 
9942 

9988 
9977 
9965 
9953 
9942 

9988 
9976 
9965 
9953 
9941 

9988 
9976 
9964 
9952 
9940 

'9988 
/  '9976 
2'9964 
3-9952 
4'9940 

•0465 
•093  / 
•/396 
•/86/ 
•2326 

0468 
0936 
/404 
/873 
234  / 

0471 
0942 
14/3 

/884 
2355 

0474 
0948 
/422 
/896 
2370 

0477 
0954 
/43/ 
/908 
2384 

0480 
0960 
(439 
(9/9 
2399 

0483 
0965 
(448 
/93/ 
24/3 

0486 
0971 
/457 
/942 
2428 

0488 
0977 
(465 
(954 
2442 

049) 
0983 
/474 
(966 
2457 

6 
7 
8 
9 

10 

9935 
9924 
99/3 
9903 
9892 

9934 
9923 
99/2 
990  / 
9890 

9933 
9922 
997) 
9900 
9889 

9933 
992  / 
99/0 
9899 
9888 

9932 
9920 
9909 
9898 
9886 

993  / 
99/9 
9908 
9896 
9885 

9930 
99/8 
9907 
9895 
9883 

9929 
99/7 
9906 
9894 
9882 

9928 
99/6 
9904 
9893 

98S/ 

5'9928 
6'99I5 
7'9903 
8'989/ 

99879 

'2792 
•3257 
•3722 
•4/87 
•4653 

2809 
3277 
3745 
42/3 
4682 

2826 
3297 
3769 
4240 
47// 

2844 
33/8 
3792 
4266 
4740 

286  / 
3338 
38/5 
4292 
4769 

2879 
3358 
3838 
43/8 
4798 

2896 
3379 
386  / 

4344 
4827 

29/4 
3399 
3885 
4370 

4856 

293  / 
34/9 
3908 
4396 
4885 

2948 
3440 
393  / 
4423 
49/4 

II 
12 
13 
14 
15 

98S/ 
9870 
9859 
9848 
9838 
9S27~ 
98/6 
9805 
9794 
9783 

9879 
9868 
9857 
9846 
9836 

9878 
9867 
9856 
9845 
9833 

9876 
9865 
9854 
9843 
983  / 

9875 
9863 
9852 
984  / 
9829 

9873 
9862 
9850 
9839 
9827 

9872 
9860 
9848 
9837 
9825 

9870 
9858 
9847 
9835 
9823 

9869 
9857 
9845 
9833 
982  / 

/0'9867 
/  /  '9855 
12-9843 
13-9831 
IA'9819 

•5//S 
•5583 
•6048 
'65/4 
•6979 

5/50 
56/8 
6086 
6554 
7022 

5/82 
5653 
6/24 
6595 
7066 

52/4 
5688 
6/62 
6636 
7//0 

5246 
5723 
6/99 
6676 
7/53 

5278 
5757 
6237 
67/7 
7/97 

53/0 
5792 
6275 
6758 
7240 

5342 
5827 
63/3 
6798 
7284 

5373 
5862 
6350 
6839 
7327 

5405 
5897 
6388 
6880 
737  / 

II 
12 
13 
14 
IS 

16 
17 
18 
19 
20 

9825 
98/4 
9803 
9792 
97S/ 

9822 
98// 

9800 
9789 
9778 

9820 
9809 
9798 
9786 
9775 

98/8 
9807 
9795 
9784 
9772 

98/6 
9804 
9793 
978  ( 
9770 

98/4 

9802 
9790 
9779 
9767 

98// 

9799 
9788 
9776 
9764 

9809 
9797 
9785 
9773 
976/ 

IS'9807 
16-9795 
I7'9783 
18-9770 
19-9758 

"7444 
•7909 
'8375 
'8840 
•9305 

749  / 
7959 
8427 
8895 
9363 

7537 
8008 
8479 
8950 
942  / 

7584 
8057 
853  / 
9005 
9479 

7630 
8/07 
8584 
906( 
9538 

7676 
8156 
8636 
9//6 
9596 

7723 
8206 
8688 
9/7/ 
9654 

7769 
8255 
874  / 
9226 
97/2 

78(6 

8304 
8793 
928  / 
9770 

7862 
8354 
8845 
9337 
9828 

16 
17 
18 
19 
20 

21 
22 
23 

24 
25 

9773 
9762 
975; 
9740 
9729 
97/8 
9708 
9697 
9686 
9675 

9770 
9759 
9748 
9737 
9726 
97/5 
9704 
9693 
9682 
967/ 

9767 
9756 
9745 
9734 
9722 

9764 
9753 
9742 
9730 
97/9 

976  / 
9750 
9738 
9727 
97/6 

9758 
9747 
9735 
9724 
97/2 

9755 
9744 
9732 
9720 
9709 

9752 
9740 
9729 
97/7 
9705 

9749 
9737 
9725 
97/3 
9702 

20-9746 
21-9734 
22-9722 
23-97/0 
24-9698 

"9770 
/  '0236 
C070/ 
/•//66 
C/63/ 
/  '2097 
/  '2562 
/  '3027 
/  '3492 
/  '3958 

983  / 
0299 
0768 
(236 
(704 

9892 
0363 
0834 
(306 
1777 

9953 
0427 
090  / 
/375 

(849 

#0/4 
049  / 
0968 
(448 
/922 

0075 
0555 
(035 
15/5 
/995 

0/36 
06/9 
//02 
(584 
2067 

0/97 
0683 
//69 
(654 
2/40 

0258 
0747 
/235 
/724 
22/2 

03/9 
0811 
1302 
1794 
2285 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 

30 

97// 

9700 
9689 
9678 
9667 

9708 
9697 
9685 
9674 
9663 

9704 
9693 
968  / 
9670 
9659 

970/ 
9689 
9678 
9666 
9655 

9697 
9685 
9674 
9662 
9650 

9693 
968  / 
9670 
9658 
9646 

9690 
9678 
9666 
9654 
9642 

25-9686 
26-9674 
27-9662 
28-9650 
29-9638 

2/72 

2640 
3/08 
3577 

4045 

2248 
27/9 
3/90 
366  / 
4/32 

2323 

2797 
327  / 
3745 
42/9 

2399 
2876 
3353 
3829 
4306 

2474 
2954 
3434 
39/4 
4393 

2550 
3033 
35/5 
3998 
448  / 

2625 
3111 
3597 
4082 
4568 

270  / 
3/89 
3678 
4/66 
4655 

2776 
3268 
3759 
425  / 

4742 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

9664 
9653 
9643 
9632 
962  / 

9660 
9649 
9638 
9627 
96/6 

9656 
9645 
9634 
9623 
96// 

9652 
9640 
9629 
96/8 
9607 

9647 
9636 
9625 
96/3 
9602 

9643 
963/ 
9620 
9608 
9597 

9639 
9627 
96/5 
9604 
9592 

9634 
9622 
96// 
9599 
9587 

9630 
96/8 
9606 
9594 
9582 

30  '9625 
31-9613 
32-9601 
33-9589 
34-9577 

/  '4423 
/  -4888 
/  '5353 
C58/9 
/  '6284 

45/3 
498  / 
5449 
59/7 
6386 

4603 
5074 
5545 
60(6 
6487 

4693 
5/67 
564  / 
6//5 
6589 

4783 
5260 
5737 
62/4 
669  / 

4873 
5353 
5833 
63/3 
6792 

4963 
5446 
5929 
64// 
6894 

5053 
5539 
6025 
65/0 
6996 

5/43 
5632 
6/20 
6609 
7097 

5233 
5725 
62/6 
6708 
7/99 

31 
32 
33 
34 
35 

96/0 
9599 
9588 
9578 
9567 

9605 
9594 
9583 
9572 
956  / 

9600 
9589 
9578 
9567 
9556 

9595 
9584 
9573 
9562 
9550 

9590 
9579 
9568 
9556 
9545 

9585 
9574 
9562 
955  / 
9539 

9580 
9569 
9557 
9545 
9534 

9575 
9564 
9552 
9540 
9528 

9570 
9558 
9546 
9534 
9522 

35-9565 
36-9553 
37  '954  / 
38-9529 
39-95/9 

/  '6749 
T72/4 
/  -7680 
/•8/45 
/'86/0 

6854 
7322 
7790 
8258 
8726 

6958 
7429 
7900 
8372 
8843 

7063 
7537 
SO// 
8485 
8959 

7/68 
7644 
8/2/ 
8598 
9075 

7272 
7752 
8232 
87// 
9/9/ 

7377 
7859 
8342 
8825 
9307 

748  / 
7967 
8452 
8938 
9424 

7586 
8074 
8563 
905/ 
9540 

769  / 
8/82 
8673 
9/65 
9656 

36 
37 
38 
39 
40 

4; 
42 
43 
44 
45 
46 
47 
48 
49 
50 

9556 
9545 
9534 
9524 
95/3 

9550 
9539 
9529 
95/8 
9507 

9545 
9534 
9523 
95/2 
9500 

9539 
9528 
95/7 
9505 
9494 

9534 
9522 
9511 
9499 
9488 

9528 
95/6 
9505 
9493 
9482 

9522 
95/0 
9499 
9487 
9475 

95/6 
9505 

9493 
948  / 
9469 

9511 
9499 
9487 
9475 
9463 

40-9505 
4  /  '9493 
42-9481 
43-9468 
44-9456 

/  "9075 
/'954/ 
2-0006 
2'047/ 
2-0936 

9/95 
9663 
0/3/ 
0599 
/067 

93/4 
9785 
0256 
0727 
//98 

9433 
9907 
038/ 
0855 
(329 

9552 
#029 
0506 
0983 
(459 

967/ 
0/5/ 
063  / 
1119 
1590 

9790 
0273 
0756 
/238 
/72/ 

9909 
0395 
0880 
(366 
/852 

#028 
0517 
1005 
1494 
1982 

0/48 
0639 
((30 
(622 
2113 

41 
42 
43 
44 
45 

9502 
949  / 
9480 
9469 
9459 

9496 
9485 
9474 
9463 
9452 

9489 
9478 
9467 
9456 
9445 

9483 
9472 
946  / 

9449 
9438 

9477 
9465 
9454 
9443 
943  / 

9470 
9459 
9447 
9436 
9424 

9464 
9452 
944  / 
9429 
94/7 

9457 
9446 
9434 
9422 
94(0 

945  / 
9439 
9427 
94/5 
9403 

45-9444 
46-9432 
47-9420 
48-9408 
49-9396 

2-/402 
2-/S67 
2'2332 
2'2797 
2  '3263 

/535 
2003 
2472 
2940 
3408 

/669 
2/40 
26M 
3082 
3553 

/803 
2277 
2751 
3225 
3699 

(936 
24/3 
2890 
3367 
3844 

2070 
2550 
3029 
3509 
3989 

2204 
2686 
3/69 
3652 
4/34 

2337 
2823- 
3308 
3794 
4280 

2471 
2959 
3448 
3936 
4425 

2605 
3096 
3587 
4079 
4570 

46 
47 
48 
49 
50 

51 
52 
53 

54 
55 
56 
57 
58 
59 
60 

9448 
9437 
9426 
94/5 
9404 

944  / 
9430 
94/9 
9408 
9397 

9434 
9423 
94/2 
940  / 
9389 

9427 
94/6 
9404 
9393 
9382 

9420 
9408 
9397 
9386 
9374 

94/3 
940  / 
9390 
9378 
9367 

9406 
9394 
9382 
937  / 
9359 

9398 
9387 
9375 
9363 
935) 

939  / 
9379 
9367 
9355 
9343 

50-9384 
5  /  '9372 
52-9360 
53  9348 
54  9336 

23728 
2-4/93 
2'4658 
2'5/24 
2'5589 

3876 
4344 
48/2 
;528/ 
5749 

4024 
4495 
4966 
5438 
5909 

4/72 
4646 
5/20 
5594 
6068 

432  / 
4798 
5274 
575  / 
6228 

4469 
4949 
5428 
5908 
6388 

46/7 
5/00 
5582 
6065 
6548 

4765 
525  / 
5736 
6222 
6708 

49/3 
5402 
5890 
6379 
6867 

5062 
5553 

6044 
6536 
7027 

51 
52 
S3 
54 
55 
56 
57 
58 
59 
60 

9394 
9383 
9372 
9361 
9350 

9386 
9375 
9364 
9353 
9342 

9378 
9367 
9356 
9345 
9334 

937  / 
9359 
9348 
9337 
9326 

9363 
9352 
9340 
9329 
93/7 

9355 
9344 
9332 
932  / 
9309 

9347 
9336 
9324 
93/2 
930  / 

9339 
9328 
93/6 
9304 
9292 

933  / 
93/9 
9308 
9296 
9284 

55-9325 
56-9311 
57-9299 
58-9287 
59-9275 

2'6054 
2'65/9 
2'6985 
2'7450 
2-79/5 

62/7 
6685 
7/53 
7621 
8090 

6380 
685  / 
7322 
7793 
8264 

6542 
70/6 
7490 
7964 
8438 

6705 
7/82 
7659 
8/36 
86/3 

6868 
7348 
7827 
8307 
8787 

7030 
75/3 
7996 
8479 
896/ 

7/93 
7679 
8/64 
8650 
9/36 

7356 
7844 
8333 
882  / 
93/0 

75/9 
80/0 
850  / 
8993 
9484 

61 
62 
63 
64 
65 

9339 
9329 
93/8 
9307 
9296 

933  / 
9320 
9309 
9298 
9287 

9323 
93/2 
930  / 
9290 
9278 

93/4 
9303 
9292 
928  / 
9269 

9306 
9295 
9283 
9272 
9260 

9298 
9286 
9274 
9263 
925) 

9289 
9277 
9266 
9254 
9242 

9280 
9269 
9257 
9245 
9233 

9272 
9260 
9248 
9236 
9224 

60-9263 
6I'925I 
62-9239 
63  '9227 
64-9215 

2'8380 
2  '8846 
2'93(  / 
2-9776 
3'024/ 

8558 
9026 
9494 
9962 
0430 

8735 
9206 
9677 
#/48 
06(9 

89/2 
9386 
9860 
0334 
0808 

9089 
9566 
#043 
0520 
0997 

9267 
9746 
0226 
0706 
//86 

9444 
9927 
0409 
0892 
/375 

962  / 
#/07 
0592 
/078 
(563 

9798 
0287 
0775 
/264 
/752 

9976 
0467 
0958 
/450 
/94/ 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

9285 
9274 
9264 
9253 

9242 

9276 
9265 
9254 
9243 
9232 

9267 
9256 
9245 
9234 
9223 

9258 
9247 
9236 
9225 
92/3 

9249 
9238 
9226 
92/5 

9204 

9240 
9228 
92/7 
9205 
9/94 

923  / 
92/9 
9207 
9/96 
9/84 

922  / 
92/0 
9/98 
9/86 
9/74 

92/2 
9200 

9/88 
9/76 
9/64 

65-9203 
66.9191 
67-9/78 
68-9/66 
69  '9/54 

3-0707 
3'//72 
3'/637 
3-2/02 
3-2568 

0898 
(367 
(835 
2303 
2771 

(090 
/56/ 
2032 
2503 
2975 

/2S2 
(756 
2230 
2704 
3/78 

/474 
/95/ 
2428 
2904 
338  / 

/666 
2/45 
2625 
3/05 
3585 

/S57 
2340 
2823 
3305 
3788 

2049 
2535 
3020 
3506 
399  / 

224  / 
2729 
32/8 
3706 
4/95 

2433 
2924 
34(5 
3907 
4398 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

923  / 
9220 
9209 
9/99 
9/88 

922  / 
9211 
9200 
9/89 
9/78 

92/2 
920  / 
9/90 
9/79 
9/67 

9202 
9/9/ 
9/80 
9/68 
9/57 

9/92 
9/8/ 
9/69 
9/58 
9/47 

9/82 
9/7/ 
9/59 
9/48 
9/36 

9172 
9/6/ 
9/49 
9/37 
9/26 

9/62 
9/5/ 
9/39 
9/27 
9//5 

9/52 
9/40 
9/28 
9//7 
9/05 

70-9/42 
71-9130 
72-9118 
73-9/06 
74-9094 

3-3033 
3'3498 
3'3963 
3  4429 
3  4894 

3239 
3707 
4/76 
4644 
5//3 

3446 
39/7 
4388 
4859 
5330 

3652 
4/26 
4600 
5074 
5548 

3858 
4335 
48/2 
5289 
5766 

4064 
4544 
5024 
5504 
5984 

4271 
4753 
5236 
57/9 
6202 

4477 
4963 
5448 
5934 
64/9 

4683 
5/72 
5660 
6/49 
6637 

4890 
538  / 
5872 
6364 
6855 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

9/77 
9/66 
9/55 
9/45 
9/34 

9/67 
9/56 
9/45 
9/34 
9/23 

9/56 
9/45 
9/34 
9/23 
9//2 

9/46 
9/35 
9/23 
9//2 
9/0/ 

9/35 
9/24 
9113 
9101 
9090 

9/25 
9/13 
9/02 
9090 
9079 

9//4 
9/02 
909  / 
9079 
9068 

9/03 
9092 
9080 
9068 
9056 

9093 
908  / 
9069 
9057 
9045 

75-9082 
76-9070 
77'9058 
78-9046 
79-9034 

3-5359 
3-5824 
3-6290 
3-6755 
3-7220 

5580 
6048 
65/6 
6985 
7453 

580  / 
6272 
6743 
72/4 
7685 

6022 
6496 
6970 
7444 
79/8 

6243 
67/9 
7/96 
7673 
8/50 

6463 
6943 
7423 
7903 
8382 

6684 
7/67 
7650 
8/32 
86/5 

6905 
739  / 
7876 
8362 

8847 

7/26 
76/4 
8/03 
859  ( 
9080 

7347 
7838 
8329 
882  / 
93(2 

76 
77 
78 
79 
80 

8( 
82 
83 

84 
85 
86 
87 
88 
89 
90 

9/23 
9//2 
9/0/ 
9090 
9080 

9M2 
9/0/ 
9090 
9079 
9068 

9/0/ 
9090 
9079 
9068 
9056 

9090 
9078 
9067 
9056 
9045 

9078 
9067 
9056 
9044 
9033 

9067 
9056 
9044 
9033 
902  / 

9056 
9044 
9033 
902  / 
9009 

9044 
9033 
902  / 
9009 
8997 

9033 
902  / 
9009 
8997 
8985 

80  '902  / 
8  /  '9009 
82-8997 
83  -8985 
84-8973 

3-7685 
3-8/51 
3-86/6 
3-908/ 
3-9547 

792  / 
8389 
8857 
9325 
9794 

8/56 
8627 
9098 
9569 
»04( 

8392 
8866 
9340 
98/3 
0287 

8627 
9/04 
958  / 
#058 
0534 

8862 
9342 
9822 
0302 
07S/ 

9098 
9580 
#063 
0546 
(028 

9333 
98/9 
0304 
0790 
/275 

9568 
#057 
0545 
(034 
(522 

9804 
0295 
0786 
/27S 
/769 

81 
82 
83 
84 
85 

9069 
9058 
9047 
9036 
9025 

9057 
9046 
9035 
9024 
90/3 

9045 
9034 
9023 
90/2 
900/ 

9033 
9022 
90// 

9000 
8988 

9022 
90/0 
8999 
8987 
8976 

90/0 
8998 
8987 
8975 
8964 

8998 

8986 
8974 
8963 
895  / 

8985 

8974 
8962 
8950 
8938 

8973 
896/ 
8949 
8937 
8925 

85-8961 
86-8949 
87-8937 
88-8925 
89-89/3 

4-00/2 

4-0477 
4-0942 
4-/408 
4-/S73 

0262 
0730 
1198 
1666 
2134 

05/2 
0983 

(454 
/925 
2396 

076  / 
(235 
/709 
2/83 
2657 

/Off 

(488 
(965 
2442 
29/9 

/26/ 
/74/ 
222  / 
2701 
3/80 

1511 
1994 
2476 
2959 
3442 

/76/ 
2247 
2732 
32/8 
3703 

20)  / 
2499 
2988 
3476 
3965 

226  / 
2752 
3243 
3735 
4226 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

90/5 
9004 
8993 
8982 
S97/ 

9002 
899  ( 
8980 
8969 
8958 

8990 
8979 
8968 
8957 
8945 

8977 
8966 
8955 
8944 
8932 

8965 
8953 
8942 
893  / 
89/9 

8952 
8941 
8929 
89/7 
8906 

8939 
8928 
89/6 
8904 
8893 

8926 
89/5 
8903 
889  / 
8879 

89/4 
8902 
8890 
8878 
8866 
"8854" 
8842 
8830 
88/8 
8806 

90  '890  / 
91-8889 
92-8876 
93-8864 
94-8852 
95-8840 
96  '8828 
97-8816 
98-8804 
99  '8792 

4-2338 
4'2803 
4-3269 
4-3734 
4'4/99 

2602 
307/ 
3539 
4007 
4475 

2867 
3338 
3809 
4280 
475) 

3/3/ 
3605 
4079 
4553 
5027 

3396 
3873 
4349 
4826 
5303 

3660 
4/40 
4620 
5099 
5579 

3925 
4407 
4890 
5373 
5855 

4)89 
4674 
5/60 
5646 
6/3/ 

4453 
4942 
5430 
59/9 
6407 

47(8 
5209 
5700 
6/92 
6683 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

96 
97 
98 
99 

;oo 

87 

8960 
8950 
8939 
8928 
89/7 

8947 
8936 
8925 
89/4 
8904 

8934 
S923 
89(2 
890  / 
8890 

892  / 
89/0 
8899 
8887 
8876 

8908 
8896 
8885 
8874 
8862 

8894 
8883 
8S7/ 
8860 
8848 

8881 
8869 
8858 
8846 
8834 

8867 
8856 
8844 
8832 
8820 

4-4664 
4'5/SO 
4-5595 
4-6060 
4'6525 

4943 
54/1 
5880 
6348 
68/6 

5222 
5693 
6/64 
6635 
7/07 

550  / 
5975 
6449 
6923 
7397 

5780 
6257 
6734 
72// 

7688 

6059 
6539 
70/9 
7498 
7978 

6338 
682  / 

7303 
7786 
"8269 

66/7 
7/02 
7588 
8074 
8559 

6896 
7384 
7873 
836  / 

8850 

7/75 

7666 
8/57 
8649 
9/40 

20' 

19' 

18' 

17' 

16'   15' 

14' 

13' 

12'  |   11' 

20' 

19'   18' 

17' 

16' 

15' 

14'  |  13'   12' 

11' 

SINE. 

COSINE.            87° 

TRAVERSE  TABLES. 


2° 
1 

r 

A 
5 

6 

7 

e 

9 
10 

COSINE. 

SINK. 

2° 

/ 

2 
3 
4 
5 

5(1' 

51' 

5:i' 

53'   54' 

53' 

btt 

57'  |  58' 

59' 

50'    51'   52'   53' 

54'   5.V   6ti'  I  57' 

58' 

Ml' 

99S8 
9976 
9963 
9951 
9939 
9927 
9914 
9902 
9890 
9878 

9988 
9975 
9963 
9951 
9938 
9926 
99/3 
990  / 
9889 
9876 

9987 
9975 
9962 
9950 

9937 

99S7 
9975 
9962 
9949 
9937 

9987 
9974 
9962 
9949 

9936 

99S7 
9974 
9961 
9948 
9935 

9987 
9974 
9961 
9948 
9934 

9987 
9973 
9960 
9947 
9934 

9987 
9973 
9960 
9946 
9933 

"9986 

;  -9973 
2-9959 

3'9946 
4'9932 

'0494 
•0989 
'/483 
•/977 
'2472 

0497 
0994 
(492 
(989 
2486 

0500 
1000 
/500 
2000 
250  / 

0503 
/006 
/509 
20/2 
25/5 

0506 
(0/2 
/5/8 
2024 

2530 

0509 

(0/8 
(527 
2035 

2544 

05/2 
(023 
/535 
2047 

2559 

05/5 
(029 
/544 
2059 
2573 

05/8 
/035 
(553 
2070 
2588 

0520 
/04/ 
/56/ 
2082 
2602 
3/23 
3643 
4/64 
4684 
5205 

9925 
9912 
9900 
9887 
9875 

9924 
991  ( 
9899 
9886 

9873 

9923 
99/0 
9898 
9885 

9872 

9922 
9909 
9896 
9883 
9870 

992  / 
9908 
9895 
9882 

9869 

9920 
9907 
9894 
988  / 
9867 

9920 
9906 
9893 
9879 
9866 

5-99/9 

6  '9905 
7-9892 
8-9878 
9'9864 

'2966 
•3460 
•3954 
'4449 
'4943 

2983 
3480 
3978 
4475 
4972 

3001 
350/ 
4001 
450  / 
500/ 

30/8 
3521 
4024 
4527 
5030 

3036 
3542 
4047 
4553 
5059 

3053 
3562 
407/ 
4580 
5088 

3070 
3582 
4094 
4606 
5117 

30S8 
3603 
407 
4632 
5/46 

3/05 
3623 
4/40 
4658 
5/76 

6 

7 
8 
9 
(0 

n 

12 
13 
It 

IS 
16 

17 
IS 
19 
20 

9866 
9853 
984  / 
9829 
98(7 

9864 
9852 
9839 
9827 
98(4 

I  9862 
9850 
9837 
9825 
98/2 

986  / 
9848 
9835 
9823 
98/0 

9859 
9846 
9834 
982/ 
9808 

9858 
9845 
9832 
98/9 
9806 

9856 
9843 
9830 
98/7 
9803 

9854 
984/ 
9828 
98(4 
9801 

9853 
9839 
9826 
98/2 
9799 

/0'985( 
//•9837 
(2'9824 
(3-98/0 
(4-9797 

•5437 
'5932 
'6426 
•6920 
•74/5 

5469 
5967 
6464 
696  ( 
7458 

550  / 
600/ 
6502 
7002 
7502 

5533 
6036 
6539 

7042 

7545 

5565 
607/ 
6577 
7083 
7589 

5597 
6106 
66/5 
7/24 

7633 

5629 
6/4f 
6653 
7/64 
7676 

566  / 
6/76 
6690 
7205 
7720 

5693 
6211 
6728 
7246 
7763 

5725 
6245 
6766 
7286 

7807 

// 

12 
13 
14 
15 
16 
17 
IS 
19 
20 

9804 
9792 
9780 
9768 
9756 

9802 
9790 
9777 
9765 
9753 

9800 
9787 
9775 
9762 
9750 

9797 
9785 
9772 
9759 
9747 

9795 
9782 
9769 
9757 
9744 

9793 
9780 
9767 
9754 
974  / 

9790 
9777 
9764 
975( 
9738 

9788 
9775 
976/ 
9748 
9735 

9786 
9772 
9759 
9745 
9732 

/  5  '9783 
I6'9770 
17  9756 
IS'9742 
I9'9729 

7909 
'8403 
•8898 
'9392 
'9886 

7955 
8453 
8950 
9447 
9944 

8002 
8502 
9002 
9502 

#002 

£048 
855  / 
9054 
9557 
0060 

8095 
860/ 
9/07 
96/3 
01/9 

8/4( 
8650 
9/59 
9668 
0/77 

8/88 
8700 
920 
9723 
0235 

8234 

8749 
9264 
9778 
0293 

8281 

8798 
93/6 
9833 
035  / 

8327 
6848 
9368 
9689 
0409 

21 
22 
23 
24 
25 

9743 
973  / 
97/9 
9707 
9694 

9740 
9728 
97/6 
9703 
969  ( 

9737 
9725 
97/2 
9700 
9687 

9734 
972/ 
9709 
9696 
9684 

973  / 
97/8 
9705 
9693 
9680 

9728 
97/5 
9702 
9689 
9676 

9725 
97/2 
9699 
9686 
9672 

9722 
9708 
9695 
9682 
9669 

97/9 
9705 
9692 
9678 

9665 

20-97/5 
21  '9702 
22'9688 
23-9675 
24  '966  / 

/  -0380 
/  -0875 
C/369 
/•/863 

/  '2358 

044) 
0939 
(436 
(933 
2430 

0502 
(003 

/503 
2003 
2503 

0564 
(067 
/570 
2073 
2576 

0625 
1130 
1636 
2142 

2648 

0686 
f/94 
(703 
22/2 
2721 

0747 
(258 
(770 
2282 
2794 

0808 
/322 
/837 
235  / 

2866 

0869 
/3S6 
1904 
2421 
2939 

0930 
/450 
/970 
249  / 
30O 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

9682 
9670 
9658 
9645 
9633 

9678 
9666 
9654 
964  / 
9629 

9675 
9662 
9650 
9637 

9625 

967/ 
9658 
9646 
9633 
9620 

9667 
9654 
964/ 
9629 
96/6 

9663 
9650 
9637 
9624 
96// 

9659 
9646 
9633 
9620 
9607 

9655 
9642 
9629 
96/6 
9602 

9652 
9638 
9625 
96// 
9598 

25-9648 
26  '9634 
27'962I 
28-9607 
29  9593 

/  '2852 
/  '3346 
C384/ 
/  '4335 
/  '4829 

2928 
3425 
3922 
44/9 
49(6 

3003 
3503 
4003 
4503 
5004 

3079 
3582 
4085 
4588 
509  / 

3/54 
3660 
4/66 
4672 
5/78 

3230 
3739 
4247 
4756 
5265 

3305 
38/7 
4329 
4840 
5352 

338  / 
3895 
44/0 
4925 
5439 

3456 
3974 
4491 
5009 
5527 

3532 
4052 
4573 
5093 
56/4 

26 
27 

28 
29 
30 

31 
32 
33 
34 
35 

962  / 
9609 
9597 
9584 
9572 

96/7 
9604 
9592 
9579 
9567 

96/2 
9600 
9587 
9575 
9562 

9608 
9595 
9582 
9570 
9557 

9603 
9590 
9577 
9565 
9552 

9598 
9585 
9573 
9560 
9547 

9594 
958  / 
9568 
9555 
954  / 

9589 
9576 
9563 
9549 
9536 

9585 
957  / 
9558 
9544 
953  / 

30'9580 
Sl'9566 
329553 
33-9539 
34  "9526 

/  '5324 
C58/8 
C63/2 
/  '6806 
/•730/ 

54/4 
59)  / 
6408 
6905 
7402 

5504 
6004 
6504 
7004 
7504 

5594 
6097 
6600 
7/03 
7606 

5684 
6/90 
6696 
7202 
7708 

5774 
6283 
6792 
7300 
7809 

5864 
6376 
6887 
7399 
79  // 

5954 
6469 
6983 
7498 
8013 

6044 
6562 
7079 
7597 

8//4 

6/34 
6655 
7175 
7695 
82/6 

31 

32 
33 
34 
35 
36 
37 
38 
39 
40 

36 

37 
38 
39 

40 

9560 
9548 
9535 
9523 
9511 

9555 
9542 
9530 
95/8 
9505 

9549 
9537 

9524 
9512 
9499 

9544 
9532 
95/9 
9506 
9494 

9539 
9526 
95/3 
950  / 
9488 

9534 
952  / 
9508 
9495 
9482 

9528 
95/5 
9502 
9489 
9476 

9523 
95/0 

9496 
9483 
9470 

95/8 

9504 
949  / 
9477 
9464 

35-95/2 

36-9499 
37-9485 
38'947I 
39'9458 

/  '7795 
/  '8289 
C8784 
(  "9278 
/  '9772 

7900 
8397 
8894 
939  / 
9889 

8004  j  8/09 
8504  86/2 
9005  9//5 
9505  96/8 
#005  0/2/ 

82/3 
87/9 
9225 
973/ 
0237 

83/8 
8827 
9336 
9845 
0353 

8423 
8934 
9446 
9958 
0470 

8527 
9042 
9557 
#07( 
0586 

8632 
9/49 
9667 
0/84 
0702 

8736 
9257 
9777 
0298 
08/8 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

9499 
9487 
9474 
9462 
9450 

9493 
948  / 
9468 
9456 
9443 

9487 
9474 
9462 
9449 
9437 

9481 
9468 
9456 
9443 
9430 

9475 
9462 
9449 
9437 
9424 

9469 
9456 
9443 
9430 
94/7 

9463 
9450 
9437 
9424 
94(0 

9457 
9443 
9430 
94/7 
9404 

945/ 
9437 
9424 
94/0 
9397 

40-9444 
4/'943( 
42'94I7 
43  '9404 
44-9390 

2-0267 
2'076( 
2'/255 
2-/750 

2-2244 

0386 
0883 
/380 
/S77 
2375 

0505 
(005 
/505 
2005 
2505 

0624 
//27 
(630 
2/33 
2636 

0743 
/249 
/755 
226  / 

2767 

0862 
(37( 
(880 
2389 
2898 

098  / 
(493 
2005 
25/7 
3028 

1100 
1615 
2/30 
2644 
3/59 

/220 
/737 
2255 
2772 

3290 

/339 
(859 
2380 
2900 
3420 
394  / 
446  / 
4982 
5502 
6023 

41 
42 
43 

44 
45 

9438 
9425 
94/3 
940  / 
9389 

943  / 
94/9 
9406 
9394 
9382 

9424 

94/2 
9399 
9387 
9374 

94/8 

9405 
9392 
9380 
9367 

94  // 
9398 
9385 
9373 
9360 

9404 
939  / 
9378 
9365 
9352 

9397 
9384 
937  ( 
9358 
9345 

9390 
9377 
9364 
935  / 
9337 

9384 
9370 
9357 
9343 
9330 

45-9377 
46-9363 
47-9349 
48-9336 
49-9322 

2  '2738 
2-3232 
2-3727 
2-4227 
2-47/5 

2872 
3369 
3866 
4363 
486) 

3005 
3506 
4006 
4506 
5006 

3/39 
3642 
4/45 
4648 
5/5/ 

3273 
3779 
4285 
479  / 
5296 

3406 
39/5 
4424 
4933 
5442 

3540 
4052 
4564 
5075 
5587 

3674 
4/88 
4703 
52/8 
5732 

3807 
4325 
4842 
5360 
5878 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

9377 
9364 
9352 
9340 
9328 

9369 
9357 
9344 
9332 
9320 

9362 
9349 
9337 
9324 
93/2 

9354 
9342 
9329 
93/6 
9304 

9347 
9334 
932  / 
9308 
9296 

9339 
9326 
93/3 
9300 
9288 

9332 
93/9 
9306 
9292 
9279 

9324 
93/( 
9298 
9284 
927  ( 

93/6 
9303 
9290 
9276 
9263 

50  '9309 
51  '9295 
52  '92S2 
53-9268 
54-9255 

2-52/0 
2'5704 
2'6/98 
2'6693 
2-7/87 
2V68/ 
2-8/76 
2-8670 
2'9/64 
29658 

5358 
5855 
6352 
6850 

7347 

5506 
6006 
6506 
7006 

7507 

5654 
6/57 
6660 
7/63 

7666 

5802 
6308 
68/4 
7320 
7826 

595  / 
6459 
6968 
7477 
7986 

6099 
66/0 
7/22 
7634 
8(46 

6247 
6762 
7276 
779  / 
8305 

6395 
69/3 
7430 
7948 
8465 

6543 
7064 
7584 
8/05 
8625 

51 
52 
53 
54 
55 

56 

57 
58 
59 

60 

93/5 
9303 
929  / 
9279 
9267 

9307 
9295 
9283 
9270 

9258 

9299 
9287 
9274 
9262 

9249 

929  / 
9278 
9266 
9253 

9240 

9283 
9270 
9257 
9244 
9232 

9275 
9262 
9249 
9236 
9223 

9266 
9253 
9240 
9227 
92(4 

9258 
9245 
923) 
92/8 
9205 

9249 
9236 
9223 
9209 
9/96 

55-9241 
56  '9227 
57-92/4 
58'9200 
59-9/87 

7844 
834  / 
8838 
9336 
9833 

8007 
8507 
9007 
9507 

#007 

8/69 
8672 
9/75 
9678 
0/8/ 

8332 
8838 
9344 
9850 
0356 

8495 
9004 
95/2 
#02  / 

0530 

8657 
9/69 
968( 
0/93 
0704 

8820 
9335 
9849 
0364 
0879 

8983 
9500 
#0/6 
0535 
/053 

9/45 
9666 
0/86 
0707 
(227 

56 
57 
58 
59 

60 

61 
62 
63 
64 
65 

9254 
9242 
9230 
92/8 
9205 

9245 
9233 
922  / 
9208 
9/96 

9237 
9224 
92/2 
9/99 
9/87 

9228 
92/5 
9202 
9/90 
9/77 

92/9 
9206 
9/93 
9/80 
9/68 

92(0 
9/97 
9/84 
9/7/ 
9/58 

920  / 
9/88 
9/75 
9/6/ 
9/48 

9/92 
9/78 
9/65 
9/52 
9/39 

9/82 
9/69 
9/56 
9/42 
9/29 

60-9/73 
6f9l60 
62-9146 
63-9133 
64-9119 

3-0/53 
3'0647 
3-//4I 
3'/636 
3-2/30 

0330 
0827 
/324 
(822 
23/9 

0507 
1007 
1507 
2008 
2508 

0684 
//87 
/69/ 
2/94 
2697 

0862 
(368 
(874 
2379 
2885 

/039 
/548 
2057 
2565 
3074 

(2/6 
(728 
2240 
275  / 
3263 

/393 
(90S 
2423 
2937 
3452 

1571 
2088 
2606 
3/23 

364/ 

/74S 
2268 
2789 
3309 
3830 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

9/93 
9/81 
9/69 
9/56 
9/44 

9/84 
9/7/ 
9/59 
9/47 
9/34 

9/74 
9/62 
9/49 
9/37 
9/24 

9/64 
9/52 
9/39 
9/26 
9(/4 

9/55 
9/42 
9/29 
9116 
9/04 

9/45 
9/32 
9//9 
9/06 
9093 

9(35 
9/22 
9/09 
9096 
9083 

9/25 
9//2 

9099 
9086 
9072 

9//5 
9/02 
9089 
9075 
9062 

65-9106 
66  9092 
67-9078 
68'9065 
69  '905  / 

3  '2624 
3-3O9 
3-36/3 

3-4/07 
3'4602 

28/6 
33/3 
38/( 
4308 
4805 

3008 

3508 
4008 
4508 
5008 

3200 
3703 
4206 
4709 
52/2 

339  / 
3897 
4403 
4909 
54/5 

3583 

4092 
4601 
5//0 
56/8 

3775 
4287 
4798 
53/0 
5822 

3967 
448  / 
4996 
550 
6025 

4/58 
4676 
5/93 
5711 
6229 

4350 
4870 
539  / 
59O 
6432 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

9/32 
9/20 
9/08 
9095 
9083 

9/22 
9/09 
9097 
9085 
9072 

9//2 
9099 
9086 
9074 
906/ 

9/0/ 
9088 
9076 
9063 
905/ 

909  / 
9078 
9065 
9052 
9040 

9080 
9067 
9054 
9041 
9028 

9070 
9057 
9044 
9030 
90/7 

9059 
9046 
9033 
90/9 
9006 

9048 
9035 
9022 
9008 
8995 

70-9038 
7f9024 
72'90II 
73-8997 
74-8984 

3-5096 
3-5590 
3-6084 
3-6579 
3  7073 

5302 
5799 
6297 
6794 
729  / 

5508 
6009 
6509 
7009 
7509 

57/5 
62/8 
672/ 
7224 
7727 

592  / 
6427 
6933 
7439 
7945 

6/27 
6636 
7/45 
7654 
8(63 

6334 
6845 
7357 
7869 
838  / 

6540 
7054 
7569 
8084 
8598 

6746 
7264 
778  / 
8299 
88/6 

6952 
7473 
7993 
85/4 
9034 

71 
72 
73 
74 
75 

76 

77 
78 
79 
80 

907( 
9059 
9046 
9034 
9022 

9060 
9048 
9035 
9023 
90/0 

9049 
9036 
9024 
90// 
8999 

9038 
9025 
90/3 
9000 
8987 

9027 
90/4 
900  / 
8988 
8976 

90/5 
9003 
8990 
8977 
8964 

9004 
899  / 
8978 
8965 
8952 

8993 
8980 
8966 
8953 
8940 

898  f 
8968 
8955 
894  / 
8928 

75'8970 
76'8956 
77-8943 
78-8929 
79  '89  (6 

3-7567 
3'8062 
3-8556 
3'9050 
3-9545 

7788 
8285 
8783 
9280 
9777 

8009 
8509 
9009 
9509 
#0/0 

8230 
8733 

9236 
9739 
0242 

845  / 
8957 
9462 
9968 
0474 

867  ( 

9(80 
9689 
#(98 
0707 

6892 

9404 
99/6 
0427 
0939 

9O3 
9628 

#/42 
0657 
O72 

9334 
985/ 
0369 
0886 
1404 

9555 
#075 
0595 
O/6 
/636 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

90;0 
8998 
S985 
8973 
896  / 

8998 
8986 
8973 
896  / 
8949 

8986 
8974 
896  / 
8949 
8936 

8975 
8962 
8949 
8937 
8924 

8963 
8950 
8937 
8924 
89/( 

895  / 
8938 
8925 
89/2 
8899 

8939 
8926 
89/3 
8899 
8886 

8927 
89/3 
8900 
8887 
8874 

89/4 
890  / 
8888 
8874 
886  / 

80  '8902 
8(  '8889 
82-8875 
83  '8862 
84*8848 

4-0039 
4-0533 
4-/028 
4'/522 
4-20(6 

0274 
0772 
/269 
/766 
2263 

05/0 
1010 
1510 
2010 
2510 

0745 
/24S 
/75/ 
2254 
2757 

0980 
1466 

1992 
2498 
3004 

(2/6 
(724 
2233 
2742 
325  / 

/45/ 
/963 
2474 
2986 
3498 

/6S6 
220  / 
27/6 
3230 
3745 

1922 
2439 
2957 
3474 
3992 

2/57 
2677 
3/98 
37/8 
4239 

81 
82 
83 
84 
85 

86 

87 
88 
89 
90 

8949 
8936 
8924 
89/2 

8900 

8936 
8924 
89/2 
8899 
8887 

8924 
89// 
8899 
8886 
8874 

891  / 
8899 
8886 
8873 
886  / 

8899 
8886 
8873 
8860 

8847 

8886 
8873 
8860 

8847 
8834 

8873 
8860 
8847 
8834 
882  / 

8860 
8847 
8834 
882  / 
8807 

8847 

8834 
882  / 
8807 
8794 

85-8834 
86  '882  ( 
87-8807 
88-8794 
89-8780 

4'25/C 

4-3005 
4-3499 
4-3993 

4'4488 

2760 
3258 
3755 
4252 

4749 

3010 
3510 
4010 
4511 
SOU 

3260 
3763 
4266 
4769 
5272 

35/0 

40/6 
4522 
5028 
5534 

3760 
4269 

4777 
5286 
5795 

40(0 
452  ( 
5033 
5545 
6057 

4259 
4774 
5289 
5803 
63/8 

4509 
5027 
5544 
6062 
6580 

4759 
5280 
5800 
6320 
684  / 

St. 
87 
88 
89 
90 

91 
92 
'  93 
94 
95 

£888 
8875 
8863 
885  / 
8839 

8874 
8862 
8850 
8837 
8825 

686  / 
8849 
8836 
8824 
88/1 

8848 
8835 
8823 
88/0 
8797 

S835 
8822 
8809 
8796 
8783 

882  / 
8808 
8795 
8782 
8769 

8808 
8795 
8782 
8768 
8755 

8794 
8781 
8768 
8754 
874  / 

8780 
8767 
8754 
8740 
8727 

90'8767 
9I48753 
92-8740 
93-8726 

94-87/2 

4-4982 
4  '5476 
4'597/ 
4  '6465 
4'6959 

5246 
5744 
624  ( 
6738 
7235 

5511 
6011 
6511 
7011 
7511 

5775 
6278 
678  / 
7284 
7787 

6040 
6545 
705  / 
7557 
8063 

6304 
68(3 
7322 
7830 
8339 

6568 
7080 
7592 
8/04 
86/5 

6833 
7347 
7862 
8377 
889  / 

7097 
76(5 
8/32 
8650 
9/67 

736/ 
7882 
8402 
8923 

9443 

91 
92 
93 
94 
95 

96 
97 
98 
99 

too 
87 

8826 

88(4 
8802 
8790 
8778 

88/3 

8800 
8788 
8775 
8763 

8799 
8786 
8774 
876  / 
8749 

8785 
8772 
8759 
8747 
8734 

8771 
8758 
8745 
8732 

(,;/" 

8756 

8743 
873  / 
87/8 
8705 

8742 
8729 
87(6 

8703 
8690 

8728 
87/5 
870/ 
8688 

8675 

87/3 

8700 
8687 
8673 
8660 

95-8699 
96'8685 
97-8672 
98'8658 
99-8645 

4-7454 
47948 
4-8442 
4-8936 

4'943/ 

7733 
8230 
8727 
9224 
972  / 

8011 
8512 
90/2 
95/2 
#0/2 

8290 
8793 
9296 
9799 
0302 

8569 
9075 
958/ 
#087 
0593 

8848 
9357 
9866 
0375 

C/NS4 

9/27 
9639 
#/5/ 
0662 
O74 

9406 
992  / 
0435 
0950 
/465 

9685 
#202 
0720 
/237 
1755 

9964 
0484 
(005 
(525 
2046 

96 
97 
98 
99 
100 

HI' 

'.)' 

8' 

7' 

6'  |  5' 

| 

3'  |  2'   r 

10' 

9'  |  8' 

7' 

&    5' 

4' 

y 

2'  |  1' 

| 

SINE. 

COSENE.                87° 

IS 


TRAVERSE  TABLES. 


3° 
/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

COSINE. 

SINE. 

3° 
/ 

2 
3 
4 
5 

0' 

r 

2'  |  3'  |  4' 

5'  |  G' 

t 

8'    9' 

0' 

r 

2' 

3' 

4' 

5' 

6' 

7 

8' 

w 

9986 
9973 
9959 
9945 
993; 

9986 
9972 
9958 
9945 
993  / 

9986 
9972 
9958 
9944 
9930 

9986 
9972 
9958 
9943 
9929 

9986 
997  / 
9957 
9943 
9928 

9986 
997/ 
9957 
9942 
9928 

9985 
997/ 
9956 
994  / 
9927 

9985 
9970 
9956 
9941 
9926 

9985 
9970 
9955 
9940 
9925 

'9985 
/  '9970 
2  '9955 
3'9940 
4  '9924 

•0523 
•(047 
•(570 
•2093 
•26/7 

0526 
/053 
/579 
2/05 
2631 

0529 
1058 
1588 
2117 
2646 

0532 
(064 
/596 
2128 
2660 

0535 
(070 
/605 
2/40 
2675 

0538 
(076 
(6/4 
2/52 
2689 

054  / 
/082 
/622 
2/63 
2704 

0544 
1087 
(63/ 
2/75 
27/8 

0547 
(093 
/640 
2/86 
2733 

0550 
1099 
1649 
2198 
2748 

99/8 
9904 
9890 
9877 
9863 

99/7 
9903 
9889 
9875 
986  / 

99/6 
9902 
9888 
9874 
9860 

99/5 

990; 

9887 
9873 
9858 

99/4 

9900 
9885 
987/ 
9857 

99/3 
9899 
9884 
9870 
9855 

99/2 

9898 
9883 
9868 
9854 

99  // 
9896 
9882 
9867 
9852 

99/0 
9895 
9880 
9865 
985  / 

5-9909 
6  '9894 
7  '9879 
8  '9864 
9  '9849 

'3/40 
'3664 
•4/87 
'47/0 
•5234 

3/58 

3684 
42/0 
4736 
5263 

3/75 
3704 
4233 
4763 
5292 

3/92 
3725 
4257 
4789 
532) 

32/0 
3745 
4280 
48/5 
5350 

3227 
3765 
4303 
484  ( 
5379 

3245 
3786 
4326 
4867 
5408 

3262 
3806 
4350 
4893 
5437 

3280 
3826 
4373 
49/9 
5466 

3297 
3847 
4396 
4946 
5495 

6 

7 
8 
9 
(0 

II 
12 
13 
14 
IS 

9849 
9836 
9822 
9808 
9794 

9848 
9834 
9820 
9806 
9792 

9846 
9832 
98/8 
9804 
9790 

9844 
9830 
98/6 
9802 
9788 

9842 
9828 
98/4 
9800 
9785 

984  / 
9826 
98/2 
9797 
9783 

9839 
9824 
98/0 
9795 
978  / 

9837 
9823 
9808 
9793 
9778 

9836 
982  / 
9806 
979  / 
9776 

/  0'9834 
1I'98I9 
/2'9804 
I3'9788 
(4-9773 

•5757 
'6280 
•6804 
V327 
7850 

5789 
63/5 
684  / 
7368 
7894 

5S2/ 
6350 
6879 
7408 
7938 

5853 
6385 
69/7 
7449 
798  / 

5885 
6420 
6955 
7490 
8025 

59/7 
6455 
6992 
7530 
8068 

5949 
6489 
7030 
757/ 
S//2 

5981 
6524 
7068 
76/2 
8/55 

60/3 
6559 
7/06 
7652 
8/99 

6045 
6594 
7/44 
7693 
8243 

(1 
12 
13 
14 
15 

16 
17 
18 
19 
20 

978  / 
9767 
9753 
9740 
9726 

9778 
9764 
975/ 
9737 
9723 

9776 
9762 
9748 
9734 
9720 

9773 
9759 
9745 
973  / 
97/7 

9771 

9757 
9742 
9728 
97/4 

9768 

9754 
9739 
9725 
97/0 

9766 
975  / 
9737 
9722 
9707 

9763 
9749 
9734 
97/9 
9704 

9761 

9746 
973  / 
97/6 
970  / 

I549758 
I6'9743 
I7'9728 
IS'9713 
19-9698 

"8374 
•8897 
•9420 
'9944 
/  '0467 

8420 
8946 
9473 
9999 
0525 

8467 
8996 
9525 

#054 
0583 

85/3 

9045 
9577 
0/09 
064  / 

8560 
9095 
9630 
0/65 

0700 

8606 
9/44 
9682 
0220 
0758 

8653 
9/93 
9734 
0275 
08/6 

8699 
9243 
9786 
0330 
0874 

8746 
9292 
9839 
0385 
0932 

8792 
9342 
989  / 
044  / 
0990 

16 

17 
18 
19 

20 

21 
22 
23 

24 
25 
26 
27 
28 
29 
30 

9712 
9698 
9685 
967) 
9657 

9709 
9695 
968  / 
9667 
9654 

9706 
9692 
9678 
9664 
9650 

9703 
9688 
9674 
9660 

9646 

9699 
9685 
967  / 
9656 
9642 

9696 
9682 
9667 
9653 
9638 

9693 
9678 
9663 
9649 
9634 

9689 
9675 
9660 
9645 
9630 

9686 
967( 
9656 
964  / 

9626 

20-9683 
2/-966S 
22-9652 
23-9637 
24-9622 

C099/ 
/•/5/4 
1  '2037 
C256/ 
/  "3084 

/052 
/578 
2/04 
2630 
3/57 

//I3 
(642 
2/7/ 
2700 
3229 

//74 
/706 
2238 
2770 
3302 

/235 
(770 
2305 
2839 
3374 

/296 
/833 
2371 
2909 
3447 

/357 
/897 
2438 
2979 
3520 

(4/8 
/96/ 
2505 
3049 
3592 

(479 
2025 
2572 
3/18 
3665 

(540 
2089 
2639 
3/88 
3738 

21 
22 
23 
24 
25 

9644 
9630 
9616 
9603 
9589 

9640 
9626 
96/2 
9598 
9584 

9636 
9622 
9608 
9594 
9580 

9632 
96/8 
9603 
9589 
9575 

9628 
96/3 
9599 
9585 
9570 

9624 
9609 
9595 
9580 
9566 

9620 
9605 
9590 
9576 
956  / 

96/5 
960) 
9586 
957/ 
9556 

961  / 
9596 
9581 
9566 
9552 

25-9607 
26-9592 
27-9577 
28-9562 
29-9547 

1  '3607 
T4/3; 
1  '4654 
T5/77 
/'570/ 

3683 
4209 
4735 
5262 
5788 

3758 
4288 
48/7 
5346 
5875 

3834 
4366 
4898 
5430 
5962 

3909 
4444 
4979 
55/4 
6049 

3985 
4523 
506/ 
5599 
6/36 

4060 
460  / 
5/42 
5683 
6224 

4/36 
4680 
5223 
5767 
63M 

42/2 

4758 
5305 
585  / 
6398 

4287 
4837 
5386 
5936 
6485 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

9575 
9561 
9548 
9534 
9520 

9570 
9557 
9543 
9529 
95/5 

9566 
9552 
9538 
9524 
95/0 

956  / 
9547 
9533 
95/8 
9504 

9556 
9542 
9527 
95/3 
9499 

9551 
9537 
9522 
9508 
9493 

9546 
9532 
95/7 
9502 
9488 

954; 
9527 
95/2 
9497 
9482 

9537 
9522 
9507 
9492 
9477 

30-9532 
31-9517 
32-9501 
33-9486 
34'947/ 

/  '6224 
/  '6748 
/  "727; 
/  7794 
C83/8 

63/4 
6840 
7367 
7893 
84/9 

6404 
6933 
7463 
7992 
852  / 

6494 
7026 
7558 
809  / 
8623 

6584 
7//9 
7654 
8/89 
8724 

6674 
72/2 
7750 
8288 
8826 

6764 
7305 
7846 
8387 
8928 

6854 
7398 
7942 
8486 
9029 

6945 
749  / 
8038 
8584 
9/3/ 

7035 
7584 
8/34 
8683 
9233 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

9507 
9493 
9479 
9466 
9452 

950  / 
9487 
9473 
9460 
9446 

9496 
9482 
9468 
9454 
9440 

9490 
9476 
9462 
9448 
9433 

9484 
9470 
9456 
9442 
9427 

9479 
9464 
9450 
9435 
9427 

9473 
9459 
9444 
9429 
94/5 

9468 
9453 
9438 
9423 
9408 

9462 
9447 
9432 
94/7 
9402 

35  '9456 
3  6  '944  ( 
37-9426 
38'94// 
39-9396 

C8S4/ 
/  '9364 
/  '9888 
2'04// 

2-0934 

8946 
9472 
9998 
0524 
/05I 

9050 
9579 
#/08 
0638 
M67 

9/55 
9687 
02/9 
075/ 
(283 

9259 
9794 
0329 
0864 
/399 

9364 
9902 
0440 
0977 
/5/5 

9468 
#009 
0550 
/09/ 
1632 

9573 
0//7 
0660 
/204 
/748 

9677 
0224 
077/ 
/3/7 
(864 

9782 
0332 
088/ 
/43/ 
/980 

36 

37 
38 
39 
40 

4( 
42 
43 
44 
45 

9438 
9424 
94// 
9397 
9383 

9432 
94/8 
9404 
9390 
9376 

9426 
94/2 
9398 
9384 
9370 

94/9 
9405 
939  / 
9377 
9363 

94/3 
9399 
9384 
9370 
9356 

9406 
9392 
9378 
9363 
9349 

9400 
9385 
937  / 
9356 
9342 

9394 
9379 
9364 
9349 
9334 

9387 
9372 
9357 
9342 
9327 

40'938/ 
4  /  '9365 
42-9350 
43-9335 
44-9320 

2-/45S 
2'/98( 
2'2504 
2  '3028 
2'355( 

(577 
2/03 
2629 
3/56 
3682 

(696 
2225 
2754 
3283 
38/3 

(8/5 
2347 
2879 
34// 
3943 

(934 
2469 
3004 
3539 
4074 

2053 
2591 
3/29 
3667 
4205 

2/72 
27/3 
3254 
3795 
4335 

229  / 
2835 
3379 
3922 
4466 

24/0 
2957 
3504 
4050 
4597 

2530 
3079 
3629 
4/78 
4728 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

9370 
9356 
9342 
9328 
93/5 

9363 
9349 
9335 
932  / 
9307 

9355 
934  / 
9327 
93/3 

9299 

9348 
9334 
9320 
9306 
9292 

934  / 
9327 
93/3 
9298 
9284 

9334 
9320 
9305 
929  / 
9276 

9327 
93/2 
9298 
9283 
9268 

9320 
9305 
9290 
9275 
9260 

93/2 
9297 
9282 
9267 
9253 

45-9305 
46-9290 
47-9275 
48-9260 
49-9245 

2'4075 
2'4598 
2'5/2( 
2  '5645 
2'6/68 

4208 
4734 
526  / 
5787 
63/3 

4342 

487/ 
5400 
5929 
6458 

4475 
5007 
5540 
6072 
6604 

4609 
5/44 
5679 
62/4 
6749 

4743 
528  / 
58/8 
6356 
6894 

4876 
54/7 
5958 
6499 
7039 

50/0 

5554 
6097 
664) 
7(85 

5/43 

5690 
6237 
6783 
7330 

5277 
5827 
6376 
6926 
7475 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

9301 
9287 
9274 
9260 
9246 

9293 
9279 
9266 
9252 
9238 

9285 
927  / 
9257 
9243 
9229 

9278 
9263 
9249 
9235 
922  / 

9270 
9255 
924  / 
9227 
92/2 

9262 
9247 
9233 
92/8 
9204 

9254 
9239 
9224 
92/0 
9/95 
9/81 
9/66 
9/5) 
9/37 
9/22 

9246 
923  / 
92/6 
920  / 
9/86 

9238 
9223 
9208 
9/93 
9/78 

50-9229 
5C92/4 
52-9/99 
53  '9  /  84 
54-9/69 

2'669/ 
2'72/5 
27738 
2'826/ 
2'8785 

6839 
7366 
7892 
84/8 

8945 

6988 
75/7 
8046 
8575 
9/04 

7/36 
7668 
8200 
8732 
9264 

7284 
78/9 
8354 
8889 
9424 

7432 
7970 
8508 
9046 
9584 

7580 
8/2/ 
8662 
9203 
9743 

7728 
8272 
88/6 
9359 
9903 

7876 
8423 
8970 
95/6 
#063 

8025 
8574 
9/24 
9673 
0223 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

9233 
92/9 
9205 
9/9/ 
9/78 

9224 
92/0 
9/96 
9/82 
9/69 

92/5 
920  / 
9/87 
9/73 
9/59 

9207 
9/93 
9/78 
9/64 
9/50 

9/98 
9/84 
9/69 
9/55 
9/4/ 

9/89 
9/75 
9/60 
9/46 
9/3/ 

9/72 
9/57 
9/42 
9/27 
9//3 

9/63 
9/48 
9/33 
9//S 
9/03 

55-9/54 
56-9/39 
57-9/24 
58-9/09 
59-9093 

2'9308 
2'9832 
3-0355 
3'0878 

3-1402 

947/ 
9997 
0523 
/050 
(576 

9633 
#/63 
0692 
/22/ 
(750 

9796 
0328 
0860 
(392 
/924 

9959 
0494 
/029 
/564 
2099 

#/2/ 
0659 
//97 
/735 
2273 

0284 
0825 
/366 
(906 
2447 

0447 
099  / 
(534 
2078 
2622 

0609 
1/56 
/703 
2249 
2796 

0772 
(322 
/87/ 
242) 
2970 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

9/64 
9/50 
9/37 
9/23 
9/09 

9/55 
9/4/ 
9(27 
9//3 
9099 

9/45 
9/3/ 
91/7 
9/03 
9089 

9/36 
9/22 
9/08 
9093 
9079 

9/26 
9//2 
9098 
9084 
9069 

9//7 
9/02 
9088 
9074 

9059 

9/07 
9093 
9078 
9063 
9049 

9098 
9083 
9068 
9053 
9039 

9088 
9073 
9058 
9043 
9028 

60-9078 
61-9063 
62-9048 
63-9033 
64  '90/8 

3"/925 
3  '2448 
3-2972 
3-3495 
3-40/8 

2/02 
2628 
3/55 
368/ 
4207 

2279 
2808 
3338 
3867 
4396 

2457 
2989 
3521 
4053 
4585 

2634 
3/69 
3704 
4239 
4774 

28/( 
3349 
3887 
4425 
4962 

2988 
3529 
4070 
46/0 
5/5/ 

3(65 
3709 
4253 
4796 
5340 

3342 
3889 
4436 
4982 
5529 

3520 
4069 
46/9 
5/68 
57/8 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

9095 
9082 
9068 
9054 
904  / 

9085 
9072 
9058 
9044 
9030 

9075 
9061 
9047 
9033 
90/9 

9065 
9051 
9037 
9023 
9008 

9055 
904/ 
9026 
90/2 
8998 

9045 
9030 
90/6 
900  / 
8987 

9034 
9020 
9005 
8990 
8976 

9024 
9009 
8994 
8979 
8965 

90/3 
8998 
8983 
8968 
8954 

65-9003 
66-8988 
67-8973 
68-8957 
69-8942 

3  '4542 
3'5065 
3'5588 
3'6//2 
3  '6635 

4733 
5260 
5786 
63/2 
6838 

4925 
5454 
5983 
65/3 

7042 

5//7 

5649 
6/8/ 
67/3 
7245 

5309 
5844 
6379 
69/4 

7449 

5500 
6038 
6576 
7//4 
7652 

5692 
6233 
6774 
73/4 

7855 

5884 
6427 
697/ 
75/5 
8059 

6075 
6622 
7/69 
77/5 
8262 

6267 
68/7 
7366 
79/6 
8465 

66 
67 
68 
69 
70 

71 

72 
73 
74 
75 

9027 
90/3 
9000 
8986 
8972 

90/6 
9002 
8988 
8975 
896  / 

9005 
899  / 
8977 
8963 
8949 

8994 
8980 
8966 
8952 
8938 

8983 
8969 
8955 
8940 
8926 

8972 
8958 
8943 
8929 
89/4 

896  / 
8946 
8932 
89/7 
8903 

8950 
8935 
8920 
8905 
889  / 

8939 
8924 
8909 
8894 
8879 

70  '8927 
71-8912 
72-8897 
73-8882 
74-8867 

37/59 
37682 
3-8205 
3-8729 
3-9252 

7365 
789  / 
84/7 
8944 
9470 

757  / 
8100 
8629 
9/59 
9688 

7777 
8309 
S84/ 
9373 
9906 

7984 
85/8 
9053 
9588 
#/23 

8/90 
8728 
9265 
9803 
034  / 

8396 
8937 
9478 
#0/8 
0559 

8602 
9/46 
9690 
0233 
0777 

8808 
9355 
9902 
0448 
0995 

90/5 
9564 
#//4 
0663 
/2/3 

71 
72 
73 
74 
75 

76 

77 
78 
79 

80 

8958 
8945 
893  / 
89/7 

8904 

8947 
8933 
89/9 
8905 
889/ 

8935 
892  / 
8907 
8893 
8879 

8923 
8909 
8895 
888  / 
8867 

89/2 
8897 
8833 
8869 
8854 

8900 
8885 
887/ 
8856 
8842 

8888 
8873 
8859 
8844 
8829 

8876 
886) 
8846 
8832 
88(7 

8864 
8849 
8834 
88/9 

8804 

75-8852 
76-8837 
77-8821 
78-8806 
79-8791 

3-9775 
4  '0299 
4-0822 
4'/345 
4-/S69 

9996 
0522 
/049 
(575 
2/0/ 

#2/7 
0746 
(275 
/804 
2334 

0438 
0970 
/502 
2034 
2566 

0658 
//93 
(728 
2263 
2798 

0879 
(4/7 
/955 
2493 
303  / 

1100 
1641 
2181 
2722 
3263 

/32/ 
1664 

2408 
2952 
3495 

/54/ 
2088 
2635 
3/8/ 
3728 

(762 
23/2 
286  / 
34// 
3960 

76 
77 

78 
79 
80 

8/ 
82 
83 
84 
85 

8890 
8876 
8862 
8849 
8835 

8878 
8864 
8850 
8836 
8822 

8865 
885  / 
8837 
8823 
8809 

8853 
8838 
8824 
88/0 
8796 

8840 
8826 
88M 
8797 
8783 

8827 
88/3 
8798 
8784 
8770 

88/5 
8800 
8785 
877/ 
8756 

8802 
8787 
8772 
8758 
8743 

8789 
8774 
8759 
8744 
8729 

SO'8776 
81-8761 
82-8746 
83  '873  / 
84-87/6 

4'2392 
4'29/6 
4-3439 
4'3962 
4  '4486 

2627 
3/54 
3680 
4206 
4732 

2863 
3392 
392  / 
4450 
4979 

3098 
3630 
4/62 
4694 
5226 

3333 
3868 
4403 
4938 
5473 

3569 
4(06 
4644 
5182 
5720 

3804 
4345 
4885 
5426 
5967 

4039 
4583 
5/27 
5670 
62/4 

4274 
482  / 
5368 
59/4 
646  / 

45/0 
5059 
5609 
6/58 
6708 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
•  90 

882  / 
8808 
8794 
8780 
8767 

8808 
8794 
8781 
8767 
8753 

8795 
8781 
8767 
8753 
8739 

8782 
8768 
8753 
8739 
8725 

8768 
8754 
8740 
8726 
87// 

8755 
874/ 
8726 
87/2 
8697 

8742 
8727 
87/2 
8698 
8683 

8728 
87/3 
8698 
8684 
8669 

87/4 
8699 
8684 
8669 
8655 

85  -870  / 
86-8686 
87-8670 
88-8655 
89-8640 

4  '5009 
4-5532 
4-6056 
4'6579 
4-7/02 

5259 
5785 
63// 
6837 

7364 

5509 
6038 
6567 
7096 
7625 

5758 
6290 
6823 
7355 
7887 

6008 
6543 
7078 
76/3 
8/48 

6258 

6796 
7334 
7872 
8409 

6508 
7049 
7589 
8/30 
867/ 

6758 
730  / 
7845 
8389 
8932 

7007 
7554 

8/0/ 
8647 
9/94 

7257 
7807 
8356 
8906 
9455 

91 

92 
93 
94 
95 

8753 
8739 
8725 
87/2 
8698 

8739 
8725 
87// 
8697 
8684 

8725 
87M 
8697 
8683 
8669 

87// 
8697 
8683 
8668 
8654 

8697 
8683 
8668 
8654 
8640 

8683 
8668 
8654 
8639 

8625 

8668 
8654 
8639 
8624 
86/0 

8654 
8639 
8624 
86/0 
8595 

8640 
8625 
86/0 
8595 
8580 

90-8625 
91-8610 
92-8595 
93-8580 
94-8565 

4'7626 
4-8/49 
4  8672 
4'9/96 
4-97/9 

7890 
8416 
8943 
9469 
9995 

8/54 
8684 
92/3 
9742 
#27  / 

84/9 
895  / 
9483 
#0/5 
0547 

8683 
92/8 
9753 
0288 
0823 
/358 
/893 
2428 
2963 
3498 

8947 
9485 
#023 
056  / 
/099 

92/2 
9752 
0293 
0834 
/375 

9476 
#020 
0563 
//07 
1651 

9740 
0287 
0834 
/380 
(927 

#005 
0554 
//04 
(653 
2203 

91 
92 
93 
94 
95 

96 

97 
98 
99 
100 

8684 
867  / 
8657 
8643 
8630 

8670 
8656 
8642 
8628 
86/4 

8655 
8641 
8627 
86/3 
8599 

8640 
8626 
86/2 
8598 
8584 

8625 
86// 
8597 
8582 

8568 

86(0 
8596 
858  / 
8567 
8552 

8595 
858  / 
8566 
855  / 
8537 

8580 
8565 
8550 
8536 
852  / 

8565 
8550 
8535 
8520 
8505 

95-8550 
96-8534 
97-85/9 
98'8504 
99-8489 

5-0243 
5'0766 
5'/289 
5-/S/3 
5  '2336 

052  / 
/048 
/574 
2/00 
2626 

0800 
/329 
(859 
2388 
29/7 

/079 
1611 
2/43 
2675 
3207 

(637 
2/75 
27/3 
3250 
3788 

(9/6 
2456 
2997 
3538 
4079 

2195 
2738 
3282 
3826 
4369 

2473 
3020 
3567 
4/13 
4660 

2752 
3302 
385  / 
440  / 
4950 

96 
97 
98 
99 
100 

86C 

60' 

59'  |  58'   67'  |  66'  |  65'   54'  |  53'  |  52'    51' 

60'    6!)' 

58'  |  57'   56'   55' 

54' 

53'  |  0-2'   51' 

SINE. 

COSINE.            86° 
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TRAVERSE   TABLES. 


y 

COSINE. 

SINE. 

»> 

/ 
2 
3 
4 
5 
6 
7 
8 
9 
10 

10' 

ir 

12' 

13' 

14' 

l.V 

16' 

17' 

18'    19' 

in' 

ir 

12'   13'   14' 

1.V   10'   17' 

IV   l!l' 

i 

2 
3 
4 
5 

9985 
9969 
9954 
9939 
9924 

9985 
9969 
9954 
9938 
9923 

9984 
9969 
9953 
9938 
9922 

99  SJ 
9968 
9953 
9937 
992( 

99S-. 
9968 
9952 
993S 
9920 

99S4 
9968 
9952 
9936 
9920 

9984 
9968 
995  / 
9935 
99/9 

9984 
9967 
995  / 
9934 
99/8 

9983 
9967 
9950 
9934 
99/7 

•9983 
/  '9967 
2'9950 
3-9933 
4-99(6 

•0552  0555 
'//05  //// 
'/657  (666 
•22/0  222/ 
•2762  2777 

0558 
1116 
1675 
2233 
279  / 

0561 
//22 
(683 
2244 
2806 

0564 
//28 
/692 
2256 
2820 

0567 
1134 

1701 
2268 
2835 

0570 
//40 
/709 
2279 
2849 

0573 
1/45 
(7/8 
229  / 
2864 

0576 
1151 
1727 
2303 
3878 

0579 
//57 
(736 
23/4 
2893 

6 

7 
8 
9 

10 

9908 
9893 
9878 
9863 

9847 

9907 
9892 
9877 
986/ 

9846 

9906 
989  / 
9875 
9860 

9844 

9905 
9890 
9874 
9858 
9842 

9904 
9889 
9873 
9857 
984  / 

9904 
9887 
987) 
9855 
9839 

9903 
9886 
9870 
9854 

9838 

9902 
9885 
9869 
9852 
9836 

990  ( 
9884 
9867 
985/ 

9834 

5-9900 
6-9883 
7-9866 
8  '9849 
9  '9833 

'33/4 
•3867 

•44/9 
'4972 
'5524 

3332 
3887 
4442 
4998 
5553 

3349 
3908 
4466 
5024 
5582 

3367 
3928 

4489 
5050 
56// 

3384 
3948 
45/2 
5076 

5640 

3402 
3968 
4535 
5/02 

5669 

34/9 
3989 
4559 
5/28 
5698 

3436  3454 
4009  (  4029 
4582  4605 
5/55  5/8/ 
5727  5756 

347  / 
4050 
4628 
5207 
5785 

II 
12 
13 
14 
IS 

9832 
98/7 
9802 
9786 
977; 

9830 
98/5 
9799 
9784 
9769 

9828 
98/3 
9797 
9782 
9766 

9827 
Mil 

9795 
9779 
9764 

9825 
9809 
9793 
9777 
976  / 

9823 
9807 
979/ 
9775 
9759 

982  / 
9805 
9789 
9773 
9756 

98/9 
9803 
9787 
9770 
9754 

98/8 
9801 

9784 
9768 
975/ 

(0-98/6 
/  /  "9799 
12-9782 
13-9766 
14-9749 

•6076 
'6629 
7/8/ 
'7734 
•8286 

6/08 
6664 
72/9 
7774 
8330 

6/40 
6699 
7257 
78/5 
8373 

6/72 
6733 
7295 
7856 
84/7 

6204 
6768 
7332 
7896 
8460 

6236 
6803 
7370 
7937 
8504 

6268 
6838 
7408 
7978 
8547 

6300 
6873 
7446 
80(8 
859  ( 

6332 

6908 
7433 

8059 
8635 

6364 
6943 
752  / 
8/00 
8678 

// 
12 
13 
14 
15 

16 

17 
18 
19 
20 

9756 
9740 
9725 
97/0 
9695 

9753 
9738 
9722 
9707 
969  / 

975  / 
9735 
97/9 
9704 
9688 

9748 
9732 
97/6 
9701 

9685 

9745 
9729 
97/3 
9698 

9682 

9743 
9727 
97/( 
9694 

9678 

9740 
9724 
9708 
969  / 

9675 

9737 
972  / 
970." 
9688 
9672 

9735 
97/8 
9702 
9685 
9668 

IS'9732 
(6-97/5 
(7-9699 
(S'9682 
(9-9665 

•8838 
•939  / 
9943 
/  '0496 
C/048 

8885 
9440 
9996 
055  / 
//06 

893  / 
9490 
#048 
0606 
M64 

8978 
9539 
0/00 
066/ 
(222 

9024 
9588 
0/52 
07/6 
(280 

907  / 
9638 
0205 
0772 
/339 

9//7 

9687 
0257 
0827 
(397 

9(64 
9737 
0309 
0882 
(455 

92/0 
9786 
0362 
0937 
1513 

9257 
9835 
0414 
0992 
/57/ 

16 

17 
18 
19 
20 

21 
22 
23 
24 
25 

9679 
9664 
9649 
9634 
96/8 

9676 
966  / 
9645 
9630 
96(4 

9673 
9657 
9641 
9626 
9610 

9669 
9653 
9638 
9622 
9606 

9666 
9650 
9634 
96/8 
9602 

9662 
9646 
9630 
96/4 
9598 

9659 
9643 
9626 
96/0 
9594 

9655 
9639 
9622 
9606 
9590 

9652 
9635 
96/9 
9602 
9585 

20-9648 
21  '9632 
22-96(5 
23-9598 
24'958/ 

/'/60/ 
T2/53 
/  "2705 
/  '3258 
/'38/0 

(662 
22/7 
2772 
3327 
3883 

/723 
228  / 
2839 
3397 
3955 

(783 
2345 
2906 
3467 
4028 

(845 
2409 
2973 
3537 

4101 

/905  /966 
2472  2536 
3039  3/06 
3606  :  3676 

4/73  4246 

2027 
2600 
3/73 
3746 
43/8 

2088 
2664 
3240 
38/5 
439  / 

2/49 
2728 
3307 
3885 
4464 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

9603 
9588 
9572 
9557 
9542 

9599 
9583 
9568 
9553 
9537 

9595 
9579 
9563 
9548 
9532 

9590 
9575 
9559 
9543 
9527 

9586 
9570 
9554 
9538 
9522 

9582 
9566 
9550 
9534 
95/8 

9578 
956  / 
9545 
9529 
95/3 

9573 
9557 
9540 
9524 
9508 

9569 
9552 
9536 
95/9 
9503 

25  '9565 
26-9548 
27-9531 
28-9514 
29-9498 

/  '4363 
C49/5 
/  '5467 
/  '6020 
/  "6572 

4438 
4993 
5549 
6/04 
6659 

45/4 
5072 
5630 
6/88 
6746 

4589 
5/50 
571  / 
6272 
6834 

4665 
5229 
5793 
6357 
692  / 

4740 
5307 
5874 
6441 
7008 

48/6 
5385 
5955 
6525 

7095 

4891 
5464 
6037 
6609 
7/82 

4967 

5542 
61/8 
6694 
7269 

5042 
562  / 
6/99 
6778 
7356 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

9527 
95/( 
9496 
948  / 
9466 

9522 
9506 
949  / 
9475 
9460 

95/7 
950  / 
9485 
9470 
9454 

95/2 
9496 
9480 
9464 
9449 

9507 
949  / 
9475 
9459 
9443 

950  / 
9485 
9469 
9453 
9437 

9496 
9480 
9464 
9448 
943  / 

949  / 
9475 
9458 
9442 
9425 

9486 
9469 
9453 
9436 
9420 

30  '948  / 
31  '9464 
32-9447 
33  '943  / 
34-94/4 

C7/25 
/  7677 
/  "8229 
/  '8782 
/  '9334 

72/5 
7770 
8325 
888  / 
9436 

7305 
7863 
842  / 
8979 
9538 

7395 
7956 
85/7 
9078 
9639 

7485 
8049 
86/3 

9/77 

974) 

7575 
8/42 
8709 
9276 
9842 

7665 
8235 
8804 
9374 
9944 

7755 
8328 
8900 
9473 
#046 

7845 
8420 
8996 
9572 
0/47 

7935 
85/3 
9092 
9670 
0249 

31 
32 
33 

34 
35 

36 
37 
38 
39 

40 

9450 
9435 
9420 
9405 
9389 

9445 
9429 
94/4 
9398 
9383 

9439 
9423 
9408 
9392 
9376 

9433 
94/7 
940  / 
9386 
9370 

9427 
94// 
9395 
9379 
9363 

942  / 
9405 
9389 
9373 
9357 

94/5 
9399 
9383 
9366 
9350 

9409 
9393 
9376 
9360 
9343 

9403 
9386 
9370 
9353 
9337 

35  '9397 
36-9380 
37-9364 
38-9347 
39-9330 

/  '9887 
2'0439 
2-099/ 
2'/544 
2'2096 

999  / 
0547 
//02 
(657 
22/2 

#096 
0654 
/2/2 
/770 
2329 

0200 
076/ 
/323 

/8S4 
2445 

0305 
0869 
/433 
(997 
2561 

0409 
0976 
/543 
2110 

2677 

05/4 
/084 
/654 
2223 
2793 

06/8 
1191 

1764 
2337 
2909 

0723 
(299 
(874 
2450 
3026 

0828 
/406 
/985 
2563 
3/42 

36 

37 
38 
39 

40 

41 
42 
43 
44 
45 

9374 
9359 
9343 
9328 
93/3 

9367 
9352 
9337 
932  / 
9306 

936  / 
9345 
9330 
93/4 
9298 

9354 
9338 
9323 
9307 
929  / 

9347 
933  / 
93/5 
9300 
9284 

9341 
9325 
9308 
9292 
9276 

9334 
93/8 
930/ 
9285 
9269 

9327 
93// 
9294 
9278 
926  / 

9320 
9304 
9287 
9270 
9254 

40-93/3 
4  /  '9297 
42'9280 
43  '9263 
44-9246 

2  '2649 
2-320/ 
2-3753 
2'4306 
2  "4858 

2768 
3323 
3878 
4434 
4989 

2887 
3445 
4003 
456  / 
5/20 

3006 
3567 
4/28 
4689 
5250 

3/25 
3689 
4253 
48/7 
538  / 

3244 
38// 
4378 
4945 
55/2 

3363 
3933 
4503 
5073 
5642 

3482 
4055 
4628 
5200 
5773 

360  / 
4/77 
4753 
5328 
5904 

3720 
4299 
4877 
5456 
6034 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 
47 
48 
49 
50 

9298 
9282 
9267 
9252 
9237 

9290 
9275 
9259 
9244 
9229 

9283 

9267 
9252 
9236 
9220 

9275 
9260 
9244 
9228 
92/2 

9268 
9252 
9236 
9220 
9204 

9260 
9244 
9228 
92/2 
9/96 

9253 
9236 
9220 
9204 
9/88 

9245 
9228 
92/2 
9/96 

9/79 

9237 
922  / 
9204 
9/87 
9171 

45-9230 
46-92/3 
47'9I96 
48-9/79 
49-9/63 

2'54M 
2-5963 
2'65/5 
2'7068 
2-7620 

5544 
6/00 
6655 
72/0 

7766 

5678 
6236 
6794 
7353 
79/( 

58// 
6373 
6934 
7495 
8056 

5945 
6509 
7073 
7637 
820  / 

6079 
6646 
72/3 
7779 
8346 

62/2 
6782 
7352 
7922 
8492 

6346 
69/9 
749  / 
8064 
8637 

6479 
7055 
763  / 
8206 
8782 

66/3 
7/92 
7770 
8349 

8927 

SI 
52 
53 
54 
55 

922  / 
9206 
9/9( 
9/75 
9/60 

92/3 
9198 
9/82 
9/67 
9/5/ 

9205 
9/89 
9/74 
9/58 
9/42 

9/96 
9/8/ 
9/65 
9/49 
9/33 

9/88 
9/72 
9/56 
9/40 
9/24 

9/80 
9/64 
9/48 
9/32 
9//5 

9/7/ 
9/55 
9/39 
9/23 
9/06 

9/63 
9/46 
9/30 
9//4 
9097 

9/54 
9/38 
9/2/ 
9/05 

9088 

50  '9  146 
Sl'9129 
52-9112 
53-9096 
54-9079 

2'8/73 
2'8725 
2'9278 
2-9830 
3-0382 

832  / 
8876 
9431 
9987 
0542 

8469 
9027 
9585 
#144 
0702 

86/7 
9/78 

9739 
0300 

0862 

8765 
9329 
9893 
0457 
1021 

89/3 
9480 
#047 
06/4 
1181 

906  / 
963  / 
020  / 
077/ 
/34/ 

92/0 
9782 
0355 
0928 
1500 

9358 
9933 
0509 
(085 
(660 

9506 
#084 
0663 

/.'../ 
/820 

SI 
52 
53 
54 
55 

56 

57 
58 
59 
60 

9/45 
9/30 
9//4 
9099 

9084 

9(36 
9/20 
9/05 
9090 
9074 

9/27 

9111 
9096 
9080 
9064 

9//S 
9/02 
9086 
9070 
9055 

9/09 
9093 
9077 
906  / 
9045 

9099 
9083 
9067 
905  / 
9035 

9090 
9074 
9058 
904  / 
9025 

908  / 
9064 
9048 
9032 
90/5 

907/ 
9055 
9038 
9022 
9005 

55-9062 
56-9045 
57-9029 
58-90/2 
59-8995 

3-0935 
3-/4S7 
3-2040 
3-2592 

3-3/44 

(097 
(653 
2208 
2763 
33/9 

(260 
1818 
2376 
2935 

3493 

(423 
/984 
2545 
3/06 
3667 

(585 
2/49 
27/3 
3277 

384  / 

1748 
23/5 
2882 
3449 
40/6 

1911 
2480 
3050 
3620 
4/90 

2073 
2646 
32/9 
379( 

4364 

2236  2398 
281  /  2977 
3387  3556 
3963  4/34 

4538  47/3 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

9069 
9053 
9038 
9023 
9008 

9059 
9043 
9028 
90/2 
8997 

9049 
9033 
90/8 
9002 
8987 

9039 
9023 
9007 
8992 
8976 

9029 
90/3 
8997 
898  / 
8965 

90/9 
9003 
8987 
897  / 
8955 

9009 
8993 
8976 
8960 
8944 

8999 
8982 
8966 
8949 
8933 

8988 
8972 
8955 
8939 
8922 

60-8978 
6  /  '8962 
62-8945 
63  '8928 
64-8911 

3  '3697  3874 
3  '4249  4429 
3-4802  4985 
3-5354  !5540 
3  '5906  6095 

405  / 
4609 
5/68 
5726 
6284 

4228 
4789 
5350 
59/2 
6473 

4405 
4969 
5534 
6098 
6662 

4583 
5/50 
57/6 
6283 
6850 

4760 
5330 
5899 
6469 
7039 

4937 
55/0 
6082 
6655 
7228 

5//4 
5690 
6265 
684  / 
74/7 

5291 
5870 
6448 
7027 
7605 
8/84 
8762 
934  / 
9920 
0498 

61 
62 
63 
64 
65 

66 
67 
58 
$9 

70 

8992 
8977 
8962 
8946 
893  / 

8982 
8966 
S95/ 
8935 
8920 

897  / 
8955 
8940 
8924 
8909 

8960 
8944 
8929 
89/3 
8897 

8949 
8933 
89/8 
8902 
8886 

8939 
8922 
8906 
8890 
8874 

8928 
89/( 
8895 
8879 
8863 

89/7 
8900 
8884 
8867 
885  / 

8906 

8889 
8872 
8856 
8839 

65-8895 
66-8878 
67'886/ 
68-8844 
69-8828 

3-6459 
370M 
37564 
3'8//6 

3-8668 

665  / 
7206 
776  / 
83/6 
8872 

6842 

7400 
7959 
85/7 
9075 

7034 
7595 
8/56 
87/7 
9278 

7226 
7790 
8354 
89/8 
9482 

74/7 
7984 
855  / 
9//8 
9685 

7609 
8/79 
8749 
93/8 
9888 

780  / 

8373 
8946 
95/9 
#092 

7992 
8568 
9144 
97/9 
029S 

66 

67 
68 
69 

70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

89/6 
890  / 
8885 
8870 
8855 

8904 
8889 
8874 
8858 
8843 

8893 
8877 
8862 
8846 
883  ( 

888  / 
8866 
8850 
8834 
88/8 

8870 
8854 
8838 
8822 
8806 

8858 
8842 
8826 
88/0 
8794 

8846 
8830 
8814 
8798 
878  / 

8835 
88/8 
8802 
8785 
8769 

8823 
8806 
8790 
8773 
8756 

70-8811 
71  '8794 
72-8777 
73-8761 
74-8744 

3'922/ 
3-9773 
4-0326 
4-0878 
4-/430 

9427 
9982 
0538 
(093 
/648 

9633 
#/9/ 
0750 
/308 
(866 

9839 
040  / 
0962 
(523 

2084 

#046 
06/0 
//74 
(738 
2302 

0252 
08/9 
/386 
/953 

2520 

0458 
/028 
/598 
2/68 

2737 

0664 
(237 
/8IO 
2382 
2955 

0870 
1446 
2022 
2597 

3/73 

/077 
/655 
2234 
28/2 
339) 
3969 
4548 
5/26 
5705 
6284 

71 
72 
73 

74 
75 
76 
77 
78 
79 
SO 

8840 
8824 
8809 
8794 

S778 

8827 
8812 
8796 
878  / 
8766 

88/5 
8799 
8784 
8768 
8753 

8803 
8787 
877  / 
8755 

8740 

8790 
8774 
8758 
8742 
8726 

8778 
8762 
8746 
8729 
87/3 

8765 

8749 
8733 
87/6 
8700 

8752 
8736 
8720 
8703 
8687 

8740 
8723 
8707 
8690 
8673 

75-8727 
76-87/0 
77-8694 
78-8677 
79-8660 

4-/9S3 
4-2535 
4-3088 
4-3640 
4-4/92 

2204 
2759 
33/4 
3870 
4425 

2424 
2983 
354) 
4099 
4657 

2645 
3206 
3767 
4328 
4890 

2866 
3430 
3994 
4558 
5/22 

3087 
3653 
4220 

4787 
5354 

3307 
3877 
4447 
50/7 
5587 

3528 
4/0/ 
4673 
5246 
58/9 

3749 
4324 
4900 
5476 
6051 

81 
82 
83 
84 
85 

8763 
8748 
8733 
87/7 
8702 

8750 
8735 
87/9 
8704 
8688 

8737 
872  / 
8706 
8690 
8675 

8724 
8708 
8692 
8677 
866  / 

87// 
8695 
8679 
8663 
8647 

8697 
868  / 
8665 
8649 
8633 

8684 
8668 
865  / 
8635 
86(9 

8670 
8654 
8638 
862/ 
8605 

8657 
8640 
8624 
8607 
859  / 

80-8643 
81-8627 
82'86/D 
83-8593 
84-8576 

4-4745 
4'5297 
4'5850 
4'6402 
4-6955 

4980 
5536 
609  / 
6646 
720  / 

52/5 
5774 
6332 
6890 
7448 

545  / 
60/2 
6573 
7/34 
7695 

5686 
6250 
68/4 
7378 
7942 

592  / 
6488 
7055 
7622 
8/89 

6/56 
6726 
7296 
7866 
8436 

6392 
6964 
7537 
8//0 
8683 

6627 
7202 
7778 
8354 
8929 

6862 
744  / 
80/9 
8598 
9/76 

81 
82 

83 

at 

S5 
M 

87 

M 

89 
90 

86 
87 
88 
89 
90 

8687 
8672 
8656 
8641 

8626 

8673 
8658 
8642 
8627 
861  / 

8659 
8643 
8628 
86/2 
8597 

8645 
8629 
86/4 
8598 
8582 

863  / 

86/5 
8599 
8583 

8567 

86/7 
860  / 
8585 
8569 
8553 

8603 
8586 
8570 
8554 
8538 

8588 
8572 
8555 
'8539 
8523 

8574 
8557 
854  / 
8524 

8508 

85-8560 
86-8543 
87-8526 
88-8509 
89-8493 

4-7507 
4-8059 
4-86/2 
4-9/64 
4-97/7 

7757 
83/2 
8867 
9423 

9978 

8006 
8565 
9/23 
968  / 
#239 

8256 

8817 
9378 
9940 
050  / 

8506 
9070 
9634 
#(98 
0762 

8756 
9323 
9890 
0457 
(024 

9006 
9575 
#/45 
07/5 
(285 

9255 
9828 
040  / 
0974 
(546 

9505 
#08  / 
0656 
/232 

(80S 

9755 
0333 
09/2 
/490 
2069 

91 
92 
93 
94 
95 
96 
97 
98 
99 
fOO 

86 

8611 
8595 
8580 
8565 
8549 

8596 
8580 
8565 
8550 
8534 

858  / 
8566 
8550 
8534 
85/9 

8566 
855  / 
8535 
85/9 
8503 

855) 
8535 
8520 
8504 
8488 

8536 
8520 
8504 
8488 
8472 

852  / 
8505 
8489 
8473 
8456 

8506 
8490 
8473 
8457 
844  / 

849  / 
8474 
8458 
844  / 
8425 

90-8476 
9  /  '8459 
92  '8442 
93-8426 

94-8409 

5'0269 
5'082/ 
5V374 
5'  (926 
5-2479 

0533 
(089 
/644 
2/99 
2755 

0798 
(356 
(9/4 
2472 
3030 

/062 
/623 
2/84 
2745 
3306 

(326  /590 
(890  2/57 
2454  2724 
30/8  329/ 
3582  3858 

1855 
2425 
2994 
3564 
4/34 

2//9 
2692 
3264 
3837 

44/0 

2383 
2959 
3535 
4//0 

4686 

2648 
3226 
3805 
4383 
4962 

9/ 
92 
93 
94 
95 

8534 
85/9 
8504 
8488 

8473 

85/9 
8503 
8488 
8472 
8457 

8503 
8488 
8472 
8456 
844  / 

8488 
8472 
8456 
8440 

8425 

8472 
8456 
8440 
8424 

8408 

8456 

8440 
8424 
8408 
8392 

8440 
8424 
8408 
839  / 
8375 

8424 
8408 
839  / 
8375 
8359 

8408 
8392 
8375 
8358 

8342 

95-8392 
96-8375 
97'8359 
98-8342 

99  'SSI'S 

5-303J 
5-3583 
5'4/36 
5-4688 
5'524/ 

33/0 
3865 
4420 
4976 
553  / 

3589 
4/47 
4705 
5263 

5822 

3867 
4429 
4990 
555  / 
6//2 

4/46 
47/0 
5274 
5838 

6402 

4425 
4992 
5559 
6/26 

6693 

4704 
5274 
5844 
64/3 
6983 

498.3 
5555 
6/28 
670  / 
7274 

526) 
5837 
64/3 
6988 
7564 

5540 
6//9 
6697 
7276 
7854 

96 

97 
98 
99 

;oo 
86° 

!><>' 

49'   48' 

47'   46' 

4:V 

44' 

43' 

42' 

41' 

50' 

49' 

48' 

4? 

4(i' 

45' 

44' 

43' 

42'  |  41' 

| 

SINE. 

COSINE. 

TRAVERSE  TABLES. 


3° 
/ 

2 
3 
4 
5 

COSINE. 

SINE. 

3° 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

20' 

21' 

22' 

•23   24' 

25' 

26'  |  27' 

88 

29' 

20' 

21' 

22' 

23' 

24' 

25' 

26' 

27' 

28' 

29 

9983 
9966 
9949 
9932 
99/5 

9983 
9966 
9949 
9932 
99/5 

9983 
9965 
9948 
9931 
99/4 

9983 
9965 
9948 
9930 
99/3 

9982 
9965 
9947 
9930 
99/2 

9982 
9964 
9947 
9929 
99// 

9982 
9964 
9946 
9928 
99/0 

9982 
9964 
9946 
9928 
9909 

9982 
9963 
9945 
9927 
9909 

'9982 
/  '9963 
2  '9945 
3  '9926 
4  '9908 
5'9889 
6'987/ 
7  '9852 
8  '9834 
9'98/5 

•0581 
•7/63 
'/744 
•2326 
•2907 

0584 
7/69 
7753 
2337 
2922 

0587 
//75 
/762 
2349 
2936 

0590 
7)80 
7770 
2367 
2951 

0593 
/786 
7779 
2372 
2965 

0596 
7/92 
(788 
2384 
2980 

0599 
//98 
1797 
2395 
2994 

0602 
7204 
(805 
2407 
3009 

0605 
(209 
1814 

2419 
3023 

0608 
/2/5 
/823 
2430 
3038 

6 
7 
8 
9 

(0 

9898 
9882 
9865 
9848 
983) 

9897 
9880 
9863 
9846 
9829 

9896 
9879 
9862 
9845 
9827 

9895 
9878 
986) 
9843 
9826 

9894 
9877 
9859 
9842 
9824 

9893 
9876 
9858 
9840 
9822 

9892 

9874 
9856 
9838 
982  / 

989  / 
9873 
9855 
9837 
98/9 

9890 
9872 
9854 
9835 
98/7 

•3489 
'4070 
"4652 
•5233 
•58/4 

3506 
4090 
4675 
5259 
5844 

3524 
41  1  1 
4698 
5285 
5873 

3541 
4/37 
472  / 
5377 
5902 

3558 
4/5/ 
4745 
5338 
593  / 

3576 
4/72 
4768 
5364 
5960 

3593 
4/92 
4797 
5390 
5989 

36/7 
42/2 
48/4 
54/6 
60/8 

3628 
4233 

4837 
5442 
6047 

3645 
4253 

486  / 
5468 
6076 

// 
(2 
(3 
14 
15 
16 
17 
18 
19 
20 

98/4 
9797 
9780 
9763 
9746 

98/2 
9795 
9778 
976) 
9744 

98/0 
9793 
9776 
9758 
974  / 

9808 
979/ 
9773 
9756 
9739 

9806 
9789 
977; 
9754 
9736 

9804 
9787 
9769 
975  / 
9733 

9803 
9785 
9767 
9749 
9731 

980/ 
9783 
9764 
9746 
9728 

9799 
9780 
9762 
9744 
9726 

(0-9797 
/  /  '9778 
/  2  '9760 
I3'974I 
I4'9723 

'6396 
"6977 
'7559 
•8740 
'8722 

6428 
70/2 
7597 
8787 
8765 

6460 
7047 
7634 
8222 
8809 

6492 
7082 
7672 
8262 
8852 

6524 
7777 
7770 
8303 
8896 

6556 
7(52 
7748 
8344 
8940 

6588 
7/86 
7785 
8384 
8983 

6620 
722  / 
7823 
8425 
9027 

6657 
7256 
786  / 
8465 
9070 

6683 
729  / 
7899 
8506 
9714 

II 
12 
13 
14 
15 

9729 
97/2 
9695 
9679 
9662 

9727 
97/0 
9692 
9675 
9658 

9724 
9707 
9689 
9672 
9655 

972  / 
9704 
9686 
9669 
965  / 

97/8 
970  / 
9683 
9666 
9648 

97/6 
9698 
9680 
9662 
9645 

97/3 
9695 
9677 
9659 
964/ 

97/0 
9692 
9674 
9656 
9638 

9707 
9689 
967/ 
9652 
9634 

IS'9704 
16-9686 
/7'96J57 
/  8  '9649 
19-9631 

•9303 
'9885 
1  '0466 
I'I048 
C/629 

9350 
9934 
0578 
7703 

7687 

9396 
9983 
0577 
//58 
7745 

9443 
#033 
0623 
7273 
(803 

9489 
0082 
0675 
(268 
7867 

9535 
073/ 
0727 
7323 
79/9 

9582 
0787 
0780 
(379 
1977 

9628 
0230 
0832 
7434 
2036 

9675 
0280 
0884 
7489 
2094 

9721 
0329 
0936 
7544 
2/52 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

9645 
9628 
96// 
9594 
9577 

9641 
9624 
9607 
9590 
9573 

9638 
9620 
9603 
9586 
9569 

9634 
96/7 
9599 
9582 
9564 

9630 
9613 
9595 
9578 
9560 

9627 
9609 
959  / 
9573 
9556 

9623 
9605 
9587 
9569 
955  / 

96/9 
9601 
9583 
9565 
9547 

96/6 
9597 
9579 
956  / 
9543 

20-96/2 
21  '9594 
22-9575 
23-9557 
24-9538 

7-2270 
1  '2792 
/  '3373 
1  '3955 
1  '4536 

227  / 
2856 
3440 
4024 
4609 

2332 
2920 
3507 
4094 
468/ 

2393 

2984 
3574 
4/64 
4754 

2454 
3047 
3640 
4234 
4827 

2575 
3111 

3707 
4303 
4899 

2576 
3/75 
3774 
4373 
4972 

2637 
3239 
384  / 
4443 
5044 

2698 
3303 
3908 
45/2 
5//7 

2759 
3367 
3974 
4582 
5(90 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

9560 
9543 
9526 
9509 
9492 

9556 
9539 
9522 
9504 
9487 

955  / 

9534 
95/7 
9500 
9482 

9547 
9529 
95/2 
9495 
9477 

9542 
9525 
9507 
9490 
9472 

9538 
9520 
9502 
9485 
9467 

9533 

95/5 
9497 
9480 
9462 

9529 
95// 

9493 
9474 
9456 

9524 
9506 
9488 
9469 
945  / 

25'9520 
26-9501 
27-9483 
28-9464 
29  '9446 

(-5/78 
1  '5699 
I'628I 
1  '6862 
1  -7443 

5/93 
5778 
6362 
6946 
753  / 

5269 
5856 
6443 
7030 
76/8 

5344 
5934 
6524 
7115 
7705 

5420 
60/3 
6606 
7/99 
7792 

5495 
6097 
6687 
7283 
7879 

557  / 
6/70 
6768 
7367 
7966 

5646 
6248 
6850 
7457 
8053 

5722 
6326 
693  / 
7536 
8740 

5797 
6405 
70/2 
7620 
8227 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

9476 
9459 
9442 
9425 
9408 

9470 
9453 
9436 
94/9 
9402 

9465 
9448 
9430 
94/3 
9396 

9460 
9442 
9425 
9407 
9390 

9454 
9437 
94/9 
9402 
9384 

9449 
943  / 
94/3 
9396 
9378 

9444 
9426 
9408 
9390 
9372 

9438 
9420 
9402 
9384 
9366 

9433 
94/4 
9396 
9378 
9360 

30-9427 
31-9409 
32-9390 
33-9372 
34-9353 

1  '8025 
1  '8606 
7-9788 
/  '9769 
2-0357 

S//5 
8699 
9284 
9868 
0452 

8205 
8792 
9379 
9967 
0554 

8295 
8885 
9475 
#065 
0656 

8385 
8978 
957  / 
0/64 
0757 

8475 
9071 
9667 
0263 
0859 

8565 
9/64 
9763 
0362 
0960 

8655 
9257 
9859 
0460 
7062 

8745 
9350 
9954 
0559 
1164 

8835 
9443 
#050 
0658 
(265 

37 
32 
33 

34 
35 

9391 

9374 
9357 
9340 
9323 

9385 
9368 
935  / 
9334 
93/6 

9379 
936  / 
9344 
9327 
93/0 

9373 
9355 
9338 
9320 
9303 

9366 
9349 
933  / 
93/4 

9296 

9360 
9342 
9325 
9307 
9289 

9354 
9336 
93/8 
9300 
9282 

9348 
9329 
93// 
9293 
9275 

934  / 
9323 
9305 
9286 
9268 

35-9335 
36-93/6 
37-9298 
38-9279 
39  '926  / 

2-0932 
2'/5/4 
2'2095 
2'2676 
2'3258 

(037 
/62/ 
2205 
2790 
3374 

1141 
1728 
23/6 
2903 
3490 

(246 
7836 
2426 
30/6 
3606 

(350 
/943 
2536 
3/29 
3723 

7455 
2057 
2647 
3243 
3839 

1559 
2158 
2757 
3356 
3955 

7664 
2266 
2867 
3469 
4077 

1768 
2373 
2978 
3582 
4187 

/873 
248  / 
3088 
3696 
4303 

36 

37 
38 
39 

40 

41 
42 
43 
44 
45 

9306 
9289 
9273 
9256 
9239 

9299 
9282 
9265 
9248 
923  / 

9292 
9275 
9258 
924  / 
9223 

9285 
9268 
925  / 
9233 
92/6 

9278 
926  / 
9243 
9226 
9208 

927/ 
9253 
9236 
92/8 
9200 

9264 
9246 
9228 
92/0 
9/92 

9257 
9239 
922  / 
9203 
9/84 

9250 
923) 
92/3 
9/95 
9/77 

40  '9243 
41  '9224 
42-9206 
43-9/87 
44-9/69 

2-3839 
2'4427 
2  '5002 
2'5584 
2-6765 

3958 
4543 
5727 
5777 
6296 

4077 
4665 
5252 
5839 
6427 

4/97 
4787 
5377 
5967 
6557 

43/6 
4909 
5502 
6095 
6688 

4435 
503  / 
5627 
6223 
6879 

4554 
5/53 
5757 
6350 
6949 

4673 
5275 
5876 
6478 
7080 

4792 
5396 
600  / 
6606 
727  / 

4977 
5578 
6/26 
6734 
734  / 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

9222 
9205 
9/88 
9/7/ 
9/54 

92/4 
9/97 
9/80 
9/63 
9/46 

9206 
9/89 
9/72 
9/54 
9137 

9/98 
9/8/ 
9/63 
9/46 
9/29 

9/90 
9/73 
9/55 
9/38 
9/20 

9/82 
9/65 
9/47 
9/29 
9111 

9)74 
9/56 
9/38 
9/2/ 
9/03 

9/66 
9/48 
9/30 
9//2 

9094 

9/58 
9/40 
9/22 
9/03 
9085 

45-9750 
46-9/32 
47-9;/3 
48  '9095 
49  '9076 

2'6747 
2'7328 
2-79/0 
2'849/ 
2'9072 

6880 
7465 
8049 
8633 
92/8 

70/4 
760) 
8/88 
8776 
9363 

7747 
7738 
8328 
8978 
9508 

7287 

7874 
8467 
9060 
9653 

74/4 
80/0 
8606 
9202 
9798 

7548 
8/47 
8746 
9345 
9944 

7682 
8283 
8885 
9487 
#089 

7875 
8420 
9025 
9629 
0234 

7949 
8556 
9/64 
9772 
0379 

46 
47 
48 
49 
50 

Si 

52 
53 
54 
55 

9/37 
9/20 
9/03 
9086 
9070 

9/29 
9111 
9094 
9077 
9060 

9/20 
9/03 
9085 
9068 
905  / 

9111 
9094 
9076 
9059 
904  / 

9/02 
9085 
9067 
9049 
9032 

9093 
9076 
9058 
9040 
9022 

9085 
9067 
9049 
903  / 
90/3 

9076 
9058 
9039 
902  / 
9003 

9067 
9048 
9030 
90/2 
8994 

50'905S 
51  '9039 
52-9021 
53-9001 
54-8984 

2-9654 
3-0235 
3-08/7 
3-/39S 
3-/980 

9802 
0386 
0977 
(555 
2/39 

9950 
0537 
7(25 
/7J2 
2299 

#098 
0688 
(278 
(869 
2459 

0246 
0839 
7432 
2025 
26/9 

0394 
0990 
(586 
2/82' 
2778 

0542 
1141 
1740 
2339 
2938 

069  / 
7292 
(894 
2496 
3098 

0839 
7443 
2048 
2653 
3257 

0987 
(594 
2202 
2809 
34/7 

51 
52 
53 

54 
55 

56 
57 
58 
59 
60 

9053 
9036 
90/9 
9002 
8985 

9043 
9026 
9009 
8992 
8975 

9034 
90/6 
8999 
8982 
8965 

9024 
9006 
8989 
8972 
8954 

90/4 
8997 
8979 
896  / 
8944 

9005 
8987 
8969 
895  / 
8934 

8995 
8977 
8959 
894  / 
8923 

8985 
8967 
8949 
893  / 
89/3 

8975 
8957 
8939 
8920 
8902 

55-8965 
56-8947 
57-8928 
58'89/C 
59  '889: 

3'256/ 
3-3743 
3-3724 
3-4305 
3-4887 

2724 
3308 
3892 
4477 
506/ 

2886 
3474 
406  / 
4648 
5235 

3049 
3639 
4229 
48/9 
54/0 

3272 
3805 
4398 
4997 
5584 

3374 
3970 
4566 
5762 

5758 

3537 
4/36 
4735 
5333 
5932 

3699 
4307 
4903 
5505 
6/07 

3862 
4467 
507/ 
5676 
6287 

4025 
4632 
5240 
5847 
6455 

56 
57 
58 
59 
60 

61 
62 
63 

64 
65 
66 
67 
68 
69 
70 

8968 
895  / 
8934 
89/7 
8900 

8958 
894  / 
8923 
8906 
8889 

8947 
8930 
89/3 
8895 
8878 

8937 
89/9 
8902 
8884 
8867 

8926 
8909 
889  / 
8873 
8856 

89/6 
8898 
S880 
8862 
8845 

8905 
8887 
8869 
885  / 
8833 

8894 
8876 
8858 
8840 
8822 

8884 
8865 
8847 
8829 
88// 

60-8873 
6  /  '8855 
62-8836 
63  '88  IS 
64-8799 

3-5468 
3-6050 
3-6637 
37273 
37794 

5645 
6230 
68/4 
7399 
7983 

5823 
64/0 
6997 
7584 
8/72 

6000 
6590 
7/80 
7770 
8360 

6777 
6770 
7363 
7956 
8549 

6354 
6950 
7546 
8742 
8738 

653  / 
7/30 
7729 
8328 
8927 

6708 
73(0 
7972 
85/4 
9775 

6885 
7490 
8095 
8699 
9304 

7063 
7670 
8278 
8885 
9493 

61 
62 
63 
64 
65 

8883 
8866 
8850 
8833 
88/6 

8872 
8855 
8838 
882  / 
8804 

886) 
8844 
8826 
8809 
8792 

8850 
8832 
88/5 
8797 
8780 

8838 
882  / 
8803 
8785 
8768 

8827 
8809 
879  / 
8774 
8756 

88/5 
8797 
8780 
8762 
8744 

8804 
8786 
8768 
8750 
873  / 

8792 
8774 
8756 
8737 
87/9 

65-8787 
66-8762 
67-8744 
68-8725 
69-8707 

3  '8376 
3  '8957 
3'9538 
4-0/20 
4'070/ 

8567 
9/52 
9736 
0320 
0905 

8759 
9346 
9933 
0527 
7/08 

895  / 
9547 
#737 
0727 
1311 

9742 
9735 
0328 
0927 
(574 

9334 
9930 
0526 
7/22 
77/8 

9525 
#724 
0723 
7322 
792/ 

9777 
0379 
0927 
7522 

2/24 

9909 
05/3 
///8 
/723 
2327 

#/00 
0708 
73/6 
7923 
2537 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

8799 
8782 
8765 
8748 
873  / 

8787 
8770 
8753 
8735 
87/8 

8775 
8757 
8740 
8723 
8706 

8762 
8745 
8728 
87/0 
8693 

8750 
8733 
87/5 
8697 
8680 

8738 
8720 
8702 
8685 
8667 

8726 
8708 
8690 
8672 
8654 

87/3 
8695 
8677 
8659 
864/ 

870/ 
8682 
8664 
8646 
8628 

70-8688 
71  '8670 
72-8651 
73-8633 
74-86/4 

4-/2S3 
4-/S64 
4  "2446 
4-3027 
4-3609 

/489 
2073 
2658 
3242 
3826 

/695 
2282 
2870 
3457 
4044 

1901 
2492 
3082 
3672 
4262 

2708 
2707 
3294 
3887 
4480 

2374 
29/0 
3506 
4/02 
4698 

2520 
37/9 
3778 
43/6 
49/5 

2726 
3328 
3930 
4537 
5733 

2932 
3537 
4741 
4746 
5357 

3738 

3746 
4353 
496/ 
5569 

71 
72 
73 

74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 
80 

87/4 
8697 
8680 
8663 
8647 

870/ 
8684 
8667 
8650 
8633 

8688 
867/ 
8654 
8637 
86/9 

8675 
8658 
8640 
8623 
8606 

8662 
8645 
8627 
8609 
8592 

8649 
863( 
86/4 
8596 
8578 

8636 
86/8 
8600 
8582 
8564 

8623 
8605 
8586 
8568 
8550 

8609 
859  / 
8573 
8554 
8536 

75-8596 
76-8577 
77-8559 
78-8540 
79-8522 

4-4790 
4-4777 
4-5353 
4-5934 
4'65/6 

4417 
4995 
5579 
6/64 
6748 

463  / 
52/9 
5806 
6393 
6980 

4352 
5442 
6032 
6623 
7273 

5073 
5666 
6259 
6852 
7445 

5293 
5S89 
6485 
70S) 
7677 

55/4 
6//3 
67/2 
73/7 

79/0 

5735 
6337 
6938 
7540 
8/42 

5956 
6560 
7/65 
7770 
8374 

6/76 
6784 
739  / 
7999 
8607 

81 
82 
83 
84 
85 

8630 
86/3 
8596 
8579 
8562 

86/6 
8599 
8582 
8565 
8548 

8602 
8585 
8568 
8550 
8533 

8588 
857/ 
8553 
8536 
85/8 

8574 
8557 
8539 
8521 
8504 

8560 
8542 
8525 
8507 
8489 

8546 
8528 
85/0 
8492 
8474 

8532 
85/4 
8496 
8478 
8460 

85/8 
8499 
848/ 
8463 
8445 

80-8504 
8/  -8485 
82-8467 
83  '8448 
84-8430 

47097 
4-7679 
4-8260 
4'8842 
4  '9423 

7333 
7977 
850  / 
9086 
9670 

7568 
8/55 
8742 
9330 
9977 

7803 
8393 
8983 
9573 
#764 

8038 
863  / 
9224 
98/7 
0470 

8273 
8869 
9465 
#06/ 
0657 

8509 
9(07 
9706 
0305 
0904 

8744 
9346 
9947 
0549 
1151 

8979 
9584 
#/88 
0793 
7398 

92/4 
9822 
0429 
(037 
/644 

87 
82 
83 
84 
85 

86 
87 
88 
89 
90 

8545 
8528 
85// 
8494 
8477 

8530 
85/3 
8496 
8479 
8462 

85/6 

8499 
848  / 
8464 
8447 

850/ 
8484 
8466 
8449 
843  ( 

8486 
8469 
845  / 
8433 
84/6 

847/ 
8454 
8436 
84/8 
8400 

8456 
8439 
8421 
8403 
8385 

844  / 
8423 
8405 
8387 
8369 

8426 
8408 
8390 
837) 
8353 

85-847  / 
86-8393 
87-8374 
88-8356 
89-8337 

5-0005 
5-0586 
5'//67 
5'/749 
5-2330 

0254 
0839 
1423 
2007 
2592 

0504 
7097 
7679 
2266 
2853 

0754 
7344 
7934 
2524 
3774 

7004 
(597 
2790 
2783 
3376 

7253 
7849 
2445 
3047 
3637 

7503 
2702 
2707 
3300 
3898 

1753 
2354 
2956 
3558 
4/60 

2002 
2607 
3272 
38/6 
442  / 

2252 

2860 
3467 
4075 
4682 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

86 

8460 
8444 
8427 
84/0 
8393 

8445 
8428 
84// 
8394 
8377 

8430 
84/2 
8395 
8378 
8360 

84/4 
8396 
8379 
8362 
8344 

8398 
838  / 
8363 
8345 
8328 

8382 
8365 
8347 
8329 
83// 

8367 
8349 
833  / 
83/3 
8295 

835  / 
8333 
83/5 
8296 
8278 

8335 
83/6 
8298 
8280 
8262 

90-83/9 
9  /  -8300 
92-8282 
93  '8263 
94'8245 

5-29/2 
5-3493 
5-4075 
5-4656 
5-5238 

3776 
3760 
4345 
4929 
55/3 

3440 
4028 
46)5 
5202 
5789 

3705 
4295 
4885 
5475 
6065 

3969 
4562 
5755 
5748 
634  / 

4233 
4829 
5425 
6027 
66/7 

4497 
5096 
5695 
6294 
6893 

4762 
5363 
5965 
6567 
7/69 

5026 
5630 
6235 
6840 
7444 

5290 
5898 
6505 
7/73 
7720 

97 
92 
93 
94 
95 

8376 
8359 
8342 
8325 
8308 

8360 
8342 
8325 
8308 
829  / 

8343 
8326 
8309 
829  / 
8274 

8327 
8309 
8292 
8274 
8257 

83/0 
8293 
8275 
8257 
8240 

8294 
8276 
8258 
8240 
8223 

8277 
8259 
824  / 
8223 
8205 

8260 
8242 
8224 
8206 
8/88 

8243 
8225 
8207 
8/88 
8/70 

95  '8226 
96-8208 
97-8/89 
98-8777 
99-8/53 

5-5879 

5'6400 
5-6982 
57563 
5-8/45 

6098 
6682 
7266 
785  / 
8435 

6377 
6964 
755) 
8)38 
8726 

6655 
7246 
7836 
8426 
90/6 

6934 
7527 
8/20 
87/3 
9306 

72/3 

7809 
8405 
900  / 
9597 

7492 
8090 
8689 
9288 
9887 

7770 
8372 
8974 
9576 
#/78 

8049 
8654 
9258 
9863 
0468 

8328 
8935 
9543 
#/5/ 
0758 

96 
97 

98 
99 
700 

40' 

39' 

38' 

37' 

36' 

35' 

34'   33' 

32' 

31' 

40' 

39' 

38' 

3/' 

36' 

35' 

34'  j  33' 

n 

31' 

SINE. 

COSINE. 

86° 

81 


TRAVERSE  TABLES. 


3' 
/ 

2 
3 
4 
5 
6 
7 
S 
9 
10 

COSINE. 

•SINK. 

,.o 
O 

) 
2 
3 
4 
5 

30' 

31' 

32   33' 

34'   3!)'  ]  30' 

37'   38' 

39' 

30'   31'   32'   S37 

34'  )  35'   3G'   37' 

:N  i  ;::)' 

998; 
9963 
9944 
9925 
9907 

99S/ 
9962 
9944 
9925 
9906 

998  / 
9962 
9943 
9924 
9905 

998  ( 
9962 
9942 
9923 
9904 

998  ( 
996  ( 
9942 
9923 
9903 

9980 
996  ( 
994  ( 
9922 
9902 

9980 
996  / 
994  / 
992  / 
990  / 

9980 
9960 
9940 
9920 
9900 

9980 
9960 
9940 
9920 
9900 

'9980 

;  -9959 

29939 
3.5,9,9 

4  '9899 

•06/0 
•)22) 
•(83) 
•2442 
'3052 

06(3 
/227 
1840 
2454 
3067 

06/6 
/233 
(849 
2465 
308  / 

06)9 
(238 
(858 
2477 
3096 

0622 
(244 
(866 
2488 
3//0 

0625 
(250 
1875 
2500 
3/25 

0628 
(256 
/8S4 
25/2 
3/40 

0631 
(262 
(892 
2523 
3(54 

0634 
(267 
(90( 
2535 
3(69 

0637 
1273 
1910 
2546 
3/83 

9888 
9869 
9851 
9832 
98/3 

9887 
9868 
9849 
983  / 
98/2 

9886  9885 
9867  9866 
9848  9846 
9829  9827 
98/0  9808 

9884 
9864 
9845 
9826 

9806 

9883 
9863 
9844 
9824 
9805 

9882 
9862 
9842 
9822 

9803 

988  ( 
986/ 
984/ 
982  / 
980  / 

9879 
9859 
9839 
98(9 
9799 

5'9878 
6'9858 
7  '9838 
8'98I7 

9-9797 

•3663 
•4273 
•4884 
'5494 
'6/05 

3680 
4294 
4907 
552  / 
6)34 

3698 

43/4 
4930 
5547 
6/63 

37/5 
4334 
4954 
5573 
6(92 

3733 
4355 
4977 
5599 
622  / 

3750 
4375 
5000 
5625 
6250 

3767 
4395 
5023 
565  / 
6279 

3785 
44/6 
5046 
5677 

6308 

3802 

4436 
5070 
5703 
6337 

3820 
4456 
5093 
5730 
6366 

6 
7 
8 
9 
)0 

II 
12 
13 
14 
IS 

9795 
9776 
9758 
9739 
9720 

9793 
9774 
9755 
9736 
97/8 

979  / 
9772 
9753 
9734 
97/5 

9789 
9770 
975  / 
9731 
97(2 

9787 
9768 
9748 
9729 
9709 

9785 
9765 
9746 
9726 
9707 

9783 
9763 
9743 
9724 
9704 

978  ( 
976  ( 
974  ( 
972  / 
970  / 

9779 
9759 
9739 
97/9 
9699 

IQ'9777 
1  1  '9757 
12-9736 
13-9716 

(4-9696 

'67/5 
•7326 
7936 
•8547 
•9/57 

6747 
736) 
7974 
8587 
920  / 

6779 
7396 
80/2 
8628 
9244 

68(( 
7430 
8050 
8669 
9288 

6843 
7465 
8087 
8709 
933  / 

6875 
7500 
8/25 
8750 
9375 

6907 
7535 
8(63 
879  ( 
94(9 

6939 
7570 
820  / 
883  / 
9462 

697( 
7605 
8238 
8872 
9506 

7003 
7639 
8276 
89(3 
9549 

)) 
12 
13 
14 
IS 

16 
17 
IS 
19 

20 

9702 
9683 
9664 
9646 
9627 

9699 
9680 
966  / 

9642 
9623 

9696 
9677 
9658 
9639 
9620 

9693 
9674 
9655 
9635 
96/6 

9690 
967( 
965  ( 
9632 
96)3 

9687 
9668 
9648 
9629 
9609 

9684 
9665 
9645 
9625 
9605 

968  / 
966  ( 
9642 
9622 

9602 

9678 
9658 
9638 
96/8 
9598 

(5-9675 
(6-9655 
I7'9635 
IS'9615 
(9-9594 

•9768 
/  '0378 
/  '0989 
C(599 
C22/0 

98/4 
0428 

)04( 
(654 
2268 

986( 
0477 
/093 
/7/0 
2326 

9907 
0526 
//46 
(765 
2384 

9954 
0576 
//98 
(820 
2442 

»000 
0625 
/250 
(875 
2500 

0046 
0674 
(302 
/930 
2558 

0093 
0724 
/355 
/985 
26(6 

0(39 
0773 
(407 
204  ( 

2674 

0)86 
0822 
(459 
2096 
2732 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

9608 
9590 
9571 
9552 
9534 

9605 
9586 
9567 
9548 
9529 

9601 
9582 
9563 
9544 
9525 

9597 
9578 
9559 
9539 
9520 

9593 
9574 
9555 
9535 
95(6 

9589 
9570 
9550 
953/ 
95/( 

9586 
9566 
9546 
9526 
9507 

9582 
9562 
9542 
9522 
9502 

9578 
9558 
9538 
95/8 
9498 

20-9574 
2  /  '9554 
22-9533 
23-95/3 
24-9493 

(  '2820 
C343I 
C404/ 
(  '4652 
(  "5262 

288  ( 
3495 
4/08 
472( 
5335 

2942 
3558 
4/75 
479  ( 
5407 

3003 
3622 
4242 
486  f 
5480 

3064 
3686 
4308 
4930 
5552 

3(25 
3750 
4375 
5000 
5625 

3/8tf 
38(4 
4442 
5070 
5698 

3247 
3878 
4509 
5139 
5770 

3308 
3942 

4575 
5209 

5843 

3369 
4006 
4642 
5279 
59(5 
~6552 
7/89 
7825 
8462 
9098 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 

30 

95/5 
9496 
9478 
9459 
9440 

95/0 
9492 
9473 
9454 
9435 

9506 

9487 
9468 
9449 
9430 

950  / 
9482 
9463 
9444 
9424 

9496 
9477 
9458 
9438 
94(9 

9492 
9472 
9453 
9433 
94/4 

9487 
9467 

9447 
9428 
9408 

9483 
9462 
9442 
9422 

9403 

9477 
9457 
9437 
94/7 
9397 

25-9473 
26-9452 
27-9432 
28-94(2 
29  939  ( 

/  '5873 
(  '6483 
(  7094 
/  7704 
/•83/J 

5948 
6562 
7(75 
7788 
8402 

6024 
6640 
7256 
7872 
8489 

6099 
67(8 
7337 
7957 

8576 

6/75 

6797 
74/9 
804  ( 
8663 

6250 
6875 
7500 
8(25 
8750 

6326 
6953 
758  ( 
8209 
8837 

6401 

7032 
7663 
8293 
8924 

6476 
7//0 
7744 
8378 

901  1 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

9422 
9403 
9384 
9366 
9347 

94/6 
9397 
9379 
9360 
934  / 

94// 
9392 
9373 
9354 
9335 

9405 
9386 
9367 
9348 
9328 

9400 
9380 
936  ( 
934) 
9322 

9394 
9374 
9355 
9335 
93/6 

9388 
9369 
9349 
9329 
9309 

9383 
9363 
9343 
9323 
9303 

9377 
9357 
9337 
93/7 
9297 

30'937( 
3/'935( 
32-9331 
33-93/0 
34-9290 

(  '8925 
(  "9536 
2-0/46 
2-0756 

2'/367 

90/5 
9628 
0242 
0855 
(469 

9/05 
9721 
0338 
0954 
/570 

9/95 
98/4 
0433 
(053 
(672 

9285 
9907 
0529 
1151 
1773 

937J 
»000 
0625 
(250 
(875 

9.'.65 
0093 
0721 
(349 

(977 

9555 
0(86 
08/7 
(447 
2078 

9645 
0279 
09(2 
(546 
2/80 

9735 
0372 
/008 
/645 

228  / 

31 
32 
33 
34 
35 

9329 
93/0 
929  / 
9273 
9254 

9322 
9303 
9284 
9266 
9247 

93/6 
9297 
9278 
9259 

9240 

9309 
9290 
927/ 
9252 
9232 

9303 
9283 
9264 
9245 
9225 

9296 
9277 
9257 
9238 
92/8 

9290 
9270 
9250 
9230 
92/( 

9283 
9263 
9243 
9223 

9203 

9276 
9556 
9236 
92/6 
9/96 

35-9270 
36  '9249 
37-9229 
38-9209 
39-9/89 

2'/977 
2'2588 
2-3/98 
2'3809 
2'44/9 

2082 
2695 
3309 
3922 

4536 

2/87 
2803 
34/9 
4035 
4652 

229  / 
29/0 
3529 
4/49 

4768 

2396 

3018 
3640 
4262 
4S84 

2500 
3125 
3750 
4375 

5000 

2605 
3232 
3860 
4488 
5//6 

2709 
3340 
397( 
4602 
5232 

28(4 

3447 
408) 
47(5 
5348 

29/8 
3555 
4/9/ 
4828 
5465 

36 
37 
38 
39 
40 

4( 
42 
43 
44 
45 
46 
47 
48 
49 
50 

9235 
92/7 
9/98 
9/79 
9/6/ 

9228 
9209 
9/90 
9/7/ 
9/53 

922  / 
9202 
9/83 
9/64 
9/45 

92/3 
9/94 
9/75 
9/56 
9(36 

9206 
9(87 
9(67 
9(48 
9(28 

9/98 
9/79 
9/59 
9/40 
9(20 

9/9( 
9/7( 
9(5( 
9(32 
9(12 

9(83 
9(64 
9/44 
9(24 
9/04 

9(76 
9(56 
9(36 
9)(6 
9096 

40-9/68 
41  '9(48 
42  9/28 
43-9/08 
44-9087 

2'5030 
2-5640 
2'625( 
2'686( 

2-7472 

5/49 
5762 
6376 
6989 
7603 

5268 
5884 
650  / 
7//7 
7733 

5387 
6006 
6625 
7245 
7864 

5506 
6/28 
6750 
7372 
7994 

5625 
6250 
6875 
7500 
8(25 

5744 
6372 
7000 
7628 
8256 

5863 
6494 
7(25 
7756 
8386 

5982 
6616 
7250 
7883 
85/7 

6/0) 
6738 
7374 

son 

8648 

41 
42 
43 

44 
45 
46 
47 
48 
49 
50 

9/42 
9/23 
9/05 
9086 
9067 

$134 
9115 
9096 
9077 
9059 

9/26 
9/07 
9088 
9069 
9050 

9(17 
9098 
9079 
9060 
904/ 

9(09 
9090 
9070 
905  / 
9032 

9/01 
90S/ 
9062 
9042 
9023 

9092 
9073 
9053 
9033 
90/3 

9084 
9064 
9044 
9024 
9004 

9075 

9055 
9035 
90(5 
8995 

45-9067 
46-9047 
47-9026 
48  9006 
49-8986 

2'80S2 
2'8693 
2-9303 
2-99(4 
3-0524 

8216 

8829 
9443 
»056 
0669 

8349 
8966 
9582 
0/98 
08/5 

8483 
9/02 
972( 
034  ( 
0960 

86/7 
9239 
9861 
0483 
1/05 

8750 
9375 
4000 
0625 
(250 

8884 
95/2 
0/39 
0767 
/395 

90(7 
9648 
0279 
09(0 
(540 

9(5( 

9784 
0418 
(052 
(686 

9284 
992) 
0557 
//94 
/83) 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

9049 
9030 
90/1 
8993 
8974 

9040 
902  / 
9002 
8983 
8964 

903  / 
90/2 
8993 
8974 
8955 

902  / 
9002 
8983 
8964 
8945 

90/2 
8993 
8973 
8954 
8935 

9003 
8983 
8964 
8944 
8925 

8994 
8974 
8954 
8934 
89(5 

8984 
8964 
8944 
8925 
8905 

8975 
8955 
8935 
89/5 
8895 

50-8966 
51  '8945 
52-8925 
53  '8905 
54  '8884 

3'(/35 
3/745 
3-2356 
3-2966 
3-3577 

(283 
(896 
25(0 
3/23 
3736 

(43) 
2047 
2663 
3280 
3896 

(579 
2/98 
28/7 
3437 
4056 

(727 
2349 
297  ( 
3593 
42(5 

(S75 
2500 
3/25 
3750 
4375 

2023 
265  / 
3279 
3907 
4535 

2/7) 
2802 
3433 
4064 
4694 

23/9 
2953 
3587 
4220 
4854 

2467 
3)04 
374) 
4377 
50/4 

51 
52 
53 
54 
55 

8955 
8937 
89/8 
8900 
8881 

8946 
8927 
8908 
8889 
8870 

8935 

89/6 
8897 
8878 
8859 

8925 
8906 
8887 
8868 
8849 

89/5 
8896 
8877 
8857 
8838 

8905 
8886 
8866 
8847 
8827 

8895 
8875 
8855 
8836 
88/6 

8885 
8865 
8845 
8825 
8805 

8874 
8854 
8834 
88/4 
8794 

55-8864 

56  '8844 
57'8824 
58-8803 
59-8783 

3-4/87 
3-4798 

3-5408 
3-60/9 
3-6629 

4350 
4963 
5577 
6/90 

6803 

45)2 
5(29 

5745 
636  ( 
6978 

4675 
5294 
5913 
6533 
7(52 

4838 
5460 
6082 
6704 
7326 

5000 
5625 
6250 
6875 
7500 

5/63 
579  / 
64(8 
7046 
7674 

5325 

5956 
6587 
72)8 

7848 

5488 
6)22 
6755 
7389 
8023 

5650 
6287 
6924 
7560 
8)97 

56 
57 
58 
59 

60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

8862 
8844 
8825 
8806 
8788 

8851 
8833 
88/4 
8795 
8776 

8840 
8821 
8802 
8783 
8764 

8829 
88(0 
879  ( 
8772 
8753 

88/8 
8799 
8780 
8760 
874  / 

8807 
8788 
8768 
8749 
8729 

8796 
8777 
8757 
8737 
87/7 

8785 
8765 
8745 
8725 
8705 

8774 
8754 
8734 
87/4 
8694 

60-8763 
6  (  '8742 
62-8722 
63-8702 
64-8682 

3'7240 
37850 
3'846( 
3-9071 
3  '9682 

74/7 
8030 
8644 
9257 
9870 

7594 
82(0 
8826 
9443 
*059 

777( 
8390 
9009 
9629 
0248 

7948 
8570 
9(92 
98(4 
0436 

8/25 
8750 
9375 
»000 
0625 

8302 
8930 
9558 
0(86 
08(4 

8479 
9(/0 
974  / 
0372 
/003 

8656 
9290 
9924 
0558 
1191 

8833 
9470 
#/07 
0743 
)380 

61 
62 
63 

64 
65 

8769 
8750 
8732 
87/3 
8694 

8757 
8738 
8720 
870  / 

8682 

8745 
8726 
8707 
8688 
8669 

8734 
87/4 
8695 
8676 
8657 

8722 
8702 
8683 
8664 
8644 

87/0 
8690 
867( 
865  ( 

8632 

8698 
8678 
8658 
8638 
86(9 

8686 
8666 
8646 
8626 
8606 

8673 
8653 
8633 
86/3 
8593 

65  -866) 
66'864( 
67-8621 
68-8600 
69-8580 

4-0292 
4-0902 
4-15/3 
4'2/23 
4'2734 

0484 
(097 
(7/0 
2324 
2937 

0675 
(292 
(90S 
2524 

3/40 

0867 
(486 
2/05 
2725 

3344 

(059 
(681 
2303 
2925 
3547 

/250 
(875 
2500 
3/25 
3750 

(442 
2070 
2698 
3325 
3953 

(633 
2264 
2895 
3526 
4/57 

1825 
2459 
3092 
3726 

4360 

20/7 
2653 
3290 
3926 

4563 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

8676 
8657 
8638 
8620 
860  / 

8663 
8644 
8625 
8607 
8588 

8650 
8631 
86/2 
8593 

8574 

8638 
86/8 
J599 
8580 
856  ( 

8625 
8605 
8586 
8567 
8547 

86/2 
8592 
8573 
8553 
8534 

8599 
8579 
8559 
8540 
8520 

8586 
8566 
8546 
8526 
8506 

8573 
8553 
8533 
85/3 
8493 

70'8560 
7C8540 
72-85/9 
73-8499 
74-8479 

4-3344 
4-3955 
4-4565 
4-5/76 
4  '5786 

355  / 
4/64 
4777 
539) 
6004 

3757 
4373 
4989 
5606 
6222 

3963 
4582 
520  / 
582  ( 
6440 

4/69 
479) 
5413 
6035 
6657 

4375 
5000 
5625 
6250 
6875 

4581 
5209 
5837 
6465 
7093 

4787 
54/8 
6049 
6680 
73/( 

4993 
5627 
626  / 
6895 
7528 

5200 
5836 
6473 
7/09 

7746 

71 

72 
73 
74 

75 

76 
77 
78 
79 
80 

8582 

8564 
8545 
8526 
8508 

8569 
8550 
853) 
85/2 

8494 

8555 
8536 
85(7 
8498 
8479 

8542 
8522 
8503 
8484 
8465 

8528 
8509 
8489 
8470 
8450 

85(4 
8495 
8475 
8456 
8436 

8500 
848  ( 
846  ( 
844  f 
842  ( 

8486 
8466 
8447 
8427 
8407 

8472 
8452 
8432 
84/2 

8392 

75-8458 
76-8438 
77-84/8 
78-8398 
79-8377 

4-6397 
47007 
476/8 
4'8228 
4'8839 

66(8 
723  ( 

7844 
8458 
9071 

6838 
7454 
807  / 
8687 
9303 

7059 
7678 
8297 
89(6 

9536 

7280 
7902 
8524 
9/46 
9768 

7500 
8/25 
8750 
9375 
»000 

772  / 
8349 
8977 
9604 
0232 

794) 

8572 
9203 
9834 
0465 

8162 

8796 
9429 
»063 

0697 

8383 
90/9 
9656 
0293 
0929 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

8489 
847  / 
8452 
8433 
84(5 

8475 
8456 
8437 
8418 
8399 

8460 
844  ( 
8422 
8403 
8384 

8446 
8427 
8407 
8388 
8369 

843  ( 
84(2 
8392 
8373 
8354 

84/6 
8397 
8377 
8358 
8338 

8402 
8382 
8362 
8342 
8323 

8387 
8367 
8347 
8327 
8307 

8372 
8352 
8332 
83/2 
8292 

SO'8357 
8  (  '8337 
82  83(6 
83-8296 
84  '8276 

4  '9449 
5'0060 
5-0670 
5-/2S/ 
5'/89/ 

9685 
0298 
09(( 
(525 
2/38 

9920 
0536 
1/52 
/769 
2385 

#/55 
0774 
(393 
20)2 
2632 

0390 
(0(2 
(634 
2256 
2878 

0625 
(250 
(875 
2500 
3/25 

0860 
1488 
2//6 
2744 
3372 

)095 
(726 
2357 
2988 
36(9 

1331 
196  4 
2598 
3232 
3865 

(566 
2202 
2839 

3476 
4//2 

51 

82 
83 
84 
85 

86 

87 
88 
89 

90 

8396 
8377 
8359 
8340 

832) 

838  / 
8362 
8343 
8324 
8305 

8365 
8346 
8327 
8308 
8289 

8350 
833  ( 
83(( 
8292 
8273 

8334 
83/5 
8296 
8276 
8257 

83(9 
8299 
8280 
8260 
8241 

8303 
8283 
8263 
8244 
8224 

8287 
8267 

8247 
8227 
8208 

8271 

8251 
823  ( 
82(( 
8(9( 

85-8256 
86-8235 
87-82(5 
88'8/95 
89-8/74 

5-2502 
5-3/12 
5-3723 
5-4333 

5-4944 

275  ( 
3365 
3978 
4592 
5205 

3001 
36/7 
4234 
4850 
5466 

3251 
3870 
4489 
5)08 
5728 

350  ( 
4(23 
4745 
5367 
5989 

3750 

4375 
5000 
5625 
6250 

4000 
4628 
5256 
5884 
65// 

4249 
4880 
55  /) 
6/42 
6773 

4499 
5/33 
5767 
6400 
7034 

4749 
5385 
6022 
6659 
7295 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 

8303 
8284 
8265 
8247 
8228 

8286 
8268 
8249 
8230 

8211 

8270 
8251 
8232 
82/3 
8/94 

8254 
8235 
82/5 
8/96 
8(77 

8237 
82/8 
8/99 
8/79 
8(60 

822) 
820  ( 
8(82 
8/62 
8143 

8204 
8(85 
8(65 
8/45 
8/25 

8188 
8168 
8/48 
8/28 
8(08 

8/71 
8/51 
8/3/ 
8/(( 
809  ( 

90-8/54 
9/-S/34 
92  8114 
93'8093 

94-8073 

5  5554 
5'6/65 
•5-6775 
57386 
5-7996 

58/8 
6432 
7045 
7659 

8272 

6083 
6699 
73/5 
793  / 

8548 

6347 
6966 
7585 
8204 
8824 

66// 
7233 
7855 
8477 
9099 

6875 
7500 
8/25 
8750 
9375 

7(39 
7767 
8395 
9023 
965  ( 

7404 
8034 
8665 
9296 
9927 

7668 
830) 
8935 
9569 
»203 

7932 
8568 
9205 
9842 
0478 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

96 

97 
98 

<j'j 
100 

86 

8209 
8/91 
8/72 
8/53 

8/35 

8/92 
8/73 
8/55 
8)36 

8/(7 

8/75 
8/56 
8/37 
tilt 

8099 

8/58 
8/39 
81  19 
8/00 
80SI 

8(4( 
8(2( 
8(02 
8082 

8063 

8(23 

8104 
8084 
8065 
8045 

8(06 
8086 
8066 
8046 

8027 

8088 

8068 
8048 
8028 

8008 

J070 

8050 
8030 
80(0 
7990 

95-8053 
96-8032 
97-80/2 
98-7992 

99-7972 

5-8607 
592/7 
5-9828 
6'0438 

6-/049 

8885 
9499 
»/(2 
0726 
/339 

9/64 
9780 
0397 
/0/3 
(629 

9443 
«062 
068) 
1300 

1920 

9722 
0344 
0966 
/588 
22/0 

*000 
0625 
(250 
(875 
2500 

0279 
0907 
(535 
2/63 
279  / 

0558 
((88 
(8(9 
2450 
308( 

0836 
/470 
2/04 
2737 
337/ 

1115 

1752 
2388 
3025 
366) 

:;o' 

291 

2* 

27' 

261 

251 

•2-1' 

231 

221 

21' 

:;t  )' 

2!)' 

28' 

2V" 

2B1 

2.r)' 

•24' 

23' 

•2-2' 

21' 

0 

SINE. 

COSINK.             86° 

23 


TRAVERSE  TABLES. 


3° 
/ 

2 
3 
4 
5 

COSINE. 

SINK. 

3° 

1 

2 
3 

4 
5 
6 
7 

a 

9 
10 

40' 

41'  |  42' 

43' 

44' 

45' 

46' 

47' 

48'  |  45)' 

40'    41'  |  42'  I  43' 

44'   45'  |  46'  |  47' 

48' 

49' 

9980 
9959 
9939 
99/8 
9898 

9979 
9959 
9938 
99/7 
9897 

9979 
9958 
9937 
99/7 
9896 

9979 
9958 
9937 
99(6 
9895 

9979 
9958 
9936 
99/5 
9894 

9979 
9957 
9936 
99;4 
9893 

9978 
9957 
9935 
99/4 
9892 

9978 
9956 
9935 
99(3 
989  ( 

9978 
9956 
9934 
99;2 
9890 

"9978 
;  '9956 
2'9933 
3'99II 
4'9889 

•0640 
•(279 
•(9/9 
•2558 
•3(98 

0642 
(285 
;927 
2570 

32;  2 

0645 

(29; 

(936 
258  ( 
3227 

0648 
(296 
(945 
2593 
324  ( 

065) 
)302 
(953 
2605 
3256 

0654 
;308 
)962 
26/6 
3270 

0657 
13(4 
(97( 
2628 
3285 

0660 
;320 

;9so 

2639 
3299 

0663 
(325 
(988 
265  ( 
33/4 

0666 
(33( 
(997 
2663 
3328 

6 
7 
8 
9 

/O 

9877 
9857 
9836 
98/6 
9795 

9876 
9855 
9835 
98;4 
9793 

9875 
9854 
9833 
98/2 
9792 

9874 
9853 
9832 

9s;i 

9790 

9873 
985; 
9830 
9809 
9788 

9872 
9850 
9829 
9807 
9786 

9870 
9849 
9827 
9806 
9784 

9869 
9847 
9826 
9804 
9782 

9868 
9846 
9824 
9802 
9780 

t>5'9867 
6  '9845 
7'9823 
8'9800 
9-9778 

'3837 
'4477 
'5((6 
'5756 
'6395 

3855 
4497 
5/39 
5782 
6424 

3872 
4517 
5;  63 
5808 
6453 

3889 

453S 
5(86 
5834 
6482 

3907 
4558 
5209 
5860 
65/( 

3924 
4578 
5232 
5886 
6540 

3942 
4599 
5255 
59(2 
6569 

3959 
4619 
5279 
5939 
6598 

3976 
4639 
5302 
5965 
6627 

3994 
4659 
5325 
599  ( 
6656 

// 

(2 
13 

14 

15 

9775 
9754 
9734 
97/3 
9693 

9773 
9752 
9731 
9711 
9690 

977; 
9750 
9729 
9708 
9687 

9769 
9748 
9727 
9706 
9685 

9767 
9745 
9724 
9703 
9682 

9764 
9743 
9722 
9700 
9679 

9762 
974  ( 
97(9 
9698 
9676 

9760 
9738 
97/7 
9695 
9673 

9758 
9736 
97  14 
9692 
9670 

;  0-9756 
;  ;  '9734 
I2'97I2 
13-9689 
14-9667 

7035 
7674 
•83(4 
•8953 
•9593 

7067 
7709 
835; 
8994 
9636 

7099 
7744 
8389 
9035 
9680 

7(30 
7779 
8427 
9075 
9723 

7/62 
78)4 
8465 
9116 
9767 

7/94 
7848 
8502 
9156 
98(0 

7226 
7883 
8540 
9(97 
9854 

7258 
79(8 
8578 
9238 
9898 

7290 
7953 
86(6 
9278 
994  ( 

7322 
7988 
8653 
93(9 
9985 

II 
12 
13 
14 
15 

16 
17 
IS 
19 
20 

9672 
9652 
9632 
96/1 
9591 

9669 
9649 
9628 
9608 
9587 

9666 
9646 
9625 
9604 
9583 

9663 
9642 
962; 
9600 
9579 

9660 
9639 
96/8 
9597 
9576 

9657 
9636 
96/5 
9593 
9572 

9654 
9633 
96(( 
9590 
9568 

965  ( 
9630 
9608 
9586 
9564 

9648 
9626 
9604 
9582 
9560 

15-9645 
(6-9623 
17-9601 
18-9579 
19-9556 

(  '0232 
(  '0872 

risu 

C2(5( 
/  '2790 

0279 

092; 

(564 
2206 
2848 

0325 
0970 
/6/6 
226/ 
2906 

0372 
(020 
/668 
23/6 
2965 

0418 
1069 
1720 
2371 

3023 

0464 

;i(9 

(773 

2427 
308  / 

05(/ 
((68 
(825 
2482 
3(39 

0557 

;2;7 

(877 
2537 
3197 

0604 
(267 
(929 
2592 
3255 

0650 
(3)6 
1982 
2647 
33(3 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

9570 
9550 
9529 
9509 
9488 

9566 
9546 
9525 
9504 
9484 

9562 
954; 
952; 
9500 
9479 

9558 
9537 
95;6 
9495 
9474 

9554 
9533 
95/2 
949; 
9469 

9550 
9529 
9508 
9486 
9465 

9546 
9525 
9503 
9482 
9460 

9542 
9521 
9499 
9477 
9455 

9538 
95;6 
9494 
9472 
9450 

20-9534 
21  '95  12 
22  9490 
23'9468 
24  '9446 

(  '3430 
(  '4069 
(  '4709 
(  '5348 
;  '5988 

349; 
4133 
4776 
54(8 
6061 

3552 
4;97 
4842 
5488 
6)33 

36/3 
426  / 
4909 
5557 
6206 

3674 
4325 
4976 
5627 
6278 

3735 
4389 
5043 
5697 
635  ( 

3796 
4453 
5(09 
5766 
6423 

3857 
45(6 
5(76 
5836 
6496 

39(8 
4580 
5243 
5906 
6568 

3978 
4644 
53(0 
5975 
664  f 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

9468 
9447 
9427 
9406 
9386 

9463 
9442 
9422 
940  ; 
9380 

9458 
9437 
94/6 
9396 
9375 

9453 
9432 
94;; 
9390 
9369 

9448 
9427 
9406 
9385 
9363 

9443 
9422 
9400 
9379 
9358 

9438 
94(7 
9395 
9374 
9352 

9433 
94/2 
9390 
9368 
9346 

9428 
9406 
9384 
9362 
9340 

25-9423 
26-9401 
27-9379 
28-9357 
29-9335 

;  '6627 
(  7267 
;  7906 
;  '8546 
J'9/86 

6703 

7345 
7988 
8630 
9273 

6778 

7424 
8069 
87M 
9360 

6854 
7502 
8(50 
8799 
9447 

692j> 
7580 
8232 
8883 
9534 

7005 
7659 
83(3 
8967 
962  ( 

7080 
7737 
8394 
905( 
9708 

7;56 
78;  6 
8475 
9;35 
9795 

723) 

7894 
8557 
92(9 
9882 

7307 
7972 
8638 
9304 
9969 

26 

27 
28 
29 

30 

31 
32 
33 

34 
35 

9365 
9345 
9324 
9304 
9284 

9360 
9339 
93/8 
9298 
9277 

9354 
9333 
93/2 
9291 
9270 

934J- 
9327 
9306 
9285 
9264 

9342 
932; 
9300 
9278 
9257 

9336 
93/5 
9293 
9272 
925  / 

9330 
9309 
9287 
9266 
9244 

9324 
9303 
928  / 
9259 
9237 

93/8 
9296 
9274 
9253 
923  ( 

30'9312 
3  1  '9290 
32-9268 
33-9246 
34-9224 

/  '9825 
2-0465 
2-//04 
2'/744 
2  "2383 

9915 
0557 
;200 
(842 
2485 

#005 
0650 
(296 
;94( 
2586 

0095 
0743 
(39) 
2040 
2688 

0/85 
0836 
/487 
2/38 
2790 

0275 
0929 
)583 
2237 
289  ( 

0365 
(022 
(679 
2336 
2993 

0455 
(115 
(775 
2434 
3094 

0545 
(208 
)870 
2533 
3(96 

0635 

;so; 

1966 
2632 
3297 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

9263 
9243 
9222 
9202 
9/8; 

9256 
9236 
92/5 
9/94 
9/74 

9250 
9229 
9208 
9(87 
9/66 

9243 
9222 
920  / 
9/80 
9/59 

9236 
92/5 
9/94 
9/72 
9/5/ 

9229 
9208 
9/86 
9(65 
9/44 

9222 
920  ; 
9(79 
9(58 
9/36 

92/5 
9(94 
9(72 
9;50 
9;28 

9209 
9/87 
9165 
9143 
9121 

35-9202 
36-9/79 
37-9(57 
38-9135 
39-9113 

2-3023 
2-3662 
2'4302 
2'494( 
2  '558; 

3/27 
3770 
44;2 
5054 
5697 

3232 
3877 
4522 

5;es 

5813 

3336 
3984 
4633 
528) 
5929 

344) 
4092 
4743 
5394 
6045 

3545 
4/99 
4853 
5507 
6/6( 

3650 
4307 
4963 
5620 
6277 

3754 
44(4 
5074 
5734 
6393 

3859 
452) 
5(84 
5847 
65(0 

3963 
4629 
5294 
5960 
6626 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 

9;6; 

9MO 
9120 
9099 
9079 

9/53 
9;32 
9M2 
909  / 
9070 

9/45 
9125 
9;04 
9083 
9062 

9;38 
9//7 
9096 
9075 
9054 

9/30 
9;09 
9087 
9066 
9045 

9/22 
9IO/ 
9079 
9058 
9037 

9/(4 
9093 

907; 

9050 
9028 

9;06 
9085 
9063 

904; 

90(9 

9099 
9077 
9055 
9033 
90/; 

40'909I 
41-9068 
42'9046 
43-9024 
44-9002 

2-6220 
2'6860 
2-7499 
2'8/39 
2'8778 

6339 
6982 
7624 
8266 
8909 

6458 
7104 
7749 
8394 
9040 

6577 
7225 
7874 
8522 
9)70 

6696 
7347 
7999 
8650 
930) 

68/5 
7469 
8/23 
8777 
943  / 

6934 
759  ( 
8248 
8905 
9562 

7053 
77(3 
8373 
9033 
9693 

7/72 
7835 
8498 
9/6( 
9823 

729; 

7957 
8623 
9288 
9954 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

9058 
9038 
90;7 
8997 
8977 

9050 
9029 
9008 
8988 
8967 

9041 
9020 
8999 
8979 
8958 

9033 

90;; 

8990 
8969 
8948 

9024 
9003 
898  ( 
8960 
8939 

90(5 
8994 
8972 
895  ( 
8929 

9006 
8985 
8963 
8942 
8920 

8998 
8976 
8954 
8932 
89JO 

8989 
8967 
8945 
8923 
890  ; 

45'8980 
46-8958 
47-8935 
48-89/3 
49  -889  / 

2-94/8 
3'0057 
3'0697 
3-J336 
3-;976 

9551 
0194 
0836 
1479 
2;2/ 

9685 
0330 
0976 
(62) 
2266 

9818 
0467 
1115 
1763 
2411 

9952 
0603 
(254 
(905 
2556 

#085 
0739 
(393 
2048 
2702 

02)9 
0876 
(533 
2190 

2847 

0352 

;o;2 

;672 
2332 

2992 

0486 
<;49 
1811 
2474 
3137 

06;9 
1285 
(95J 
2616 
3282 

46 
47 
48 
49 
50 

51 

52 
53 
54 
55 

8956 
8936 
89/5 
8895 
8874 

8946 
8926 
8905 
8885 
8864 

8937 
89/6 
8895 
8874 
8854 

8927 
8906 
8885 
8864 
8843 

89)8 
8897 
8875 
8854 
8833 

8908 
8887 
8865 
8844 
8822 

8898 
8877 
8855 
8834 

ss;2 

8889 
8867 
8845 
8823 

sso; 

8879 
8857 
8835 
8813 
8791 

50'8869 
5/-S847 
52-8825 
53-8802 
54-8780 

3'26(5 
3-3255 
3-3894 
3.4534 
3-5/73 

2763 
3406 
4048 
469( 
5333 

29(; 

3557 
4202 
4847 
5493 

3060 
3708 
4356 
5004 
5652 

3208 
3859 
45(0 
5/6) 
58/2 

3356 
40(0 
4664 
5318 

5972 

3504 
4(6( 
48/8 
5474 
6131 

3652 
43;i 
4971 
563  ( 
629  / 

3800 
4462 
5(25 
5788 
645  ( 

3948 
46;3 
5279 
5945 
66/0 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

8854 
8833 
8813 
8792 
8772 

8843 
8823 
8802 
878  / 
876/ 

8833 
88/2 
879( 
8770 
8749 

8822 
880  / 
8780 
8759 
8738 

ss;2 

8790 
8769 
8748 
8727 

8801 
8780 
8758 
8737 
87(5 

8790 
8769 
8747 
8726 
8704 

8780 
8758 
8736 
87(4 
8692 

8769 
8747 
8725 
8703 
8681 

55-8758 
56-8736 
57-87/4 
58  "869  / 
59-8669 

3-58/3 
3-6452 
3-7092 
3-7732 
3'837/ 

5976 
66/8 
7260 
7903 
8545 

6)38 
6783 
7429 
8074 
87/9 

630  / 
6949 
7597 
8245 
8894 

6463 
7//4 
7765 
84)7 
9068 

6626 
7280 
7934 
8588 
9242 

6788 
7445 
8;02 
8759 
94;6 

695; 
761  ( 
8270 
8930 
9590 

7113 
7776 
8439 
9(02 

9764 

7276 
7942 
8607 
9273 
9938 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

875  ( 
873; 
87/0 
8690 
8669 

8740 
8719 
8699 
8678 
8657 

8729 
8708 
8687 
8666 
8645 

87/7 
8696 
8675 
8654 
8633 

8706 
8684 
8663 
8642 
862; 

8694 
8673 
865  ( 
8630 
8608 

8682 
866J 
8639 

se;s 

8596 

867( 
8649 
8627 
8605 
8583 

8659 
8637 
8615 
8593 
8571 

60-8647 
61  -8625 
62-8603 
63-8581 
64'8558 

3'90// 
3-9650 
4"0290 
4'0929 
4'/569 

9/88 
9830 
0472 

;;i5 

1757 

9365 
#0(0 
0655 
/30( 
(946 

9542 
0/90 
0838 
/486 
2/35 

97/9 
0370 
/02( 
(672 
2323 

9896 
0550 
(204 
(858 
25(2 

#073 
0730 
)387 
2044 
270  ; 

0250 
09(0 
;570 
2230 
2889 

0427 
(090 
(753 
24(5 
3078 

0604 
(270 
1935 
260  ( 
3267 

61 
62 
63 

64 
65 

8649 
8629 
8608 
8588 
8567 

8637 
86/6 
8595 
8575 
8554 

8624 
8603 
8583 
8562 
854/ 

86/2 
859; 
8570 
8549 
8528 

8599 
8578 
8557 
8536 
8515 

8587 
8565 
8544 
8523 
8501 

8574 
8553 
8531 
85(0 
8488 

8562 
8540 
85/8 
8496 
8474 

8549 
8527 
8505 
8483 
8461 

65-8536 
66  85;  4 
67-8492 
68-8470 
69-8447 

4'2208 
4'2848 
4-3487 
4-4/27 
4  '4766 

2400 
3042 
3685 
4327 
4969 

259  ( 
3237 
3882 
4527 
5)73 

2783 
343) 

4079 
4728 
5376 

2975 
3626 
4277 
4928 
5579 

3(66 
3820 
4474 
5/28 
5782 

3358 
40;5 
4672 
5328 
5985 

3549 
4209 
4869 
5529 
6(89 

374  ( 
4404 
5066 
5729 
6392 

3932 
4598 
5264 
5929 
6595 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

8547 
8526 
8506 
8485 
8465 

8533 
85/3 
8492 
847( 
845; 

8520 
8499 
8478 
8458 
8437 

8507 
8486 
8465 
8444 
8423 

8493 
8472 
8451 
8430 
8408 

8480 
8458 
8437 
84/6 
8394 

8466 
8445 
8423 
8402 
8380 

8453 
843  / 
8409 
8387 
8366 

8439 
84J7 
8395 
8373 
835  ( 

70-8425 
7  /  "8403 
72-8381 
73'8359 
74  '8337 

4-5406 
4-6045 
4-6685 
4-7324 
47964 

5612 
6254 
6897 
7539 
8(82 

58(8 
6463 
7/09 
7754 
8399 

6024 
6672 
7320 
7969 
86/7 

6230 
688  ( 
7532 
8(84 

8835 

6436 
7090 
7744 
8398 
9052 

6642 
7299 
7956 
86;3 
9270 

6848 
7508 
8(68 
8828 
9488 

7054 
77(7 
8380 
9043 
9705 

726  / 
7926 
8592 
9257 
9923 

71 
72 
73 
74 
75 

8444 
8424 
8403 
8383 
8362 

8430 
8409 
8389 
8368 
8347 

84;  6 
8395 
8374 
8353 

8332 

8402 
838  / 
8360 
8338 
83(7 

8387 
8366 
8345 
8324 
8302 

8373 
835  ( 
8330 
8309 

8287 

8358 
8337 
83(5 
8294 
8272 

8344 
8322 
8300 
8278 
8257 

8329 
8307 
8285 
8263 
824  ( 

75-8314 
76-8292 
77-8270 
78-8248 
79-8226 

4'8603 
4  '9243 
4'9882 
5-0522 
5'((6( 

8824 
9466 
»;09 
075  ( 
;394 

9045 
9690 
0335 
098  / 
(626 

9265 
99/3 
0562 
;2)0 

/S58 

9486 
#;37 
0788 
)439 
2090 

9706 
0360 
(014 
;668 
2322 

9927 
0584 
(24( 
1898 
2555 

#/48 
0807 
M67 
2;27 
2787 

0368 
(03( 
1694 
2356 
30(9 

0589 
(254 
1920 
2586 
325  / 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

8342 
832/ 
8301 
8281 
8260 

8327 
8306 
8285 
8265 
8244 

83/2 
8291 
8270 
8249 
8228 

8296 
8275 
8254 
8233 
82(2 

828  / 
8260 
8239 
82/7 

8/96 

8266 
8244 
8223 
820  ; 
8(80 

8250 
8229 
8207 
8(86 
8(64 

8235 
82(3 
8191 
8(69 
8(48 

82;9 
8/97 
8/75 
8;53 

so; 

80-8204 
81-8181 
82-8159 
83-8137 
84-81(5 

5-1801 

S'2440 
S'3080 
5'37I9 
S'4359 

2036 
2678 

332; 

3963 
4606 

227( 
29(6 
3562 
4207 
4852 

2506 
3/55 
3803 
445) 
5099 

274) 
3393 
4044 
4695 
5346 

2977 
363  ( 
4285 
4939 
5593 

32;2 
3869 
4526 
5/82 
5839 

3447 
4/07 
4766 
5426 
6086 

3682 
4345 
5007 
5670 
6333 

39/7 
4583 
5248 
59  14 
6579 

81 
82 
83 
84 
85 

86 

87 
88 
89 
90 

8240 
8219 
8199 
8;78 
8158 

8223 
8203 
8/82 
8/62 
8/4/ 

8207 
8/87 
8/66 
8/45 
8;24 

8(9( 
8170 
8(49 
8(28 
8/07 

s;75 
s;54 
s;33 

8111 
8090 

8/59 
8(37 
8116 

8094 
8073 

8(42 
8(2; 
8099 
8078 
8056 

8/26 

s;o4 

8082 
8060 
8039 

8109 

8087 
8065 
8043 
802/ 

85-8093 
86-8070 
87-8048 
88-8026 
89-8004 

5-4998 
5-5638 
S'6277 
5'69I7 
5-7557 

5248 
5891 
6533 
7;  75 
78/8 

5498 
6(43 
6788 
7434 
8079 

5747 
6396 
7044 
7692 
8340 

5997 
6648 
7299 
7950 
8602 

6247 
690  / 
7555 
8209 
8863 

6496 
7/53 
78/0 
8467 
9/24 

6746 
7406 
8066 
8725 
9385 

6996 
7658 
832) 

8984 
9647 

7245 
7911 
8576 
9242 
9908 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

8137 
8/17 
8096 
8076 
8055 

8/20 
8/00 
8079 
8058 
8038 

8/03 
8082 
8062 
804; 
8020 

8086 
8065 
8044 
8023 
8002 

8069 
8048 
8026 
8005 
7984 

8052 
8030 
8009 
7987 
7966 

8034 
80(3 
799  ( 
7970 
7948 

so;7 

7995 
7973 
795  / 
7930 

7999 
7977 
7955 
7933 
79;; 

90-7982 
9(7960 
92-7937 
9379(5 
94-7893 

5-8/96 
5'8836 
5-9475 
6'0/(5 
6'0754 

8460 
9/03 
9745 
0387 
;030 

8724 
9370 
#0;5 
0660 
(306 

8989 
9637 
0285 
0933 
(58( 

9253 
9904 
0555 
1206 
)857 

95/7 

#;7i 

0825 
1479 
2)33 

978  / 
0438 
(095 
;752 
2409 

#045 
0705 
(365 
2025 
2684 

0309 
0972 
)635 
2297 
2960 

0573 
(239 
1905 
2570 
3236 

91 
92 
93 
94 
95 

96 
97 
98 
99 

100 

86 

8035 
80/4 
7994 
7973 
7953 

80/7 

7996 
7976 
7955 
7934 

7999 
7978 
7957 
7936 
79;6 

798; 
7960 
7959 
79/8 
7897 

7963 

7942 
7920 
7899 
7878 

7945 
7923 
7902 
7880 
7859 

7926 
7905 
7883 
7862 
7840 

7908 
7886 
7864 
7842 
782( 

7889 
7867 
7845 
7823 
7802 

957871 
96-7849 
977826 
987804 
997782 

6"(394 
6.2033 
6-2673 
6-33(2 
6-3952 

;672 
23/5 
2957 
3600 
4242 

)95) 
2596 
3242 
3887 
4532 

2230 
2878 
3526 

4/74 
4823 

2508 
3160 
38(( 
4462 
51(3 

2787 
344; 
4095 
4749 
5403 

3066 
3723 
4380 
5036 
5693 

3344 
4004 
4664 
5324 
5984 

3623 
4286 
4948 
561  ; 
6274 

3902 
4567 
5233 
5898 
6564 

96 
97 
98 
99 
100 

20' 

19' 

!«' 

17' 

16' 

15'  |  14'   13'  |  12' 

11' 

20' 

19'  |  18'   17' 

1  6'   16' 

14'   13' 

12' 

11' 

SINE. 

COSINE.           86° 

/^ 

f  OF  A 

(  UNIVERSITY) 


TRAVERSE  TABLES. 


3° 

; 

2 
3 
4 
5 

6 

7 
8 
9 

;o 

COSINE. 

SINK. 

3* 

/ 

2 
3 

4 
5 

50' 

or 

52 

53' 

54' 

55' 

56' 

5T 

58' 

59' 

50' 

51'   52' 

53' 

54' 

55' 

56 

in' 

58' 

^ 

9978 
9955 
9933 
9911 
9888 

9977 
9955 
9932 
99/0 
9887 

9977 
9954 
9932 
9909 
9886 

9977 
9954 
993  / 
9908 
9885 

9977 
9954 
993  ( 
9907 
9884 

9977 
9953 
9930 
9907 
9883 

9976 
9953 
9929 
9906 
9882 

9976 
9952 
9929 
9905 
988/ 

9976 
9952 
9928 
9904 
9880 

'9976 
(  '9952 
2  '9928 
3'9903 
4  '9879 

•0669 
•/337 
•2006 
•2674 
'3343 

067/ 
(343 
20(4 
2686 
3357 

0674 
(349 
2023 
2697 
3372 

0677 
(355 
2032 
2709 
3386 

0680 
(360 
2040 
272  / 
340) 

0683 
/366 
2049 
2732 

34/5 

0686 
(372 
2058 
2744 
3430 

0689 
1378 
2067 
2755 
3444 

0692 
(384 
2075 
2767 

3459 

0695 
/3S9 
2084 
2779 

3473 

9866 
9843 
982  / 
9799 
9776 

9865 
9842 
98/9 
9797 
9774 

9863 

984  / 
9818 
9795 
9772 

9862 
9839 
9816 
9793 
9770 

986  ( 
9838 
98(5 
9792 

9768 

9860 
9837 
98/3 
9790 
9766 

9859 
9835 
98/2 
9788 
9764 

9857 

9834 
98/0 
9786 
9762 

9856 
9832 
9808 
9784 
9760 

5'9855 

6'983I 
7'9807 
8  '9  783 
9-9758 

•40// 
•4680 
'5348 
'60/7 
•6685 

4029 
4700 
5372 
6043 
67/4 

4046 
4720 
5395 
6069 
6743 

4064 
474) 
54(8 
6095 
6773 

408  f 

476/ 
544  ( 
6121 
6802 

4098 
478  / 
5464 
6/47 
683  ( 

4(16 
4802 
5488 
6(74 
6860 

4133 
4822 
55// 
6200 
6889 

4/5) 

4842 
5534 
6226 
69/8 

4168 
4863 
5557 
6252 
6947 

6 

7 
8 
9 
(0 

// 

/2 
13 
14 
IS 

9754 
9732 
9709 
9687 
9664 

9752 
9729 
9707 
9684 
966  / 

9750 
9727 
9704 
968( 
9659 

9747 
9724 
9702 
9679 
9656 

9745 
9722 
9699 
9676 
9653 

9743 
9720 
9696 
9673 
9650 

974/ 
97/7 
9694 
9670 
9647 

9739 
97/5 
969  / 
9667 

9644 

9736 
97/3 
9689 
9665 

964) 

(  G'9734 
ll~97  10 
12-9686 
13-9662 

I4'9638 

•7354 
•8023 
•869  / 
"9360 
/  '0028 

7386 
8057 
8729 
9400 
0072 

74)8 
8092 
8767 
944) 
0//5 

7450 
8(27 
8804 
9482 
0(59 

7482 
8162 
8842 
9522 
0202 

75/4 
8/97 
8880 
9563 
0246 

7546 
823  ( 
89/7 
9603 
0289 

7577 
8266 
8955 
9644 
0333 

7609 
830  / 
8993 
9685 
0376 

764) 
8336 
903) 
9725 
0420 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

16 
17 

IS 
19 
20 

9642 
9620 
9597 
9575 
9553 

9639 
96/6 
9594 
957  / 

9549 

9636 
96(3 
9590 
9568 
9545 

9633 
9610 
9587 
9564 
954  / 

9629 
9606 
9583 
9560 
9537 

9626 
9603 
9580 
9556 
9533 

9623 
9600 

9576 
9552 
9529 

9620 
9596 
9572 
9549 
9525 

96/7 
9593 
9569 
9545 
952) 

15-9613 
(6-9589 
(7'9565 
(8'954( 
(9-95/7 

/  '0697 
T/365 
/  '2034 
(  '2702 
/'337( 

0743 
(4(5 
2086 
2757 

3429 

0790 
)464 
2)38 
28)3 
3487 

0836 
(5(3 
2(9( 
2868 
3545 

0882 
1563 
2243 
2923 
3603 

0929 
/6/2 
2295 
2978 
3661 

0975 
(66( 
2347 
3033 
37(9 

/022 
1711 
2399 

3088 
3777 

(068 
(760 
2452 
3(43 
3835 

//I5 

1809 
2504 
3/99 
3893 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

9530 
9508 
9485 
9463 
9441 

9526 
9504 
948  / 
9458 
9436 

9522 
9499 
9476 
9454 
943  / 

95(8 
9495 
9472 
9449 
9426 

95/4 
949  / 
9467 
9444 
942  / 

95(0 
9486 
9463 
9439 
94)6 

9505 
9482 
9458 
9435 
94f( 

950  / 
9477 
9454 
9430 
9406 

9497 
9473 
9449 
9425 
940  ( 

20-9493 
21  '9469 
22-9444 
23-9420 
24-9396 

/  '4039 
/  -4708 
/  '5377 
(  '6045 
C67/4 

4/00 
4772 
5443 
6115 
6786 

4/6) 
4836 
55/0 
6184 
6859 

4222 
4900 
5577 
6254 
693  ( 

4283 
4963 
5644 
6324 
7004 

4344 
5027 
57/0 
6393 
7076 

4405 
509/ 
5777 
6463 
7/49 

4466 
5155 
5844 
6533 
722  / 

4527 
52/9 
59/0 
6602 
7294 

4588 
5283 
5977 
6672 
7367 

21 
22 
23 

24 
25 

94/8 
9396 
9374 
935  / 
9329 

94(3 
939  / 
9368 

9346 
9323 

9408 
9385 
9363 
9340 
93/7 

9403 
9380 
9357 
9334 
93// 

9398 
9375 
9352 
9328 
9305 

9393 
9369 
9346 
9323 
9299 

9388 
9364 
9340 
93(7 
9293 

9382 
9359 
9335 
93/( 

9287 

9377 
9353 
9329 
9305 
928  ( 

25  '9372 
26-9348 
27-9324 
28-9299 
29-9275 

(  7382 
C805( 
/•87/9 
/  '9388 
2-0056 

7458 
8(29 
8800 
9472 
0(43 

7533 
8207 
8882 
9556 
0230 

7609 
8286 
8963 
9640 
03(8 

7684 
8364 
9044 
9724 
0405 

7759 

8442 
9(26 
9809 
0492 

7835 
852  ( 
9207 
9893 
0579 

79(0 
8599 
9288 
9977 
0666 

7986 
8678 
9369 

#06  ( 
0753 

806) 
8756 
945) 
0)45 
0840 

26 

27 
28 
29 
30 

31 
32 
33 

34 
35 

9306 
9284 
9262 
9239 
92/7 

9300 
9278 
9255 
9233 
92/0 

9294 
9272 
9249 
9226 
9203 

9288 
9265 
9242 
92/9 
9/96 

9282 
9259 
9236 
92/3 
9(90 

9276 
9253 
9229 
9206 
9/83 

9270 
9246 
9223 
9/99 
9/76 

9264 
9240 
92(6 
9/92 
9/69 

9257 
9233 
9209 
9(86 
9(62 

30  '925  / 
3T9227 
32-9203 
33-9/79 
349/55 

2-0725 
2'  (393 
2'2062 
2-2730 
2-3399 

08(5 
(486 
2/58 
2829 
350  / 

0905 
(579 
2254 
2928 
3602 

0995 
(672 
2349 
3027 
3704 

(085 
/765 
2445 
3125 
3805 

((75 
(858 
254  ( 
3224 
3907 

(265 
(95( 
2637 
3323 
4008 

(355 
2043 
2732 
342  ( 
4(/0 

(445 
2(36 
2828 
3520 
42(2 

(535 
2229 
2924 
36)9 
43)3 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

9/95 
9/72 
9/50 
9/27 
9/05 

9/88 
9/65 
9(42 
9(20 
9097 

9/8/ 
9/58 
9/35 
9//2 

9089 

9/73 
9/50 
9(28 
9105 

9082 

9(66 
9(43 
9/20 
9097 
9074 

9)59 
9)36 
9))3 
9089 
9066 

9/52 
9/28 
9/05 
908  ( 
9058 

9(45 
9(2( 
9097 
9074 
9050 

9/38 
9//4 
9090 
9066 
9042 

35-9130 
36-9106 
37-9082 
38-9058 
39-9034 

2  '4068 
2-4736 
2-5405 
2'6073 
2'6742 

4/72 

4844 
55/5 
6/86 
6858 

4277 
495) 
5625 
6300 
6974 

438  / 

5058 
5736 
6413 
7090 

4486 
5/66 
5846 
6526 
7206 

4590 
5273 
5956 
6639 
7322 

4694 
5380 
6066 
6752 

7438 

4799 
5488 
6(77 

6866 
7554 

4903 

5595 
6287 
6979 
7670 

5008 
5703 
6397 
7092 
7787 

36 

37 
38 
39 

40 

41 
42 
43 
44 
45 

9083 
9060 
9038 
90/6 

8993 

9075 
9052 
9030 
9007 

8984 

9067 
9044 
902  / 
8998 
8976 

9059 
9036 
90(3 
8990 
8967 

9051 
9027 
9004 
8981 
8958 

9042 
90(9 
8996 
8972 
8949 

9034 
90(( 
8987 
8964 
8940 

9026 
9002 
8979 
8955 
8931 

90/8 
8994 
8970 
8946 
8922 

40'90/0 
4  /  -8985 
42  '896  / 
43-8937 
44'89/3 

2  7410 
2'8079 
2'8747 
2-94(6 
3-0084 

7529 
820  / 
8872 
9544 
02/5 

7648 
8323 
8997 
967/ 
0346 

7767 
8445 
9(22 
9799 
0476 

7886 
8566 
9247 
9927 
0607 

8005 
8688 
937/ 
#054 
0737 

8(24 
88(0 
9496 
0/82 
0868 

8243 
8932 
962  ( 
03(0 
0999 

8362 
9054 
9746 
0437 
//29 

8481 
9)76 
987/ 
0565 

)260 

41 

42 
43 
44 
45 

46 
47 
48 
49 
50 

897  / 
8948 
8926 
8904 
888  / 

8962 
8939 
89/7 
8894 
8872 

8953 
8930 
8907 
8885 
8862 

8944 
892  ( 
8898 
8875 
8852 

8935 
89(2 
8888 
8865 

8842 

8926 
8902 
8879 
8856 
8832 

89/6 
8893 
8869 
8846 

8822 

8907 

8884 
8860 
8836 
88/2 

8898 

8874 
8850 
8826 
8802 

45-8889 
46-8865 
47'8840 
48-88/6 
49-8792 

3-0753 
3'/422 
3-2090 
3-2759 
3-3427 

0887 
/558 
2229 
290  / 
3572 

(020 
(694 
2369 
3043 
37)7 

O54 
(83) 
2508 
3(85 
3863 

1287 
1967 
2647 
3327 

4008 

/42/ 
2/04 
2787 
3470 
4/53 

(554 
2240 
2926 
36(2 
4298 

(688 
2376 
3065 
3754 
4443 

/82( 
25/3 
3205 
3896 
4588 

(954 
2649 
3344 
4038 
4733 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

8859 
8837 
88/4 
8792 
8769 

8849 
8827 
8804 
878  / 
8759 

8839 
88(6 
8794 
877  ( 
8748 

8829 
8806 
8783 
8760 
8737 

88/9 
8796 
8773 
8750 
8726 

8809 
8786 
8762 
8739 
87/5 

8799 
8775 
8752 
8728 
8704 

8788 
8765 
874  ( 
87/7 
8693 

8778 
8754 
8730 
8706 
8682 

50-8768 
51-8744 
52-8720 
53-8696 
5  4  '867  / 

3  '4096 
3  '4764 
3-5433 
3'6(0( 
3'6770 

4244 
49/5 
5587 
6258 
6930 

4392 
5066 
5740 
64)5 
7089 

4540 
52(7 
5894 
6572 
7249 

4688 
5368 
6048 
6728 
7408 

4836 
55/9 
6202 
6885 
7568 

4984 
5670 
6356 
7042 
7728 

5/32 
582  ( 
65(0 
7/98 
7887 

5280 
5972 
6663 
7355 
8047 

5428 
6)22 
68/7 
75/2 
8206 

51 

52 
53 
54 
55 

56 

57 
58 
59 
60 

8747 
8725 
8702 
8680 
8658 

8736 
87(4 
869  ( 
8669 
8646 

8725 
8703 
8680 
8657 
8634 

87/4 
869  / 
8668 
8645 
8622 

8703 
8680 
8657 
8634 
86/1 

8692 
8669 
8645 
8622 
8599 

868  f 
8657 
8634 
86(0 

8587 

8670 
8646 
8622 
8598 
8575 

8659 
8635 
861) 
8587 
8563 

55-8647 
56-8623 
57-8599 
58-8575 
59  "855  / 

3-7438 
3-8(07 

3'8776 
3  '9444 
4'0//3 

760  / 
8272 
8944 
96(5 
0287 

7764 
8438 
9)12 
9787 
046) 

7926 
8603 
9281 
9958 
0635 

8089 
8769 
9449 
#(29 
0809 

825  / 

8934 
96(7 
0300 
0983 

84(4 
9/00 
9786 
047  / 
//57 

8576 
9265 
9954 
0643 
/332 

8739 
9430 
#/22 
08/4 
/506 

890  / 
9596 
0290 
0985 
)680 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

8635 
86/3 
859  / 
8568 
8546 

8623 
860  ( 
8578 
8556 
8533 

86(/ 
8589 
8566 
8543 
8520 

8599 
8576 
8554 
853  / 
8508 

8587 
8564 
854  / 
85(8 
8495 

8575 
8552 
8529 
8505 
8482 

8563 
8540 
85(6 
8492 
8469 

855  ( 
8527 
8503 
8480 
8456 

8539 
85/5 
849  / 
8467 
8443 

60-8526 
61  -8502 
62-8478 
63'8454 
64-8430 

4'078( 
4'I450 
4'2I(8 
4  '2787 
4-3455 

0958 
(630 
230  / 
2973 
3644 

)/35 
)8)0 
2484 
3)58 
3833 

13/2 
/990 
2667 
3344 
402/ 

(489 
2/69 
2850 
3530 
42(0 

(666 
2349 
3032 
37/6 
4399 

(843 
2529 
32(5 
390  ( 
4587 

2020 
2709 
3398 
4087 
4776 

2/97 
2889 
358( 
4273 
4964 

2374 
3069 
3764 
4458 
5/53 

61 
62 
63 
64 
65 

8523 
850  / 
8479 
8456 
8434 

85/( 
8488 
8465 
8443 
8420 

8498 
8475 
8452 
8429 
8407 

8485 
8462 
8439 
84(6 
8393 

8472 
8448 
8425 
8402 
8379 

8459 
8435 
84/2 
8389 
8365 

8445 
8422 
8398 
8375 
835  ( 

8432 
8408 
8385 
836  ( 
8337 

84/9 
8395 
837  / 
8347 
8323 

65-8406 
66  '838  / 
67-8357 
68-8333 
69-8309 

4-4(24 
4-4792 
4'546( 
4'6(30 
4-6798 

43/5 
4987 
5658 
6330 

7001 

4507 
5)8) 
5856 
6530 
7204 

4699 
5376 
6053 
6730 
7408 

4890 
5570 
6250 
693  / 
76// 

5082 
5765 
6448 
7/3/ 

78/4 

5273 
5959 
6645 
733  ( 
80(7 

5465 
6/54 
6842 
753  ( 
8220 

5656 
6348 
7040 
7732 
8423 

5848 
6542 
7237 
7932 
8626 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

84/2 
8389 
8367 
8344 
8322 

8398 
8375 
8353 
8330 
8307 

8384 
836) 
8338 
83/6 
8293 

8370 
8347 
8324 
830  ( 
8278 

8356 
8333 
83/0 
8286 
8263 

8342 
83(8 
8295 
8272 
8248 

8328 
8304 
8280 
8257 
8233 

83(3 
8290 
8266 
8242 
82(8 

8299 
8275 
825  / 
8227 
8203 

70  '8285 
71-8261 
72-8237 
73-82(2 
74-8(88 

47467 
4-8/35 
4'8804 
4-9472 
5-0/4/ 

7673 
8344 
9016 
9687 
0358 

7879 
8553 
9227 
9902 
0576 

8085 
8762 
9439 
#//7 
0794 

829  / 
897) 
9651 
0331 
1011 

8497 
9(80 
9863 
0546 
(229 

8703 
9389 
#075 
076/ 
(447 

8909 
9598 
0287 
0976 
(664 

9)/5 
9807 
0499 
090 
)882 

932  ( 
#0(6 
07(0 
/405 
2)00 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

8300 
8277 
8255 
8233 
82/0 

8285 
8262 
8240 
82(7 
8/95 

8270 
8247 
8224 
8202 
8179 

8255 
8232 
8209 
8186 
8/63 

8240 
82/7 
8(94 
8/7/ 
8/47 

8225 
8202 
8(78 
8/55 
8/32 

82(0 
8186 
8(63 
8(39 
8(16 

8/95 
8/7( 
8(47 
8(23 
8(00 

8/79 
8(55 
8(32 
8(08 

8084 

75  '8/64 
76-8/40 
77-8116 
78-8092 
79-8067 

5'0809 
5'/478 
5'2/46 
5'28/5 
5  '3484 

/030 
1701 
2373 
3044 
37/6 

/25/ 
(925 
2599 
3274 
3948 

/47( 
2/48 
2826 
3503 
4/80 

1692 
2372 
3052 
3732 
44(2 

(9(2 
2595 
3278 
396) 

4644 

2(33 

28(9 
3505 
4/9( 

4877 

2353 

3042 
373( 
4420 
5/09 

2574 
3266 
3957 
4649 
534) 

2794 
3489 
4(84 
4878 
5573 

8f 
82 
83 
84 
85 

8)88 
8/65 
8/43 
8/2/ 
8098 

8/72 
8/50 
8(27 
8(04 
8082 

8/56 
8(33 

Sill 
8088 
8065 

8/40 
8//7 
8094 
807/ 
8048 

8/24 
9101 

8078 
8055 
8032 

8/08 
8085 
8062 
8038 
80(5 

8092 
8068 
8045 
802( 
7998 

8076 
8052 
8028 
8005 
798  / 

8060 
8036 
80(2 
7988 
7964 

SO'8043 
81-8019 
827995 
83-7971 
84-7947 

5'4I52 
5'482( 
5  '5489 
5'6/58 

5-6826 

4387 
5059 
5730 
640  ( 
7073 

4622 
5297 
597) 
6645 
7320 

4857 
5535 
62)2 
6889 
7566 

5092 
5773 
6453 
7)33 

78/3 

5327 
60t( 
6694 
7377 

8060 

5563 
6248 
6934 
7620 
8306 

5798 
6486 
7/75 
7864 
8553 

6033 
6724 
74(6 
8108 
8800 
>49(~ 
#)83 
0875 
(567 
2258 

6268 
6962 
7657 
8352 
9046 

81 
82 
83 

84 
85 

86 

87 
88 
89 
90 

8076 
8054 
803  / 
8009 
7986 

8059 
8037 
80/4 
7992 
7969 

8042 
8020 
7997 
7974 
795  / 

8025 
8002 
7980 

7957 
7934 

8008 
7985 
7962 
7939 
79(6 

799  ( 
7968 
7945 
792) 
7898 

7974 
795  / 
7927 
7904 
7880 

7957 
7933 
79(0 
7886 
7862 

7940 
79(6 
7892 
7868 
7844 

85V922 

867898 
87-7874 
887850 
89-7826 

5-7495 
5'8/63 
5^8832 
5  '9500 
6-0/69 

7744 
84(6 
9087 
9759 
0430 

7994 
8668 
9343 

#0/7 
069) 

8244 
892  / 
9598 
0275 
0953 

8493 
9/73 
9853 
0534 
(2)4 

8743 
9426 
#(09 
0792 
(475 

8992 
9678 
0364 
(050 
(736 

9242 
993  / 
0620 
/308 
/997 

9741 
0436 
//30 
(825 
2520 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

7964 
7942 
79/9 
7897 
7875 

7946 
7924 
7901 
7879 
7856 

7929 
7906 
7883 
7860 
7838 

791  / 
7888 
7865 
7842 
78/9 

7893 
7870 
7846 
7823 
7800 

7875 
785  / 
7828 
7805 

778) 

7856 
7833 
7809 
7786 

7762 

7838 
78(5 
779  / 
7767 

7743 

7820 
7796 
7772 
7748 

7724 

90'7802 
9/7778 
927753 
93-7729 

94-7705 

6J0838 
6'(506 
6-2(75 
6-2843 
6-35/2 

((02 
(773 
2444 
3116 
3787 

)366 
2040 
27(4 
3389 
4063 

(630 
2307 
2984 
3662 
4339 

(894 
2574 
3254 
3934 
46(5 

2/58 
284  / 
3524 
4207 
4890 

2422 
3/08 
3794 
4480 
5166 

2686 
3375 
4064 
4753 
5442 
6/30 
68(9 
7508 
8/97 
8886 

2950 
3642 
4334 
5026 
57)7 
6409 
7/0) 
7793 
8484 
9)76 

32(4 
3909 
4604 
5298 
5993 

91 
92 
93 
94 
95 
"96 
97 
98 
99 
(00 

7852 
7830 
7807 
7785 
7763 

7834 
78(1 
7788 
7766 
7743 

78(5 

7792 
7769 
7746 
7724 

7796 
7773 
7750 
7727 
7704 

7777 
7754 
773) 
7707 
7684 

7758 
7735 
7711 
7688 
7665 

7739 
77/5 
7692 
7668 
7645 

7720 
7696 
7672 
7648 
7625 

7700 
7676 
7652 
7628 
7605 

95-7681 
96-7657 
97-7633 
98'7608 
99-7584 

6'4/80 
6  '4849 
6'55/7 
6-6/86 
6'6854 

4459 
5(30 
5802 
6473 

7/45 

4738 
54(2 
6086 
676/ 
7435 

50)6 
5693 
637) 
7048 
7725 

5295 
5975 
6655 
7335 
8015 

5573 
6256 
6939 
7622 
8306 

5852 
6538 
7224 
79/0 
8596 

6688 
7382 
8077 
8772 

9466 

86' 

10'  |  9' 

8' 

7' 

•; 

5'    4'    3' 

2' 

F 

10' 

<J' 

8' 

, 

<;'   .v 

4' 

3' 

•2' 

P 

) 

SINK. 

COSINE.            86° 

TRAVERSE  TABLES. 


4° 
i 

2 
3 

4 
5 

COSINE. 

SINE. 

4° 
( 

4 
5 
6 
7 
8 
9 
10 

0' 

r  |  2'  |  y 

4' 

5' 

& 

r 

8'     9' 

0'    1'    2'  |  3'  |  4' 

5'    6'  |  7' 

8'  |  9' 

9976 
995  / 
9927 
9903 
9878 

9975 
995  ( 
9926 
9902 
9877 

9975 
9950 
9926 

990; 

9876 

9975 
9950 
9925 
9900 
9875 

9975 
9950 
9924 
9899 
9874 

9975 
9949 
9924 
9898 

9873 

9974 
9949 
9923 
9898 
9872 

9974 
9948 
9923 
9897 
987; 

9974 
9948 
9922 
9896 
9870 

'9974 
(  '9948 
2'992( 
3  '9895 
4  '9869 

•0698 
•(395 
'2093 
•2790 
'3488 

0700 
I40( 
2/0/ 
2802 
3502 

0703 
(407 
2((0 
28(3 
35(7 

0706 
(4(3 
2((9 
2825 
353  ( 

0709 
(4(8 
2(28 
2837 
3546 

0712 
1424 
2136 
2848 
3560 

07/5 
(430 
2/45 
2860 
3575 

07(8 
/436 
2/54 
2872 
3589 

072/ 
/442 
2/62 
2883 
3604 

0724 
(447 
2(7/ 
2895 
36/8 

6 
7 
8 
9 
/O 

9854 
9829 
9805 
978/ 
9756 

9853 
9828 
9803 
9779 
9754 

985; 

9827 
9802 
9777 
9752 

9850 

9825 
9800 
9775 

9750 

9849 
9824 
9799 
9773 
9748 

9848 
9822 
9797 
9772 
9746 

9846 
982; 
9795 
9770 
9744 

9845 
98;9 
9794 
9768 
9742 

9844 
98(8 
9792 
9766 
9740 

5  '9843 
6'98(6 
7  '9790 
8  '9764 
9'9738 

•4(85 
•4883 
•558  ( 
•6278 
'6976 

4203 
4903 
5604 
6304 
7005 

4220 
4924 
5627 
6330 
7034 

4238 
4944 
5650 
6356 
7063 

4255 
4964 
5673 
6383 
7092 

4272 
4985 
5697 
6409 
7/2/ 

4290 
5005 
5720 
6435 
7/50 

4307 
5025 
5743 
646  / 
7/79 

4325 

5045 
5766 
6487 
7208 

4342 
5066 
5789 
65/3 
7237 

// 
/2 
13 
14 
/5 

9732 
9708 
9683 
9659 
9635 

9730 
9705 
968/ 
9656 
9632 

9728 
9703 
9678 
9653 
9628 

9725 
9700 
9675 
9650 
9625 

9723 
9698 
9673 
9648 
9622 

972/ 
9695 
9670 
9645 
96/9 

97;8 
9693 
9667 
9642 
96/6 

97/6 
9690 
9665 
9639 
96/3 

97(4 
9688 
9662 
9636 

96/0 

IQ'9712 
1  1  '9685 
I2'9659 
(3  9633 
IA'9607 

7673 
'837  ( 
'9068 
"9766 
(  "0463 

7705 
8406 
9(06 
9807 
0507 

7737 
8440 
9(44 
9847 
055  ( 

7769 
8475 
9/82 
9888 
0594 
(300 
2007 
27(3 
34(9 
4/25 

780  / 
85/0 
92/9 
9928 
0638 

7833 
8545 
9257 
9969 
068( 

7865 
8580 
9295 
#0/0 
0725 

7897 
86/5 
9332 
0050 
0768 

7929 
8649 
9370 
009( 
08(2 

7960 
8684 
9408 
0/3( 
0855 

II 
12 
13 
14 
15 

(6 
(7 
/8 
19 
20 

96/0 
9586 
9562 
9537 
9513 

9607 
9582 
9558 
9533 
9509 

9604 
957P 
9554 
9529 
9505 

9600 
9575 
9551 
9526 
950  / 

9597 
9572 
9547 
9522 

9496 

9594 
9568 
9543 
9518 
9492 

959  / 
9565 
9539 
95/4 
9488 

9587 
956  ( 
9536 
95/0 

9484 

9584 
9558 
9532 
9506 
9480 

IS'9580 
16-9554 
17-9528 
18-9502 
19-9476 

'((61 
'(859 
'2556 
'3254 
'395  / 

(207 
(908 
2608 
3309 
4009 

(254 
(957 
266  ( 
3364 
4067 

(347 
2056 
2765 
3474 
4(83 

(393 
2(05 
28/7 
3529 
424  / 

(440 
2(55 
2870 
3585 
4299 

(486 
2204 
2922 
3640 
4358 

(532 
2253 
2974 
3695 
44(6 

(579 
2303 
3026 
3750 
4474 

16 
17 
18 
19 
20 

21 
22 
23 
24 

25 

9488 
9464 
9440 
94/5 
9397 

9484 
9460 
9435 
94/0 
9386 
936/ 
9337 
93/2 
9288 
9263 

9480 
9455 
9430 
9406 
938; 
9356 
933; 
9307 
9282 
9257 

9476 
945; 
9426 
940  / 
9376 

947  / 
9446 
942  / 
9396 
937  / 

9467 
9442 
94/6 
939  / 
9365 

9*63 
9437 
94;; 
9386 
9360 

9458 
9432 
9407 
938  / 
9355 
9329 
9303 
9278 
9252 
9226 

9454 
9428 
9402 
9376 
9350 

20-9449 
2C9S23 
22-9197 
23-9)71 
24-9345 
25'93/S 
26-9292 
27-9266 
28-9240 
29-92/3 

•4649 
•5345 
•6044 
'6742 
7439 

47/0 
54/0 
6111 
6811 
75(2 

4771 
5474 
6/77 
688( 
7584 

4832 
5538 
6244 
6950 
7657 

4893 
5602 
63(( 

7020 

7729 

4954 
5666 
6378 
7090 
7802 

50/4 
5729 
6444 
7/59 
7874 

5075 
5793 
65/J 
7229 
7947 

5/36 
5857 
6578 
7299 
80/9 

5(97 
592  ( 
6645 
7368 
8092 

21 
22 
23 

24 
25 

26 

27 
28 
29 
30 

9367 
9342 
93/8 
9294 
9269 

935; 
9326 
930  / 
9276 
925  / 

9345 
9320 
9295 
9270 
9245 

9340 
93/5 
9289 
9264 
9238 

9335 
9309 
9283 
9258 
9232 

9324 
9298 
9272 
9246 
9220 

/•S/37 
/  '8834 
/  '9532 
2  '0229 
2  '0927 

82(2 
89(3 
96(3 
03(4 
(0/4 

8288 
899  ( 
9694 
0398 
1101 

8363 
9069 
9776 
0482 
1188 

8438 

9/48 
9857 
0566 
/275 

85/4 
9226 
9938 
0650 
/362 

8589 
9304 
#0/9 
0734 
(449 

8665 
9383 
0(0( 
08(8 
(536 

8740 
946( 
0/82 
0903 
(623 

88(6 
9539 
0263 
0987 
(7/0 

26 
27 
28 
29 
30 

3( 
32 
33 
34 
35 

9245 
922  / 
9/96 
9/72 

9/47 

9239 
92/4 
9/89 
9/65 
9/40 

9232 
9207 
9;83 
9/58 
9/33 

9226 
920  / 
9/76 
9/5/ 
9/26 

92)9 
9/94 
9;69 
9/44 
9//9 

92/3 
9/88 
9/62 
9/37 
9//2 

9207 

9;sj 

9(55 
9/30 
9/04 

9200 
9(74 
9(49 
9/23 
9097 

9/94 
9(68 
9(42 
9((6 
9090 

30-9/87 
31-9161 
32-9(35 
33-9(09 
34-9082 

2'(625 
2  '2322 
2  '3020 
2-37/7 
2-44/5 

(7(4 
24(5 
3((5 
38(6 
45(6 

1804 
2508 
32(( 
39(5 
46/8 

(894 
260  ( 
3307 
40/3 
47/9 

/984 
2693 
3403 
4((2 
482) 

2074 
2786 
3498 
42/0 
4923 

2(64 
2879 
3594 
4309 
5024 

2254 
2972 
3690 
4408 
5(26 

2344 
3065 
3786 
4506 
5227 

2434 
3(58 
388  ( 
4605 
5329 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 

37 
38 
39 
40 

9/23 
9099 
9074 
9050 
9026 

9//6 
909/ 
9067 
9042 
90/7 

9/08 
9084 
9059 
9034 
9009 

9/0/ 
9076 
905/ 
9026 
900  ; 

9094 
9068 
9043 
90/8 
8993 

9086 
906/ 
9035 
90/0 
8985 

9079 
9053 
9028 
9002 
8976 

9071 
9045 
9020 
8994 
8968 

9064 
9038 
90/2 
8986 
8960 

35-9056 
36-9030 
37-9004 
38-8977 
39  '895  / 

2'5(/2 

2'58/0 
2'6507 
2'7205 
2'7903 

52(7 
59/7 
66/8 
73(8 
80/9 

532( 
6025 
6728 
743  ( 
8/35 

5426 
6/32 
6838 
7545 
825  ( 

5530 
6239 
6948 
7658 
8367 

5635 
6347 
7059 
777  ( 
8483 

5739 
6454 
7(69 
7884 
8599 

5844 
656  / 
7279 
7997 
87/5 

5948 
6669 
7390 
8//0 
883  / 

6052 
6776 
7500 
8223 
8947 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

900  / 
8977 
8953 
8928 
8904 

8993 
8968 
8944 
89/9 
8895 

8985 
8960 
8935 
89/0 
8885 

8976 
895  / 
8926 
890/ 
8876 

8968 
8943 
89/7 
8892 
8867 

8959 
8934 
8908 
8883 
8858 

895; 
8925 
8900 
8874 
8848 

8942 
89/6 
889  / 
8865 
8839 

8934 
8908 
8882 
8856 

8830 

40-8925 
41  '8899 
42-8873 
43-8846 
44  '8820 

2'8600 
2'9298 
3.9995 

3-0693 
3V390 

87/9 
9420 
#/20 
082  ( 
(52( 

8838 
954  / 
0245 
0948 
(652 

8957 
9663 
0370 
(076 
(782 

9076 
9785 
0494 
(204 
/9(3 

9/95 
9907 
06/9 
(33( 
2043 

93/4 
#029 
0744 
/459 
2(74 

9433 
0/5( 
0869 
(587 
2304 

9552 
0273 
0993 
(7(4 
2435 

967( 
0394 
(((8 

(842 
2566 

41 
42 

43 
44 
45 

"  46 
47 
48 
49 
50 

8879 
8855 
883  / 
8806 
8782 

8870 
8846 
882  / 
8796 
8772 

886  / 
8836 
88// 
8786 
8762 

885( 
8826 
880  ; 
8776 
875; 

8842 
88/7 
879; 
8766 
874  / 

8832 
8807 
8782 
8756 
873; 

8823 
8797 
8772 
8746 
8720 

88(3 

8787 
8762 
8736 
87/0 

8804 
8778 
8752 
8726 
8700 

45-8794 
46-8768 
47-S74/ 
48-87/5 
49-8689 

3  '2088 
3-2786 
3  '3483 
3'4/8( 
3'4878 

222( 
2922 
3622 
4323 
5023 

2355 
3058 
3762 
4465 
5/68 

2488 
3/95 
390  / 
4607 
53/4 

2622 
333  ( 
4040 
4749 
5459 

2755 
3467 
4(80 
4892 
5604 

2889 
3604 
43(9 
5034 
5749 

3022 

3740 
4458 
5/76 
5894 

3(56 

3877 
4597 
53/8 
6039 

3289 
40/3 
4737 
5460 
6/84 

51 

52 
53 
54 
55 

8758 
8733 
8709 
8685 
8660 

8747 
8723 
8698 
8674 
8649 

8737 
87/2 
8687 
8663 
8638 

8726 
870  / 
8676 
8652 
8627 

87/6 
869  ( 
8666 
8640 
86;5 
8590 
8565 
8540 
85/4 
8489 

8705 
8680 
8655 
8629 
8604 

8695 
8669 
8644 
86/8 

8592 

8684 
8658 
8633 
8607 
858  / 

8673 
8647 
862  / 
8595 
8569 

50-8663 
51-8637 
52'86IO 
53-8584 
54  '8558 

3'5576 
3-6273 
3'697( 
37669 
3-8366 

5724 
6424 
7(25 
7825 
8526 

5872 
6575 
7279 
7982 
8685 

6020 
6726 
7432 
8/39 
8845 

6/68 
6877 
7586 
8295 
9004 

63(6 
7028 
7740 
8452 
9/64 

6464 
7(79 
7894 
8609 
9324 

66/2 
7330 
8047 
8765 
9483 

6760 
7480 
820  / 
8922 
9643 

6908 
763  / 
8355 
9079 
9802 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 

57 
58 

59 

60 

8636 
86/2 
8587 
8563 
8538 

8624 
8600 
8575 
855  / 
8526 

86/3 
8588 
8564 
8539 
85/4 

8602 
8577 
8552 
8527 
8502 

8578 
8553 
8528 
8502 
8477 

8567 
854( 
85/6 
8490 
8464 

8555 
8529 
8504 
8478 
8452 

8543 
85(7 
849  / 
8465 
8439 

55  '8532 
56-8505 
57-8479 
58-8453 
59-8427 

3  '9064 
3  '9761 
4-0459 
4V/56 

4-/S54 

9226 
9927 
0627 
(328 
2028 

9389 
#092 
0795 
(499 
2202 

955  ( 

0257 
0964 
(670 
2376 

97(4 
0423 
((32 

(84( 
2550 

9876 
0588 
(300 
20(2 
2724 

#039 
0754 
(468 
2/83 
2898 

020  ( 
09(9 
(637 
2355 
3073 

0364 
/084 
/805 
2526 
3247 

0526 
(250 
(973 
2697 
342  / 

61 
62 
63 
64 
65 

85/4 
8490 
8465 
844  / 
84/7 

8502 
8477 
8453 
8428 
8403 

8489 
8464 
8440 
84/5 
8390 

8477 
8452 
8427 
8402 
8377 

8464 
8439 
84/4 
8389 
8363 

8452 
8426 
840  / 
8375 
8350 

8439 
84/3 
8388 
8362 
8337 

8426 
8400 
8375 
8349 
8323 

84/3 
8387 
836( 
8335 
8309 

60'840( 
61  -8374 
62-8348 
63-8322 
64-8296 

4'255/ 
4'3249 
4-3947 
4  '4644 
4'5342 

2728 
3429 
4/29 
4830 
5530 

2905 
3609 
43(2 
50/6 
57/9 

3082 
3789 
4495 
520  ( 
5908 

3259 
3969 
4678 
5387 
6096 

3436 
4/49 
486( 
5573 
6285 

36/3 
4328 
5043 
5758 
6473 

3790 
4508 
5226 
5944 
6662 

3967 
4688 
5409 
6/30 
685  ( 

4/44 
4868 
5592 
63(5 
7039 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

8392 
8368 
8344 
83/9 
8295 

8379 
8354 
8330 
8305 
828  / 

8365 
834/ 
83/6 
829  / 
8266 

8352 
8327 
8302 
8277 
8252 

8338 
83/3 
8288 
8263 
8238 

8325 
8299 
8274 
8248 
8223 

83)  J 

8285 
8260 
8234 
8209 

8297 
8271 
8246 
8220 
8/94 

8283 
8257 
823  / 
8205 
8/79 

65-8269 
66-8243 
67-82/7 
68'8(S>( 
69-8/65 

4'6039 
4  '6737 
4-7434 
4-8/32 
4-8830 

623  ( 
693  ( 
7632 
8332 
9033 

6422 
7(26 
7829 
8532 
9236 

6614 
7320 
8026 
8733 
9439 

6805 
75(4 
8224 
8933 
9642 

6997 
7709 
842  ( 
9(33 
9845 

7(88 

7903 
86(8 
9333 
#048 

7380 
8098 
88/6 
9533 
025  ( 

757( 
8292 
90/3 
9734 
0454 

7763 

8486 
92(0 
9934 
0657 

66 
67 
68 
69 
70 

// 
72 
73 
74 
75 

827  / 
8246 
8222 
8/97 
8/73 

8256 
823) 
8207 

s;82 
s;58 

8242 
82/7 
8/92 
8/67 
8/42 

8227 
8202 
8;77 
8;52 

s;27 

82/2 
8;87 
8/62 
8/37 
8/(2 

8/98 
8/72 
8/47 
8;22 
8096 

8;83 
8/57 
8/32 
8(06 

8081 

8/68 
8/42 
8117 
8091 
8065 

8/53 
8127 
8101 
8075 
8049 

70-8/38 
71-8112 
72-8086 
73-8060 
74'8034 

4'9527 
5-0225 
5-0922 
5-/620 
5'23/7 

9733 
0434 
((34 
(835 
2535 

9939 
0642 
(346 
2049 
2753 

#/45 
085) 
/558 
2264 
2970 

035  ( 
(060 
(769 
2479 
3188 

0557 
(269 
(98( 
2693 
3405 

0763 
(478 
2/93 
2908 
3623 

0969 
(687 
2405 
3(23 
384  / 

(175 
(896 
26(7 
3337 
4058 

(38( 
2(05 
2828 
3552 
4276 

71 
72 
73 

74 
75 

76 
77 
78 
79 
80 

8/49 
8/24 
8/00 
8076 
805; 

8133 

8109 
8084 
8060 
8035 

S//8 
8093 
8068 
8043 
80/9 

s/02 

8077 
8052 
8027 
8002 

8086 
806  f 
8036 
SO// 
7986 

807/ 
8045 
8020 
7995 
7969 

8055 
8029 
8004 
7978 
7953 

8039 

80/3 
7988 
7962 
7936 

8023 
7997 
7971 
7945 
79/9 

75-8007 
767981 
77-7955 
787929 
797902 

5-30/5 
5'37(3 

5'44/0 
5'5/OS 
5-5805 

3235 
3936 
4636 
5337 
6037 

3456 
4(59 
4863 
5566 
6269 

3677 
4383 
5089 
5795 
6502 

3897 
4606 
53/5 
6025 
6734 

4//8 
4830 
5542 
6254 
6966 

4338 
5053 
5768 
6483 
7/98 

4559 
5276 
5994 
67/2 
7430 

4779 
5500 
622  ( 
694  / 

7662 

5000 
5723 

6447 
7(7) 
7894 

76 
77 
78 
79 
80 

8/ 
82 
83 

84 
85 

8027 
8003 
7978 
7954 
7929 

80/0 
7986 
796  / 
7937 
79/2 

7994 
7969 
7944 
7920 
7895 

7977 
7952 
7927 
7902 
7877 

796; 
7935 
79/0 
7885 
7860 

7944 
79/8 
7893 
7868 
7842 

7927 
7901 
7876 
7850 

7825 

79/0 
7884 
7859 
7833 
7807 

7893 
7867 
784  ( 
78/5 
7789 

80-7876 
81-7850 
82-7824 
83-7798 
847771 

S'6503 
57200 
5-7898 
5-8595 
5-9293 

6738 
7438 
8/39 
8839 
9540 
"#240 
094  ( 
)64( 
2342 
3042 

6973 
7676 
8380 
9083 
9786 

7208 
79/4 
8620 
9327 
#033 

7443 
8(52 
886( 
9570 
0280 

7678 
8390 
9(02 
98(4 
0526 

79/3 
8628 
9343 
#058 
0773 

8(48 
8866 
9584 
0302 
(0/9 

8383 
9/04 
9824 
0545 
(266 

86/8 
9342 
#065 
0789 
(5(3 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 

87 
SS 
89 
90 

7905 
788  / 
7856 
7832 
7808 

7888 
7863 
7838 
78/4 
7789 

7870 
7845 
782  / 
7796 
777; 

7852 
7827 
7802 
7777 
7753 

7835 
78/0 
7784 
7759 
7734 

78(7 
7792 
7766 
774  / 
77/5 

7799 
7773 
7748 
7722 
7697 

778  ( 

7755 
7730 
7704 
7678 

7763 
7737 
7711 
7685 
7659 

857745 
86-77/9 
87-7693 
SS'7666 
89-7640 

5-999J 

6-0688 
6'/386 
6'2083 
6'278/ 

0490 
((93 
(896 
2600 
3303 

0739 
(445 
2(52 
2858 
3564 

0989 
(698 
2407 
3/(6 
3825 

(238 
(950 
2662 
3374 
4087 

(488 
2203 
29(8 
3633 

4348 

(737 

2455 
3(73 
389  ( 

4609 

(987 
2708 
3428 
4(49 

4870 

2236 
2960 
3684 
4407 
5(3( 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

7783 
7759 
7735 
77/0 
7686 
7662" 
7637 
76/3 
7588 
7564 

7765 
7740 
77;6 
769  / 

7667 

7746 

772; 

7697 
7672 
7647 
7622 
7598 
7573 
7548 
7523 

7728 
7703 
7678 
7653 
7628 

7709 
7684 
7658 
7633 

7608 

7690 
7665 
7639 
76/4 
7588 

767; 
7646 
7620 

7594 
7569 

7652 
7626 
760  ( 
7575 
7549 

7633 
7607 
758  / 
7555 
7529 

90-76/4 
9/7588 
92-7562 
93-7535 
94-7509 

6'3478 
6'4/76 
6-4874 
6'557( 
6-6269 

3742 
4443 
5(43 
5844 
6544 
7245 
7945 
8646 
9346 
#047 

4006 
47(0 
54(3 
61)7 
6820 

427  ( 
4977 
5683 
6389 
7096 

4535 
5244 
5953 
6662 
737  ( 

4799 
55/( 
6223 
6935 

7647 

5063 
5778 
6493 
7208 
7923 

5327 
6045 
6762 
7480 
8(98 

559  / 
63(( 
7032 

7753 
8474 

5855 
6578 
7302 
8026 
8749 

91 

92 
93 
94 
95 

7642 
76/7 
7593 
7568 
7544 

7603 
7578 
7553 
7528 
7503 

7583 
7558 
7533 
7507 
7482 

7563 
7538 
75/2 
7487 
7462 

7543 
7518 
7492 
7466 
744  / 

7523 

7497 
7472 
7446 
7420 

7503 
7477 
745( 
7425 
7399 

95-7483 
96745? 
97  '7430 
98-7404 
997378 

6-6966 
6-7664 
6'836( 
6-9059 
6-9757 

7523 
8227 
8930 
9633 
0337 

7802 
8508 
92(4 
992  ( 
0627 

8080 
8790 
9499 
#208 
09/7* 

8359 
907( 
9783 
0495 
(207 

8638 
9352 
#067 
0782 
(497 

89/6 
9634 
0352 
(070 
/788 

9(95 
99(5 
0636 
(357 
2078 

9473 
#/97 
0920 
(644 

2368 

96 
97 
98 
99 
100 

SO' 

59   58   5<  j  5tJ 

uo 

04' 

53'   5i' 

51' 

UU' 

5j? 

58' 

57' 

56' 

55'   54' 

53' 

52' 

5F 

85°            SINE. 

COSINE. 

85° 

TRAVERSE  TABLES. 


4°            COSINE. 

SINE. 

4° 
/ 

2 
3 

4 
5 
6 
7 
8 
9 
10 

10' 

11'   12'   13'   14'    :,'   \("   IT   18'    1!)' 

H)' 

ir 

r? 

y 

14' 

If) 

](»' 

17'   18' 

1!)' 

/ 

2 
3 
4 
5 

9974 
9947 
9921 
9894 
9868 

9973 
9947 
9920 
9893 
9867 

9973 
9946 
99/9 
9893 
9866 

9973 
9946 
99/9 
9892 
9865 

9973 
9945 
99/8 
9891 
9864 

9973 
9945 
99/8 
9890 
9863 

9972 
9945 
99/7 
9889 
986/ 

9972 
9944 
99/6 
9888 
9860 

9972 
9944 
99/6 
9887 
9859 

'9972 
1  '9943 
2'99/S 
3'9887 
4-9S53 

•0727 
'/453 
•2/80 
'2906 
•3633 

0729 
U59 
2/88 
29/8 
3647 

0732 
/465 
2197 
2930 
3662 

0735 
(47( 
2206 
294  / 

3676 

0738 
(476 
22/5 
2953 
3691 

0741 
/482 
2223 
2964 
3705 

0744 
1488 
2232 
2976 
3720 

0747 
/494 
224  / 
2988 

3734 

0750 
(500 
2249 
ffff 

3749 

0753 
/505 
2258 
30/( 
3763 

6 

7 
8 
9 
(0 

984  / 
98/5 
9789 
9762 
9736 

9840 
98/3 
9787 
9760 

9734 

9839 
98/2 
9785 
9758 
973  / 

9838 
9811 
9783 
9756 

9729 

9836 
9809 
9782 
9754 
9727 

9835 
9808 
9780 
9753 

9725 

9834 
9806 
9778 
9751 
9723 

9832 
9804 
9777 
9749 

972/ 

983  ( 
9803 
9775 
9747 
97/9 

5'9830 
6'980/ 
7-9773 
8-9745 
9-97/6 

•4359 
•5086 
•58/3 
•6539 

7266 

4377 
5/06 
5836 
6565 
7295 

4394 
5/27 
5859 
659  / 

7324 

44/2 
5/47 
5882 
6618 

7353 

4429 
5/67 
5905 
6644 
7382 

4447 
5/88 
5929 
6670 

74)  / 

4464 
5208 
5952 
6696 

7440 

4411 

5228 
5975 
6722 
7449 

4499 
5249 
5998 
6748 

7498 

4516 
5269 
6022 
6774 
7527 

ri 

12 
13 
14 
15 

9709 
9683 
9656 
9630 
9604 

9707 
9680 
9654 
9627 
9600 

9705 
3678 
965  / 
9624 
9597 

9702 
9675 
9648 
962  / 
9594 

9700 
9673 
9645 
96(8 
9591 

9698 
9670 
9643 
96/5 
9588 

9695 
9667 
9640 
96/2 
9584 

9693 
9665 
9637 
9609 
958  / 

9690 
9662 
9634 
9606 
9578 

/  0-9688 
/  /  '9660 
12-9631 
IS'9603 
14-9574 

7992 
"87/9 
•9446 
/•0/72 
/  '0899 

8024 
8754 
9483 
02/3 
0942 

8056 
8789 
952  / 
0253 
0986 

8088 
8823 
9559 
0294 
1029 

8/20 
8858 
9596 
0335 
/073 

8152 
8893 
9634 
0375 
1  116 

8/84 
8928 
M7« 

04/6 
1/60 

SJ/6 
8963 
97/0 
0456 
/203 

9S4B 

8997 
9747 
0497 
(247 

8280 
9032 
9785 
0538 
(290 

11 
12 
13 
14 
15 

16 

17 
18 
19 

20 

9577 
9551 
9524 
9498 
947  / 

9574 
9547 
9520 
9494 
9467 

9570 
9543 
95/7 
9490 
9463 

9567 
9540 
95/3 
9486 

9459 

9563 
9536 
9509 
9482 
9454 

9560 
9533 
9505 
9478 
9450 

9557 
9529 
950  / 
9473 

9446 

9553 
9525 
9497 
9469 

944/ 

9550 
952/ 
9493 
9465 

9437 

IS'9546 
16  95/8 
/  7  '9489 
/8'946/ 
/  9  9433 

/'/625 
/  '2352 
/  '3078 
/  '3805 
/  '4532 

/672 

240  / 
3/3/ 
3860 
4590 

/7/8 
2450 
3/83 
39/5 

4648 

1765 
2500 
3235 
3970 

4706  ! 

/8/f 
2549 
3287 
4025 
4764 

1857 
2598 
3340 

408/ 

4822 

(904 
2648 
3392 
4/36 

4880 

/950 
2697 
3444 
4/9/ 
4938 

/997 
2746 
3496 
4246 
4996 

2043 
2796 
3548 
430  / 
5054 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

9445 
94/9 
9392 
9366 
9339 

9440 
94/4 
9387 
936  / 
9334 

9436 
9409 
9382 
9355 
9329 

9432 
9404 
9377 
9350 
9323 

9427 
9400 
9372 
9345 
93/8 

9423 
9395 
9368 
9340 
93/3 

94/8 
9390 
9363 
9335 
9307 

94/3 
9386 
9358 
9330 
9302 

9409 
938  / 
9353 
9324 
9296 

20'9404 
21  '9376 
22-9348 
23-93/9 

24  '929  / 

/  '5258 
/  '5985 
C67/( 
/  7438 
/•S/65 

53/9 
6049 
6778 
7508 
8237 

5380 
6//2 
6845 
7577 
83/0 

544  /  5502 
6/76  6240 
69/2  6978 
7647  77/6 
8382  8455 

5563 
6304 
7045 
7786 

8527 

5624 
6368 
7//2 
7856 
8600 

5685 
6432 
7/78 
7925 
8672 

5746 
6495 
7245 
7995 

8745 

5806 
6559 
73/2 
8065 
88/7 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 

27 
28 
29 

30 

93/3 
9286 
9260 
9234 

9207 

9307  1 
928  / 
9254 
9227 

920  / 

9302 
9275 
9248 
922  / 
9/94 

9296 
9269 
9242 
92/5 

9/88 

929  / 
9263 
9236 
9209 
9/82 

9285 
9258 
9230 
9203 
9/75 

9279 
9252 
9224 
9/96 
9/69 

9274 
9246 
92/8 
9/90 

9/62 

9268 
9240 
92/2 
9/84 
9/56 

25  '9262 
26-9234 
27  '9206 
28-9/77 
29-9/49 

/'8S9/ 
/•96/S 
2-0344 
2'/07/ 
2'/797 

8967 
9696 
0425 
//55 
(884 

9042 
9774 
0507 
1239 

/97/ 

9//7 
9853 
0588 
1323 
2058 

9/93 
993  / 
0669 
/407 
2/46 

9268 
#009 
0750 
/49( 
2233 

9344 
0088 
0832 
/576 
2320 

94/9 
0/66 
09/3 
/660 
2407 

9494 
0244 
0994 
/744 

2494 

9570 
0323 
/075 
/828 
258  / 

31 
32 
33 
34 
35 

9/8( 
9/54 
9/28 
9/0/ 
9075 

9/74 
9/47 
9/2/ 
9094 
9067 

9/67 
9/4/ 
9//4 
9087 
9060 

9/6/ 
9/34 
9/07 
9080 
9053 

9/54 
9/27 
9/00 
9072 
9045 

9/48 
9/20 
9093 
9065 
9038 
90/0 
8983 
8955 
8928 
8900 

9/41 
9//3 
9085 
9058 
9030 
9002" 
8975 
8947 
89/9 
889  / 

9/34 
9/06 
9078 
9050 
9022 
8994 
8967 
8939 
8911 
8883 

9/27 
9099 
907/ 
9043 
90/5 

30'9I21 
3I'9092 
32-9064 
33-9036 
34-9007 

2  '2524 
2'325/ 
2  3977 
2-4704 
2-5430 

26/4 
3343 
4073 
4802 
5532 

2704 
3436 
4/69 
490  / 
5633 

2794 
3529 
4264 
5000 
5735 

2884 
3622 
4360 
5098 
5836 

2974 
37/5 
4456 
5/97 
5938 

3064 
3808 
4552 
5296 
6040 

3/53 
3900 
4647 
5394 
6/4/ 

3243 
3993 
4743 
5493 
6243 

3333 
4036 
4839 
5591 
6344 
7097 
7849 
8602 
9355 
#/08 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 

37 
38 
39 
40 

9048 
9022 
8996 
8969 

8943 

904  / 
90/4 
8988 
896  / 
8934 

9033 
9006 
8980 
8953 

8926 

9026 
8998 
897/ 
8944 
89/7 

90/8 
899  / 
8963 
8936 

S909 

8987 
8958 
8930 
8902 

8874 

35-8979 
36-8950 
37-8922 
38  8894 
39-8865 

2'6/57 
2-6883 
2'76/Q 
2'8337 
2'9063 

626  / 
699  / 
7720 
8450 
9/79 

6366 
7098 
783  / 
8563 
9295 

6470 
7205 
794  / 
8676 
941  1 

6575 
73/3 
805  / 
8789 
9527 

6679 
7420 
8/6/ 

8902 
9643 

6783 
7527 
827  / 
90/5 
9759 

6888 
7635 
8382 
9/29 
9875 

6992 
7742 
8492 
9242 

999/ 

41 
42 
43 
44 
45 

89/6 
8890 
8863 
8837 
8811 

8908 
888  / 
8854 
8828 
8801 

8899 
8872 
8845 
88/8 
8792 

8890 
8863 
8836 
8809 
8782 

8S8/ 
8854 
8827 
8800 
8772 

8873 
8845 
88/8 
8790 
8763 

8864 
8836 
8808 
878  / 
8753 

8855 
8827 
8799 
877) 
8743 

8846 
88/8 
8790 
876/ 
8733 

40-8837 
41  -8809 
42-8780 
43-8752 
44-8723 

29790 
3-05/6 
3V243 
3'/970 
3-2696 

9909 
0638 
(368 
2097 
2827 

#028 
0760 
/492 
2225 
2957 

0147 
0882 
(6/7 
2352 
3088 

0266 
/004 
/742 
2480 
32/8 

0384 
//26 
(867 
2608 
3349 

0503 
1247 
1991 
2735 

3479 

0622 
/369 
2//6 
2863 
36/0 
4357~ 
5/04 
585  / 
6597 
7344 

074  / 
/49f 
224  / 
299  / 

3740 

0860 
(6/3 
2366 
3//S 
387/ 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

8784 
8758 
873  / 
8705 

8678 

8774 
8748 
872) 
8694 
8668 

8765 
8738 
87// 
8684 
8657 

8755 
8728 
870/ 
8674 
8647 

8745 
87/8 
8690 
8663 

8636 

8735 
8708 
8680 
8653 
8625 

8725 
8697 
8670 
8642 
S6/4 

87/5 
8687 
8659 

S63I 
8603 

8705 
8677 
8649 
862  / 
8593 

45-8695 
46-8667 
47-8638 
48-86/0 
49-8582 

3-3423 
3-4/49 
3-4876 
3-5602 
3-6329 

3556 
4286 
50/5 

5745 
6474 

3690 

4422 
5/54 
5887 
66/9 

3823 
4558 
5294 
6029 
6764 

3956 
4695 
5433 
6/7/ 
6909 

4090 
483  / 
5572 
63/3 

7054 

4223 

4967 
5711 
6455 
7/99 

4490 
5240 
5990 
6740 
7489 

4624 
5376 
6/29 
6882 
7634 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

8652 
8626 
8599 
8573 
8546 

864/ 
86/5 
8588 
856  / 
8535 

8630 
8604 
8577 
8550 
8523 

86/9 
8592 
8565 
8538 
85/J 

8609 
8581 
8554 
8527 
8499 

8598 
8570 
8543 
85/5 
8488 

8587 
8559 
853J 
8503 
8476 

8576 
8548 
8520 
8492 

8464 

8564 
8536 
8508 
8480 
8452 

50-8553 
51-8525 
52-8497 
53-8468 
54  '8440 

3-7056 
37782 
3-8509 
3  '9235 
3'9962 

7204 
7933 
8662 
9392 
#I2< 

735  / 
8084 
88/6 
9549 
028  / 

7499 
8235 
8970 
9705 
044  / 

7647 
8386 
9/24 
9862 
0600 

7795 
8536 
9278 
#0/9 
0760 

7943 
8687 
943  / 
0/75 
09/9 

809  / 
8838 
9585 
0332 
1079 

8239 
8989 
9739 
0488 
/238 

8387 
9/40 
9892 
0645 
/398 

51 
52 
53 
54 
55 

56 

57 
58 
59 

60 

8520 
8493 
8467 
844  f 
84/4 

8508 
8481 
8455 
8423 
8401 

8496 
8469 
8442 
84/6 
8389 

8484 
8457 
8430 
8403 
8376 

8472 
8445 
84/8 
8390 
8363 

8460 
8433 
8405 
8378 
8350 

8448 
8420 
8393 
8365 
8337 

8436 
8408 
8380 
8352 
8324 

8424 
8396 
8367 
8339 
83// 

55-84M 
56-8383 
57-8355 
58-8326 
59-8298 

4-0688 
4-/4/S 
4'2/42 
4  '2868 
4-3595 

085  / 
/580 
23/0 
3039 
3769 

/0/3 
(746 
2478 
32// 

3943 

1176 
1911 
2646 
3382 

4117 

J338 
2076 
28/5 
3553 

429/ 

(50) 

2242 
2983 
3724 
4465 

1663 

2407 
3151 

3895 
4639 

1826 

2573 
33/9 
4066 
48/3 

/988 
2738 
3488 
4237 
4987 

2/5( 
2903 
3656 
4409 
5/6/ 

56 

57 
58 

59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

8388 
836/ 
8335 
8308 
8282 

8375 
8348 
832  / 
8295 
8268 
8242 
82/5 
8188 
8/62 
8/35 

8362 
8335 
8308 
828  / 

8254 

8349 
8322 
8295 
8268 
824  / 

8336 
8308 
828/ 
8254 
8227 

8323 
8295 
8268 
8240 
82/3 

8309 
8282 
8254 
8226 
8(99 

8296 
8268 
8240 
82/2 
8/84 

8283 
8255 
8227 
8/98 
8/70 

60'8270 
6I'824I 
62-82/3 
63-8/85 
64-8/56 

4'432( 
4'5048 
4-5775 
4'650/ 
47228 

4498 
5228 
5957 
6687 

74/6 

4675 
5408 
6140 
6872 
7605 

4852 
5588 
6323 
7058 
7793 

5029 
5767 
6506 
7244 
7982 

5206 
5947 
6688 
7429 
8/7( 

5383 
6/27 
687/ 
76/5 

8359 

5560 
6307 
7054 
780  / 
8548 

5737 
6487 
7237 
7986 

8736 

59/4 
6667 
7419 
8/72 
892J 
"9677 
0430 
t/83 
(935 
2688 

61 
62 
63 
64 
65 

8256 
8229 
8203 
8/76 

8/50 

8228 
820  / 
8/74 
8/47 

8/20 

82/3 
8/86 
8/59 
8/32 
8/05 

8/99 
8/72 
8/45 
8M7 

8090 

8/85 
8/58 
8/30 
8/03 

8075 

8/7/ 
8/43 
8//5 
8088 

8060 

8/57 
8/29 
8/Of 
8073 
8045 

8/42 
8/14 
8086 
8058 
8030 

65-8/28 
66-8099 
67-8071 
68-8043 

69'80/4 

47954 
4'868/ 
4'9407 
5-0/34 
5'086/ 

8/46 
8875 
9605 
0334 
(064 

8337 
9070 
9802 
0534 
(267 

8529 
9264 
9999 
0735 
(470 

8720 
9458 
#(97 
0935 
/673 

89/2 
9653 
0394 
//35 
(876 

9/03 
9847 
059  / 
/335 
2079 

9295 
#04/ 
0788 
/535 

2282 

9486 
0236 
0986 
(735 
2485 

66 
67 
63 
69 
70 

71 
72 
73 
74 
75 

8/23 
8097 
807  / 
8044 
80/8 
799  1' 
7965 
7938 
79/2 
7S86 

8108 
8082 
8055 
8028 
8002 

8093 
8066 
8040 
80/3 
7986 

8078 
805/ 
8024 
7997 
7970 

8063 
8036 
8008 
7981 

7954 

8048 
8020 
7993 
7965 
7938 

8032 
8005 
7977 
7949 
792  / 

80/7 
7989 
796  / 
7933 
7905 

800  / 
7973 
7945 
79/7 
7889 

70-7986 
7C795S 
72  7929 
73-7901 
74-7872 

5-/5S7 
5-23/4 
5'3040 
5-3767 
5-4494 

/793 
2523 
3252 
3982 
4.7/  / 

(999 
2732 
3464 
4/96 
4929 

2205 
2940 
3676 
44/f 

5/46 

24// 
3/49 
3887 
4626 

5364 

26/7 
3358 
4099 
4840 
5581 

2823 
3567 
43// 
5055 
5799 

3029 
3776 
4523 
5270 

60/7 

3235 
3985 
4734 
5484 
6234 

344  / 
4/94 
4946 
5699 
6452 

71 
72 
73 

74 
75 

76 

77 
78 
79 
80 

7975 
7948 
7922 
7895 

7869 

7959 
7932 
7905 
7878 

7852 

7943 
79/6 
7889 
7862 

7S34 

7926 
7899 
7872 
7845 

78/7 

79/0 

7883 
7855 
7828 

7800 

7894 
7866 
7838 
78/» 

7783 

7877 
7849 
782  / 
7793 
7766 

786  / 

7833 
7804 
7776 
7748 

757844 
767816 
77-7787 
787759 

79-7731 

S'5220 

5-5947 
5-6673 
5-7400 
5'8/26 

5440 
6/70 
6900 
7629 
8358 

5661 
6393 
7/26 
7858 
859  / 

5882 
66/7 
7352 
8087 
S823 

6/02 
6840 
7578 
83/7 

9055 

6322 
7064 
7805 
8546 
9287 

6543 
7287 
803/ 
8775 
95/9 

6763 
75/0 
8257 
9004 
975  / 

6984 
7734 
8483 
9233 
9983 

7204 
7957 
87/0 
9462 

#2/5 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

7859 
7833 
7806 
7780 
7753 

7842 
78/5 
7789 
7762 
7735 

7825 
7798 
777  / 
7744 
77/7 

7807 
7780 
7753 
7726 
7699 

7790 
7763 
7736 
7708 
768  / 

7773 
7745 
77/8 
7690 
7663 

7755 
7727 
7700 
7672 
7644 

7738 
77/0 
7682 
7654 
7626 

7720 
7692 
7664 
7635 
7607 

807702 
81  '7674 
827646 
837617 

84-7589 

5'8853 
5'9580 
6'0306 
6-/033 
6'/759 

9088 
98/7 
0547 
(276 
2006 

9323 
4055 
0788 
(520 
2252 

9558 
0293 
/028 
(764 
2499 

9793 
053  / 
/269 
2007 
2746 

#028 
0769 
(5/0 
225  / 
2992 

0263 
/007 
I75/ 
2495 
3239 

0498 
(245 
(992 
2739 
3485 

0733 
(483 
2232 
2982 
3732 

0968 
/720 
2473 
3226 
3978 

8/ 
82 
83 

84 
85 

86 

87 
88 
89 

90 

7727 
770  / 
7674 
7648 
762  / 

7709 
7682 
7655 
7629 

7602 

7690 

7664 
7637 
76/0 
7583 

7672 

7645 
76/8 
759) 

7564 

7654 
7626 
7599 
7572 

7545 

7635 

7608 
7580 
7553 

7525 

76/7 
7589 
756  ( 
7533 

7506 

7598 
7570 
7542 
75/4 

7486 

7579 
755/ 
7523 
7495 

7467 

85'7560 
86-7532 
87-7504 
887475 

89-7447 

6-2486 
6'32/2 
6-3939 
6*4666 
6-5392 

2735 
3465 
4/94 
4924 
5653 

2985 

37/7 
4450 
5/82 
59/4 

3234 
3970 
4705 
5440 
6/75 

3484 
4222 
4960 
5698 
6437 

3733 

4474 
52/5 
5957 
6698 

3983 
4727 
547  / 
62/5 

6959 

4232 
4979 
5726 
6473 
7220 

4482 
5231 
5981 
673  / 
748  / 

473  / 
5484 
6237 
6989 
7742 

86 
87 
88 
89 

90 

91 
92 
93 
94 
95 

7595 
7568 
7542 
75/5 
7489 

7575 
7549 
7522 
7496 
7469 

7556 
7529 
7502 
7476 
7449 

7537 
75/0 
7483 
7456 
7428 

75/7 
7490 
7463 
7435 
7408 

7498 
7470 
7443 
74/5 
7388 

7478 
7450 
7423 
7395 
7367 

7458 
7430 
7402 
7374 

7347 

7438 
74/0 
7382 
7354 
7326 

90'74/9 
91  7390 
927362 
937334 
947305 

6-61/9 
6-6845 
67572 
6  '8299 
6'9025 

6383 
7//2 
7842 
857/ 
930  / 

6647 
7379 
S//2 
8844 
9576 

69// 
7646 
8381 
9117 

9852 

7/75 
79/3 
865  / 
9389 

#/27 

7439 
8/80 
8921 
9662 
0403 

7703 
8447 
9/9( 
9935 
0679 

7967 
87/4 
9460 
#207 

0954 

823  / 
8980 
9730 
0480 
/230 

8495 
9247 
#000 
0753 
(505 

91 
92 
93 
94 
95 

96 

97 
98 
99 
100 

85 

7463 
7436 
74/0 
7383 

7357 

7442 
7,4/6 
7389 
7362 
7336 

7422 
7395 
7368 
734  / 

73/5 

740  / 
7374 
7347 
7320 
7293 

738  / 
7354 
7326 
7299 

7272 

7360 
7333 
7305 
7278 

7250 

7339 
73/2 
7284 
7256 

7229 

73/9 
7291 
7263 
7235 

7207 

7298 
7270 
724  / 
72/3 

7/85 

957277 
967248 
977220 
987/92 

99-7/63 

6  '9752 
7-0478 
74/205 
7'/93/ 

7'2658 

#030 
0760 
(489 
22/9 

2948 

0309 
/04/ 
(773 
2506 
3238 

0587 
1322 
2058 
2793 

3528 

0866 
/604 
2342 
3080 

3S/8 

1(44 
(886 
2626 
3367 

4/09 

/423 
2/67 
2911 
3655 

4399 

/70/ 
2448 
3/95 
3942 
4689 

(980 
2729 
3479 
4229 

4&79 

2258 
30// 
3763 
45/6 

5269 

96 
97 
98 
99 
(00 

8fj° 

;,'  1' 

49' 

48' 

47'   4(V 

4:V 

41' 

•i:5'   42' 

41' 

/><  I' 

4!)' 

iff 

47'   4(1' 

45' 

44'  |  43' 

4S? 

41' 

SINE. 

COSINE. 
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TRAVERSE  TABLES. 


4° 
; 

2 
3 
4 
5 

COSINE. 

SINE. 

4° 

/ 
2 
3 
4 
5 

20' 

21' 

22' 

23' 

24'  |  25' 

26' 

27' 

•28' 

2!)' 

20'    21'  |  22'  |  23'  |  24'   2ft' 

2f>'  |  27'  |  28' 

29' 

997; 
9943 
99/4 
9886 
9857 

997/ 
9942 
99/4 
9885 
9856 

997/ 
9942 
99/3 
9884 
9855 

997T 
9942 
99/2 
9883 
9854 

9971 
994  / 
99/2 
9882 
9853 

9970 
9941 
9911 
9881 
9852 

9970 
9940 
99/0 
9880 
9850 

9970 
9940 
99/0 
9879 
9849 

9970 
9939 
9909 
9879 
9848 

'9969 
/  '9939 
2'9908 
•  3  '9878 
4  '9847 

•0756 
•1511 
•2267 
•3022 
•3778 

0758 
(5/7 
2275 
3034 
3792 

0761 
(523 
2284 
3046 
3807 

0764 
/529 
2293 
3057 
3821 

0767 
(534 
2302 
3069 
3836 

0770 
/540 
23/0 
3080 
3850 

0773 
/546 
23/9 
3092 
3865 

0776 
/552 
2328 
3/04 
3879 

0779 
(558 
2336 
3//5 
3894 

0782 
(563 
2345 
3/27 
3908 

6 

7 
8 
9 
(0 

9828 
9800 
977  / 
9743 
97/4 

9827 
9798 
9770 
974  / 
97/2 

9826 
9797 
9768 
9739 
97/0 

9825 
9795 
9766 
9737 
9708 

9823 

9794 
9764 
9735 
9705 

9822 
9792 
9762 
9733 
9703 

9820 
9791 
976/ 
973  1 
9701 

98/9 
9789 
9759 
9729 
9699 

98/8 
9787 
9757 
9727 
9696 

5'9S/6 
6  '9786 
7-9755 
S'9725 
9'9694 

•4534 
•5289 
•6045 
•6800 
•7556 

455  / 
5309 
6068 
6826 
7585 

4568 
5330 
609  / 
6853 

76/4 

4586 
5350 
6//4 
6879 
7643 

4603 
5370 

6/38 
6905 
7672 

4621 
539/ 
6/6/ 
6931 
7701 

4638 
54// 
6/84 
6957 
7730 

4655 
543  / 
6207 
6983 

7759 

4673 
5452 
6230 
7009 
7788 

4690 
5472 
6254 
7035 
78/7 

6 

7 
8 
9 
10 

/I 
(2 
13 
14 
(5 
"(6 
(7 
(8 
19 
20 

9686 
9657 
9628 
9600 
957  / 

9683 
9654 
9626 
9597 
9568 

968/ 
9652 
9623 
9594 
9565 

9678 
9649 
9620 
959  / 
9561 

9676 
9646 
96/7 
9587 
9558 

9673 
9644 
96/4 
9584 
9555 

9671 
9641 
9611 
9581 
955  / 

9668 
9638 
9608 
9578 
9548 

9666 
9636 
9605 
9575 
9544 

/  0'9663 
/  /  '9633 
I2'9602 
IS'9572 
14-9541 

•13/1 

•9067 
•9823 
/  -0578 
C/334 

8343 
9/02 
9860 
06/9 
/377 

8375 
9/37 
9898 
0659 
/42/ 

8407 
9171 
9936 
0700 
f464 

8439 
9206 
9973 
074/ 
(508 

8471 
9241 

ton 

0781 
1551 

8503 
9276 
0049 
0822 
/595 

8535 
93/1 
0087 
0862 
/638 

8567 
9345 
0/24 
0903 
(682 

8599 
9380 
0/62 
0944 
/725 

II 
12 
13 
14 
IS 

9543 
95/4 

9485 
9457 
9428 

9539 
95/0 

948  / 
9453 

9424 

9536 
9507 
9477 
9448 
94/9 

9532 
9503 

9474 
9444 
94/5 

9528 
9499 
9470 
9440 
941  / 

9525 

9495 
9465 
9436 
9406 

952/ 
949  / 

946/ 
9432 
9402 

95/8 
9488 
9457 
9427 
9397 

95/4 
9484 
9453 
9423 
9393 

IS'9510 
16-9480 
17-9449 
IS'9419 
I9'9388 

/  -2089 
/  '2845 
/  '360  / 
/  '4356 
C5//2 

2/36 
2894 
3653 
44// 
5/70 

2/82 
2944 
3705 
4466 
5228 

2229 
2993 
3757 
4522 
5286 

2275 

3042 
3809 
4577 
5344 

2321 
3092 
3862 
4632 
5402 

2368 
3/4( 
39/4 
4687 
5460 

24/4 
3/90 
3966 
4742 
55/8 

246  / 
3239 
40/8 
4797 
5576 

2507 
3289 
4070 
4852 
5634 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

9400 
9371 
9342 
93/4 
9285 

9395 
9366 
9337 
9309 
9280 

9390 
936/ 
9332 
9303 
9274 

9386 
9357 
9327 
9298 
9269 

938/ 
9352 
9322 
9293 
9263 

9376 
9347 
93/7 
9287 
9258 

9372 
9342 
93/2 
9282 
9252 

9367 
9337 
9307 
9276 
9246 

9362 
9332 
930  / 
927/ 
924  / 

20-9357 
2T9327 
22-9296 
23  '9266 
24-9235 

/  '5867 
/  '6623 
/  '7379 
/'S/34 
/  -8890 

5928 
6687 
7445 
8204 
8962 

5989 
675  / 
75/2 
8273 
9035 

6050 
68/4 
7579 
8343 
9/07 

6fff 

6878 
7645 
84/3 
9/80 

6/72 
6942 
77/2 
8482 
9252 

6233 
7006 
7779 
8552 
9325 

6294 
7070 
7845 
862  / 
9397 

6355 
7/33 
79/2 
869  / 
9470 

64/6 
7/97 
7979 
876  / 
9542 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

9257 
9228 
9200 
9/71 
9/42 

925  / 
9222 
9/93 
9/65 
9/36 

9245 
92/6 
9/87 
9/58 
9/29 

9240 
92/0 
9/S/ 
9/52 
9/23 

9234 
9204 
9/75 
9/45 
91  16 

9228 
9/98 
9/69 
9/39 
9/09 

9222 
9/92 
9/62 
9/32 
9/02 

92/6 
9/86 
9/56 
9/26 
9096 

92/0 
9/80 
9/50 
9//9 

9089 

25'9204 
26-9/74 
27-9/43 
2S-9//3 
29-9082 

/  '9645 
2'040/ 
2'//56 
2'/9/2 
2'2668 

972  / 
0479 
/238 
(996 
2755 

9796 
0558 
/3/9 

2080 
2842 

9872 
0636 
(400 
2/64 
2929 

9947 
07/4 
(48  / 
2249 
30/6 

#022 
0792 
1563 
2333 
3/03 

0098 
087/ 
(644 
24/7 
3/90 

0/73 
0949 
1725 
250  / 
3277 

0249 
(027 

1806 
2585 
3364 

0324 
//06 
/887 
2669 
3451 

3/ 
32 
33 
34 
35 

9//4 
9085 
9057 
9028 
8999 

9/07 
9078 
9049 
902/ 
8992 

9/00 
907/ 
9042 
90/3 

8984 

9093 
9064 
9035 
9006 
8976 

9086 
9057 
9027 
8998 
8968 

9079 
9050 
9020 
8990 
8961 
893  / 
890  / 
8872 
8842 
88/2 

9072 
9043 
90/3 
8983 
8953 
8923 
8893 
8863 
8833 
8S03 

9065 
9035 
9005 
8975 
8945 
89/5 
8885 
8854 
8824 
8794 

9058 
9028 
8998 
8967 
8937 

30'905I 
3I'902I 

32-8990 
33-8960 
34-8929 

2  '3423 
2-4H9 
2  '4934 
2-5690 
2  '6446 

35/3 
4272 
5030 
5789 
6547 

3603 
4364 
5/26 
5887 
6649 

3693 
4457 
5222 
5986 
6750 

3783 
4550 
53/7 
6084 
6852 

3873 
4643 
54/3 
6/83 
6953 

3963 
4736 
5509 
6282 
7055 

4053 
4829 
5604 
6380 
7/56 

4/43 
492  / 
5700 
6479 
7258 

4232 
50/4 
5796 
6577 
7359 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

8971 
8942 
89/4 
8885 
8857 

8963 
8934 
8905 
8877 
8848 

8955 
8926 
8897 
8868 
8839 

8947 
89/8 
8889 
8859 
8830 

8939 
89/0 
8880 
885  / 
882  / 

8907 
8876 
8846 
88/5 
8785 

35-8898 
36'8868 
37-8837 
38-8807 
39-8776 

2720/ 
2-7957 
2-87/2 
2-9468 
3-0224 

7306 
8064 
8823 
958  / 

0340 

74/0 
8/7( 
8933 
9694 
0456 

75/4 
8279 
9043 
9807 
0572 

76/9 

8386 
9/53 
9920 
0688 

7723 
8493 
9263 
#034 
0804 

7828 
860  / 
9374 
0/47 

0920 

7932 
8708 
9484 
0260 
(036 

8036 
88/5 
9594 
0373 
//52 

8/41 
8923 
9704 
0486 
/268 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

8828 
8799 
877/ 
8742 
87/4 

88/9 
8790 
8761 
8732 
8704 

88/0 
878/ 
8752 
8723 
8694 

880  / 
8772 
8742 
87/3 
8684 

8792 
8762 
8733 
8703 

8674 

8782 
8753 
8723 
8693 
8664 

8773 
8743 
87/3 
8684 
8654 

8764 
8734 
8704 
8674 
8643 

8755 
8724 
8694 
8664 
8633 

40-8745 
4C87/5 
42-8684 
43-8654 
44-8623 

3'0979 
3'/735 
3'2490 
3  '3246 
3  '4002 

1098 
(857 
26/5 
3374 
4/32 

1217 
1978 
2740 
350  / 
4263 

(336 
2/00 
2864 
3629 
4393 

(455 
2222 
2989 
3756 
4524 

/574 
2344 
3//4 
3884 
4654 

/693 
2466 
3239 
40/2 
4785 

/8/2 
2587 
3363 
4/39 
49/5 

/930 
2709 
3488 
4267 
5046 

2049 
283  / 
36/3 
4394 
5/76 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

8685 
8656 
8628 
8599 
8571 

8675 
8646 
86/7 
8588 

8560 

8665 
8636 
8607 
8578 
8549 

8655 
8625 
8596 
8567 
8538 

8644 
86/5 
8585 
8556 
8526 

8634 
8604 
8575 
8545 
85/5 

8624 
8594 
8564 
8534 
8504 

86/3 
8583 
8553 
8523 
8493 

8603 
8573 
8542 
85/2 
848  / 

45  '8592 
46-8562 
47'853/ 
48  '850  / 
49'8470 

3-4757 
3-55/3 
3-6268 
3  '7024 
3-7779 

4890 
5649 
6407 
7/66 
7924 

5024 
5785 
6547 
7308 
8070 

5/57 
5922 
6686 
7450 
82/5 

529  / 
6058 
6825 
7592 
8360 

5424 
6/94 
6964 
7734 
8505 

5558 
633  / 
7/04 
7877 
8650 

569  /. 

6467 
7243 
80/9 
8795 

5824 
6603 
7382 
S/6/ 

8940 

5958 
6739 
752  / 
8303 
9085 

46 

47 
48 
49 
50 

5/ 
52 
53 
54 
55 
56 
57 
58 
59 
60 

8542 
85/3 
8485 
8456 
8428 

853  / 
8502 
8473 
8444 
84/6 

8520 
849  / 
8462 
8432 
8403 

8508 
8479 
8450 
842  / 
839  / 

8497 
8467 
8438 
8409 
8379 

8486 
8456 
8426 
8396 
8367 

8474 
8444 
84/4 
8384 
8354 

8463 
8432 
8402 
8372 
8342 

845  / 
842  / 
8390 
8360 
8330 

50  '8439 
5C8409 
52-8378 
53-8348 
54-83/7 

3'8535 
3'929/ 
4  '0046 
4-0802 
4'/557 

8683 
944  / 
0200 
0958 
(7/7 

883  / 
9592 
0354 
1115 
1876 

8979 
9743 
0507 
(272 
2036 

9/27 
9894 
066  / 
(428 
2/95 

9275 
#045 
08/5 
/585 
2355 

9423 
0/96 
0969 
(742 
25/5 

9570 
0346 
//22 
(898 
2674 

97/8 
0497 
/276 
2055 
2834 

9866 
0648 
(430 
22M 
2993 

5/ 
52 
53 
54 
55 

8399 
837> 
8342 
83/3 
8285 

8387 
8358 
8329 
8300 
8272 

8374 
8345 
83/6 
8287 
8258 

8362 
8333 
8304 
8274 
8245 

8350 
8320 

829  / 
826  / 
8232 

8337 
8307 
8278 
8248 
82/8 

8324 
8295 
8265 
8235 
8205 

83/2 
8282 
8252 
822  / 
8/9/ 

8299 
8269 
8238 
8208 
8/78 

55-8286 
56'8256 
57-8225 
58-8195 
59-8/64 

4'23/3 
4'3069 
4'3824 
4'4580 
4-5335 

2475 
3234 
3992 
475  / 
5509 

2638 
3399 
4/6/ 
4922 
5683 

2800 
3565 
4329 
5093 
5857 

2963 
3730 
4497 
5264 
603/ 

3/25 
3895 
4665 
5435 
6205 

3287 
4060 
4833 
5606 
6379 

3450 
4226 
5002 
5778 
6553 

36/2 
439  / 
5/70 
5949 
6727 

3775 
4556 
5338 
6/20 
690  / 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

8256 
8228 
8/99 
8/70 
8/42 

8243 
82/4 
8/85 
8/56 
8/28 

8229 
8200 
8171 
8/42 
S//3 

82/6 
8/87 
8/57 
8/28 
8099 

8202 
8/73 
8/43 
8/14 
8084 

8/89 
8/59 
8/29 
8099 
8070 

8/75 
8/45 
S//5 

8085 
8055 

8/61 
8/31 
8/0/ 
807/ 
£041 

8/47 
S//7 
8087 
8056 
8026 

60-8/33 
6C8/03 
62-8072 
63-8042 
64-8011 

4-609/ 
4-6847 
4'7602 
4'8358 
4'9//3 

6268 
7026 
7785 
8543 
9302 

6445 
7206 
7968 
8729 
9490 

6622 
7386 
8/50 
89/5 
9679 

6799 
7566 
8333 
9/00 
9867 

6976 
7746 
85/6 
9286 
#056 

7/52 
7925 
8698 
947  / 
0244 

7329 
8/05 
8881 
9657 
0433 

7506 
8285 
9064 
9843 
062  / 

7683 
8465 
9247 
#028 
08/0 

61 
62 
63 
64 
65 
"66 
67 
68 
69 
70 

66 
67 
68 
69 
70 

S//3 

8085 
8056 
8027 
7999 

8099 
8070 
804  / 
80/2 

7984 

8084 
8055 
8026 
7997 
7968 

8070 
8040 
80// 
7982 
7953 

8055 
8025 
7996 
7966 
7937 

8040 
80/0 
798  / 
795  / 
792  / 

8025 
7995 
7965 
7936 
7906 

80/0 
7980 
7950 
7920 
7890 

7995 
7965 
7935 
7904 
7874 

657980 
66-7950 
67'79I9 
68-7889 
69-7858 

4  '9869 
5-0624 
5-/380 
5-2/36 
5'289/ 

#060 
08/9 
(577 
2336 
3094 

0252 
(0/3 
(775 
2536 
3297 

0443 
/207 
(972 
2736 

3500 

0635 
(402 
2/69 
2936 
3703 

0826 
/596 
2366 
3/36 
3906 

(0/7 
/790 
2563 
3336 
4/09 

(209 
(985 
276/ 
3536 
43/2 

140ft 
2179 
2958 
3737 
45/5 

/592 
2373 
3/55 

3937 
47/8 

71 
72 
73 
74 
75 

7970 
7942 
79/3 
7885 
7856 

7955 
7926 
7897 
7868 
7839 

7939 
79/0 
788  / 
7852 
7823 

7923 
7894 
7865 
7836 
7806 

7907 
7878 
7849 
78/9 
7790 

7892 
7862 
7832 
7802 
7773 

7876 
7846 
78/6 
7786 
7756 

7860 
7829 
7799 
7769 
7739 

7844 
78/3 
7783 
7752 
7722 

70-7827 
7/7797 
727766 
737736 
74-7705 

5-3647 
5  '4402 
5'5/58 
5-59/4 
5'6669 

3853 
4611 
5370 
6/28 
6887 

4059 
4820 
558  / 
6343 
7/04 
~78~66~ 
8627 
9388 
#/50 
09// 

4265 
5029 
5793 
6557 
7322 

4470 
5238 
6005 
6772 
7539 

4676 
5447 
62/7 
6987 
7757 

4882 
5655 
6428 
720  / 
7974 

5088 
5864 
6640 
7416 
8/92 

5294 
6073 
6852 
763  / 
8409 

5500 
6282 
7063 
7845 
8627 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

7827 
7799 
7770 
7742 
77/3 

78// 
7782 
7753 
7724 
7695 

7794 
7765 
7736 
7707 
7678 

7777 
7748 
77/9 
7689 
7660 

7760 
7731 
7701 
7672 
7642 

7743 
77/3 
7684 
7654 
7624 

7726 
7696 
7666 
7636 
7606 

7709 
7679 
7649 
76/8 
7588 

7692 
766  / 
763  / 
7601 
7570 

75-7674 
767644 
7776/3 
78-7583 
79-7552 

5-7425 
5-8/80 
5-8936 
5-9692 
6-0447 

7645 
8404 
9/62 
992  / 
0679 

6086 
8850 
96/5 
0379 
//43 

8306 
9074 
984  / 
0608 
(375 

8527 
9297 
#067 
0837 
(607 

8747 
9520 
0293 
/066 
1839 

8968 
9744 
05/9 
(295 
207/ 

9/88 
9967 
0746 
(524 
2303 

9409 

#/90 
0972 
/754 
2535 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

7684 
7656 
7627 
7599 
7570 

7667 
7638 
7609 
7580 
755  / 

7649 
7620 
759  / 
7562 
7533 

763  / 
7602 
7572 
7543 
75/4 

76/3 
7583 
7554 
7524 
7495 

7595 
7565 
7535 
7506 
7476 

7576 
7547 
75/7 
7487 
7457 

7558 
7528 
7498 
7468 
7438 

7540 
7509 
7479 
7449 
74/8 
73S8~ 
7358 
7327 
7297 
7267 

80-7521 
817491 
827460 
837430 
847399 

6-/203 
6-/95S 
6-27/4 
6-3469 
6  '4225 

/438 
2/96 
2955 
37/3 
4472 

/673 
2434 
3/95 
3957 
47/8 

/907 
2672 
3436 
4200 
4965 

2/42 
29/0 
3677 
4444 
52// 

2377 
3/47 
39/8 
4688 
5458 

26/2 
3385 
4/58 
493  / 
5704 

2847 
3623 
4399 
5/75 
595  / 

3082 
386( 
4640 
54/8 
6/97 

33/7 
4099 
4880 
5662 
6444 

8/ 
82 
83 
84 
85 

7542 
75/3 
7484 
7456 
7427 

7523 
7494 
7465 
7436 
7407 

7504 
7475 
7446 
74/7 
7387 

7485 
7455 
7426 
7397 
7368 

7465 
7436 
7406 
7377 
7348 

7446 
74/6 
7387 
7357 
7327 

7427 
7397 
7367 
7337 
7307 

7407 
7377 
7347 
73/7 

7287 

857368 
867338 
877307 
88-7277 
89-7246 

6  '4981 
6  '5736 
6  '6492 
6  '7247 
6'8003 

5230 

5989 
6747 
7506 
8264 

5480 
6241 
7002 
7764 
8525 

5729 
6493 
7258 
8022 
8786 

5978 
6746 
75/3 
8280 
9047 

6228 
6998 
7768 
8538 
9308 

6477 
7250 
8023 
8796 
9569 

6727 
7503 
8278 
9054 
9830 

6976 
7755 
8534 
9312 
#09  / 

7225 

8007 
8789 
9570 
0352 

86 

87 
88 
89 

90 

91 
92 
93 
94 
95 
~96 
97 
98 
99 
100 

85 

7399 
7370 
734/ 
73/3 
7284 

7379 
7350 
732  / 
7292 
7263 

7358 
7329 
7300 
7271 
7242 

7338 
7309 
7280 
7251 
722  / 

73/8 
7289 
7259 
7230 
7200 

7298 
7268 
7238 
7209 
7/79 

7277 
7247 
72/7 
7/88 
7/58 

7257 
7227 
7/96 
7/66 
7/36 

7236 
7206 
7/75 
7/45 
7//5 

907215 
917185 
927/54 
937/24 
947093 

6-8759 
6-95/4 
7-0270 
7-/025 
7-/78I 

9022 
978/ 
0539 
/298 
2056 

9286 
4048 
0809 
(57( 
2332 

9550 
03/5 
1079 
1843 
2608 

98/4 
058  / 
(349 
21(6 
2883 

#078 
0848 
(fill 
2389 
3159 

0342 
1115 
1888 
2661 

3434 

0606 
/382 
2/58 
2934 
37/0 

0870 
(649 
2428 
3206 
3985 

1134 
1916 
2697 
3479 
4261 

91 
92 
93 
94 
95 

7256 
7227 
7/98 
7/70 
7/4( 

7235 
7206 
7/77 
7/48 
7M9 

72/3 
7/84 
7/55 
7/26 
7097 

7/92 

7/63 
7/34 
7/04 
7075 

7171 
7141 
7112 
7082 
7053 

7/49 
7//9 
7090 
7060 
7030 

7/28 
7098 
7068 
7038 
7008 

7/06 
7076 
7046 
7016 
6985 

7084 
7054 
7024 
6993 
6963 

95'7062 
96'7032 
977001 
98-6971 
99-6940 

7  "2537 
7-3292 
7'4048 
7'4803 
7-5559 

28/5 
3573 
4332 
5090 
5849 

3093 
3855 
4616 
5378 
6/39 

3372 
4/36 
4900 
5665 

6429 

3650 
44/7 
5/85 
5952 
67/9 

3929 
4699 
5469 
6239 
7009 

4207 
4980 
5753 
6526 
7299 

4486 
526/ 
6037 
68/3 
7589 

4764 
5543 
6322 
7/00 
7879 

5042 
5824 
6606 
7387 
8/69 

96 

97 
98 
99 
100 

40'  |  3U' 

38'   37' 

3li' 

;!.v 

34' 

33' 

|ff 

31' 

40' 

3!)' 

3? 

37'  |  3ti' 

35'  |  34' 

33' 

32' 

31' 

SINE. 

COSINE.            85° 
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TRAVERSE  TABLES. 


4° 
/ 

2 
3 
4 
S 

COSINE. 

SINE. 

4° 

/ 

2 
3 

4 
S 

6 

7 
a 

9 

10 

30' 

far 

3f 

vs 

W   35'   3<i' 

37'   38' 

39' 

30'   31'   :\-l'   33' 

34'   3.V   3(i'   37' 

:>,*'   39' 

9969 
9938 
9908 
9877 
9846 

9969 
9938 
9907 
9876 
9845 

9969 
9937 
9906 
9875 
9844 

9968 
9937 
9905 
9874 
9842 

9968 
9937 
9905 
9873 
984  / 

9968 
9936 
9904 
9872 
9840 

9968 
9936 
9903 
987/ 
9839 

9968 
9935 
9903 
9870 
9838 

9967 
9935 
9902 
9869 
9837 

•9967 
/  '9934 
2-9901 
3-9868 
4'9835 

•0785 
•/569 
•2354 
'3/38 
'3923 

0787 
/575 
2362 
3/50 

3937 

0790 
/58/ 
237( 
3/62 
3952 

0793 
1587 
2380 
3/73 

3966 

0796 
/592 
2389 
3/85 
398  / 

0799 
(598 
2397 
3/96 
3995 

0802 
/604 
2406 
3208 
40/0 

OS  05 
(6/0 
24/5 
3220 
4024 

OS  OS 
1616 
2423 
323  / 
4039 

0811 
1621 
2432 

3243 
4053 

6 
7 
S 
9 
10 

98/5 
9784 
9753 
9723 
9692 

98/4 
9783 
9752 
972  / 

9689 

98/2 
978  / 
9750 
97/8 

9687 

98M 
9779 
9748 
97/6 
9685 

98/0 
9778 
9746 
97/4 
9683 

9808 
9776 

9744 
97/2 
9680 

9807 
9775 

9742 
97/0 
9678 

9805 
9773 
9740 
9708 
9676 

9804 
977J 
9739 
9706 
9673 

5-9803 
6-9770 
7-9737 
8'9704 
9-9671 

•4708 
•5492 
•6277 
706  / 
7846 

4725 
55/2 
6300 
7087 
7875 

4742 
5533 
6323 
7//4 
7904 

4760 
5553 
6346 
7/40 
7933 

4777 
5573 
6370 
7/66 
7962 

4795 
5594 
6393 
7/92 
799  / 

48/2 
56/4 
64/6 
72/8 
8020 

4829 
5634 
6439 
7244 
8049 

4847 
5655 
6462 
7270 
8078 

4864 
5675 
6485 
7296 
8/07 

II 
12 
13 

14 

(5 

966( 
9630 
9599 
9568 
9538 

9658 
9627 
9596 
9565 
9534 

9656 
9625 
9593 
9562 
9531 

9653 
9622 
9590 
9559 
9527 

965( 
96/9 
9587 
9556 
9524 

9648 
96/6 
9584 
9552 

9520 

9646 
96/3 
958  / 
9549 
95/7 
9485 
9452 
9420 
9388 
9356 

9643 
96// 
9578 
9546 
95/3 

964  / 
9608 
9575 
9542 
95/0 

10  '9638 
/  /  '9605 
12-9572 
13-9539 
(4-9506 

'863  / 
•94/5 
/  '0200 
/  '0984 
C(769 

8662 
9450 
0237 
/025 
(8/2 

8694 
9485 
0275 
/065 
1856 

8726 
95/9 
03/3 
f/06 
/899 

8758 
9554 
0350 
1147 
1943 

8790 
9589 
0388 
//87 
/9S6 

8822 
9624 
0426 
(228 
2030 

8854 
9659 
0464 
/268 
2073 

8886 
9693 
050  / 
/309 
2117 

89/8 
9728 
0539 
/350 
2/60 

II 
12 
13 
14 
IS 

17 
IS 
19 
20 

9507 
9476 
9445 
94/4 
9383 

9503 
9472 
944  / 
94/0 
9379 

9499 
9468 
9437 
9406 
9374 

9496 
9464 
9433 
940  / 
9370 

9492 
9460 
9429 
9397 
9365 

9488 
9456 
9424 
9392 
9360 

948f 
9448 
94/6 
9384 
935  / 

9477 
9444 
94/2 
9379 
9346 

IS'9^73 
(6'9440 
I7'9408 
18-9375 
19-9342 

(  '2553 
(  '3338 
/'4(23 
(  '4907 
(  '5692 

2600 
3387 
4/75 
4962 
5750 

2646 

3437 
4227 
50/7 

5808 

2693 

3486 
4279 
5073 
5S66 

2739 
3535 
4331 
5128 
5924 

2785 
3585 

4384 
5/83 
5982 

2832 
3634 
4436 
5238 

6040 

2878 
3683 

4488 
5293 
6098 

2925 
3732 
4540 
5348 
6/56 

297  / 

3782 
4592 
5403 
62/4 

16 

17 
18 
19 

20 

21 
22 
23 
24 
25 

9353 
9322 
929  / 
9260 
9229 

9348 
93/7 
9286 
9255 
9??4 

9343 
93/2 
9280 
9249 
92/8 

9338 
9307 
9275 
9244 
92/2 

9333 
9302 
9270 
9238 
9206 

9328 
9296 
9265 
9233 
920  / 

9324 
9291 
9259 
9227 
9/95 

93/9 
9286 
9254 
9221 
9/89 

93/4 
928  / 
9248 
92/6 
9/83 

20'9309 
21-9276 
22-9243 
23-92/0 
24-9/77 

(  '6476 
C726/ 
/  '8046 
(  '8830 
C96(5 

6537 
7325 
S//2 
8900 
9687 

6598 
7389 
8/79 
8969 
9760 

6659 
7452 
8246 
9039 
9832 

6720 
75/6 
83/2 
9/09 
9905 

678/ 
7580 
8379 
9/78 

9977 

6842 
7644 
8446 
9248 
#050 

6903 
7708 
85/2 
93/7 
0/22 

6964 
7771 
8579 
9387 
0195 

7024 
7835 
8646 
9456 
0267 

21 
22 
23 

24 
25 

26 

27 
28 
29 

30 

9/98 
9/68 
9/37 
9/06 

9075 

9/93 
9/62 
9/30 
9099 

9068 

9/87 
9/55 
9/24 
9093 
906/ 

9/8/ 
9/49 
91/8 
9086 
9055 

9/75 
91*3 
9111 
9079 
9048 

9/69 
9/37 
9/05 
9073 
904/ 

9/63 
9/30 
9098 
9066 
9034 

9/56 
9/24 
9092 
9059 
9027 

9/50 
9//8 
9085 
9052 

9020 

25-9/44 
26'9II  1 
27-9078 
28-9045 
29-90/3 

2'0399 
2'(/84 
2"/969 
2-2753 
2  '3538 

0475 
/262 

2050 
2837 
3625 

0550 
/34/ 
2/3/ 
292  / 
37/2 

0626 
(4/9 
22/2 
3005 

3799 

070  / 
(497 
2293 
3090 
3886 

0776 
(575 
2375 
3/74 
3973 

0852 
(654 
2456 
3258 
4060 

0927 
(732 
2537 
3342 
4/47 

(002 
(8(0 
26(8 
3426 
4234 

/078 
(889 
2699 
35(0 
432  ( 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

9044 
9014 
8983 
8952 
892  / 

9037 
9006 
8975 
8944 
89/3 

9030 
8999 
8968 
8936 
8905 

9023 
8992 
8960 
8928 
8897 

90/6 
8984 
8952 
892  / 
8889 

9009 
8977 
8945 
89/3 
8881 

900/ 
8969 
8937 
8905 
8873 

8994 
8962 
8929 
8897 
8864 

8987 
8954 
8922 
8889 
8856 

30-8980 
3I'8947 
32-8914 
33-8881 
34-8848 

2.4322 
2'5/07 
2'5892 
2-6676 
2746/ 

44/2 
5200 
5987 
6775 
7562 
8350 
9/37 
9925 
07/2 
(500 

4502 
5293 
6083 
6873 
7664 

4592 
5385 
6/79 
6972 

7765 

4682 
5478 
6274 
7070 
7867 

4772 
557/ 
6370 
7/69 
7968 

4862 
5664 
6466 
7268 
8070 

4952 
5756 
656  / 

7366 
8/7) 

504  ( 
5849 
6657 
7465 
8273 

5(3( 

5942 
6753 
7563 

8374 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

8890 
8859 
8829 
8798 
8767 

8882 
885  / 
8820 
8789 
8758 

8874 
8842 
Mil 

8780 
8749 

8865 
8834 
8802 
877( 

8739 

8857 

8825 
8794 
8762 
8730 

8849 
88/7 
8785 
8753 
8727 

8840 
8808 
8776 

8744 
87/2 

8832 
8800 
8767 
8735 
8702 

8824 
8791 
8758 
8726 
8693 

35-88/5 
36-8782 
37-8749 
38'87/6 
39-8683 

2-8245 
2'9030 
2'98/4 
S'0599 
3'/384 

8454 
9244 
#035 
0825 
/6/6 

8558 
9352 
0/45 
0938 
/732 

8663 
9459 
0255 
/05/ 
/84S 

8767 
9566 
0365 
//6S 
/964 

8872 
9674 
0476 
/278 
2080 

8976 
978/ 
0586 
/39/ 
2/96 

9080 
9888 
0696 
(504 
23/2 

9/85 
9995 
0806 
(6(7 

2427 

36 

37 
38 
39 
40 

41 

42 
43 
44 
45 
46 
47 
48 
49 
50 

8736 
8705 
8674 
8644 
86/3 

8727 
8696 
8665 
8634 
8603 

87/7  8708 
8686  |  8676 
8655  8645 
8623  86/3 
8592  |  8582 

8698 
8667 
8635 
8603 
857  / 

8689 
8657 
8625 
8593 
856  / 

8679 
8647 
86/5 
8583 
855/ 

8670 
8637 
8605 
8572 
8540 

8660 
8627 
8595 
8562 
8529 

40-8650 
4/-86/S 
42-8585 
43-8552 
44-85(9 

3-2/68 
3-2953 
3-3737 
3-4522 
3-5307 

2287 
3075 
3862 
4650 

5437 

2406 
3/96 
3987 
4777 
5568 

2525 
33/8 
41  // 
4905 
5698 

2644 
3440 
4236 
5032 
5829 

2763 
3562 
436  / 
5/60 
5959 

2882 
3684 
4486 
5288 
6090 

3000 
3805 
46/0 
54/5 
6220 

3(/9 
3927 
4735 
5543 
6350 

3238 
4049 
4860 
5670 
6481 

41 
42 
43 
44 
45 

8582 
8551 
8520 
8489 
8459 

857  / 
8540 
8509 
8478 
8447 

8561 
8530 
8498 
8467 
8436 

8550 
85/9 
8487 
8456 
8424 

8540 
8508 
8476 
8444 
84/3 

8529 
8497 
8465 
8433 
840  / 

85/8 
8486 
8454 
8422 
8389 

8508 
8475 
8443 
84/0 
8378 

8497 
8464 
843  / 
8399 
8366 

45-8486 
46-8453 
47'8420 
48-8387 
49-8354 

3'609  ( 

3'6876 
37660 
3-8445 
3-9230 

6225 
70/2 
7800 
8587 
9375 

6358 
7/48 
7939 
8729 
9520 

649  / 
7285 
8078 
8871 
9665 

6625 

742  / 
82/7 
90/3 
98/0 

6758 

7557 
8356 
9/55 
9955 

689  / 
7693 
8495 
9297 
#099 

7025 
7830 
8635 
9440 
0244 

7/58 

7966 
8774 
9582 
0389 

7292 

8102 
89/3 
9724 
0534 

46 
47 
48 
49 
50 

51 

52 
53 
54 
55 

8428 
8397 
8366 
8335 
8305 

84/6 
8385 
8354 
8323 
8292 

8404 
8373 
8342 
83// 

8279 

8393 
836) 
8330 
8298 
8267 

8381 
8349 
83/7 
8286 
8254 

8369 
8337 
8305 
8273 
824  / 

8357 
8325 
8293 
826  / 
8228 

8345 
83/3 
8280 
8248 
82(6 

8333 
830  / 
8268 
8235 
8203 

50  '832  / 
5  1  '8288 
52-8256 
53  '8223 
54-8(90 

4-00/4 
4-0799 
4-/5S3 
4-2368 
4'3(53 

0/62 
0950 
/737 
2525 
33/2 

03/0 
1/00 
/89/ 
268  / 
3472 

0458 
/25( 
2044 
2838 
363  ( 

0606 
(402 
2/98 
2994 
3790 

0754 
(553 
2352 
3/5( 
3950 

090  / 
/703 
2505 
3307 
4/09 

/049 
/854 
2659 
3464 
4269 

//97 
2005 
28/3 
362  / 
4428 

/345 
2/56 
2966 
3777 
4588 

51 
52 
53 
54 
55 

56 
57 
58 
59 

60 

8274 
8243 
82/2 
8/8( 
8/50 

826  / 
8230 
8/99 
8/68 
8/37 

8248 
8217 
8185 

8/54 
8/23 

8235 
8204 
8/72 
8/4( 
8/09 

8222 
8/90 
8/59 
8/27 
8095 

8209 
8/77 
8/45 
8//3 
808/ 

8/96 
8/64 
8/32 
8100 
8067 

8/83 
8(5( 
S//8 
8086 
8053 

8(70 
8/37 
8/05 
8072 
8039 

55-8(57 
56'8/24 
57  '8091 
58  8058 
59  8025 

4-3937 
4-4722 
4'5506 
4'629( 
4'7075 

4099 
4887 
5674 
6462 
7249 

4262 
5052 
5843 
6633 

7423 

4424 
52/8 
60/f 
6804 
7597 

4587 
5383 
6(79 
6975 
7771 

4749 
5548 
6347 
7/46 
7945 

49// 
57/3 
65/5 
73/7 
S//9 

5074 
5879 
6684 
7488 
8293 

5236 
6044 
6852 
7659 

8467 

5398 

6209 
7020 
783  / 
864  / 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

8/20 
8089 
8058 
8027 
7996 

8/06 
8075 
8044 
80/2 

798) 

8092 
8060 
8029 
7998 
7966 

8078 
8046 
80/5 
7983 
7952 

8063 
8032 
8000 
7968 
7937 

8049  1  8035 
80/7|  8003 
7985  797  / 
7953  7938 
7921^7906 

8021 
7988 
7956 
7924 
789  / 

8007 
7974 
794  / 
7909 
7876 

60-7992 
6  C  7959 
62-7926 
637893 
64  '786  ( 

4-7860 
4'8645 
4'9429 
5-02/4 
5-0998 

8037 
8824 
96/2 
0399 
//87 

82/4 
9004 
9795 
0585 
(375 

8391 
9(84 
9977 
077  / 
/564 

8568 
9364 
4160 
0956 
(752 

8744 
9544 
0343 
//42 
(94( 

892  / 
9723 
0525 
(327 
2/29 

9098 
9903 
0708 
(5/3 
23/8 

9275 
#083 
089  / 
(698 
2506 

9452 
0263 
/073 
(884 
2695 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 

70 

7965 
7935 
7904 
7873 

7842 

7950 
79/9 
7888 
7857 
7826 

7935 

7904 
7873 
784/ 
78/0 

7920 
7888 
7857 
7825 
7794 

7905 
7873 
784  / 
78/0 

7778 

7889 
7857 
7825 
7794 
7762 

7874 
7842 
78/0 
7777 
7745 

7859 

7826 
7794 
776  / 
7729 

7843 
78// 
7778 
7745 
77/2 

65-7828 

667795 
677762 
68-7729 
69-7696 

5-/7S3 
5-2568 
5  '3352 
S'4/37 
5'492/ 

/974 
2762 
3549 
4337 
5/24 

2/66 
2956 
3747 
4537 
5327 

2357 
3/50 

3944 
4737 
5530 

2549 
3345 
4I4/ 
4937 
5733 

2740 
3539 
4338 
5/37 
5936 

293  / 
3733 
4535 
5337 
6/39 

3/23 
3928 
4732 
5537 
6342 

33(4 
4(22 
4930 
5737 
6545 

3505 
43/6 
5/27 
5937 
6748 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

78// 
7780 
7750 
77/9 
7688 

7795 
7764 
7733 
7702 
7677 

7779 
7747 
77/6 
7685 
7654 

7762 
773  ( 
7699 
7668 
7636 

7746 
77/4 
7683 
7651 
76/9 

7730 
7698 
7666 
7634 
7602 

77/3 
768  / 
7649 
76/6 
7584 

7696 
7664 
7632 
7599 
7567 

7680 
7647 
76/4 
7582 
7549 

70-7663 
71  7630 
727597 
737564 
74'753( 

5-5706 
5'649/ 
5-7275 
5'8060 
5  '8844 

59/2 
6699 
7487 
8274 
9062 

6//S 
6908 
7699 
8489 
9279 

6324 
7//7 
79/0 
8703 
9497 

6529 
7326 
8(22 
89/8 
97/4 

6735 
7534 
8334 
9/33 
9932 

694  / 
7743 
8545 
9347 

#/49 

7/47 
7952 
8757 
9562 
0367 

7353 
8161 

8969 
9776 

0584 

7559 
8369 
9/80 
999  / 
0802 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

7657 
7626 
7595 
7565 

7534 

7640 
7609 
7578 
7547 
75/6 

7622 
7591 
7560 
7528 
7497 

7605 
7573 
7542 
75/0 
7479 

7587 
7556 
7524 
7492 
7460 

7570 
7538 
7506 
7474 
7442 

7552 
7520 
7488 
7455 
7423 

7534 
7502 
7469 
7437 

7404 

75/6 

7484 
7451 
74/8 
7386 

75-7498 
76-7466 
77-7433 
78  7400 
79-7367 

5  '9629 

6'04I4 
6'//98 
6'/983 

6-2767 

9849 
0637 
/424 
22/2 
2999 

#070 
0860 
/650 
244  ( 
323  ( 

0290 
/083 
(877 
2670 
3463 

05/0 
(307 
2/03 
2899 
3695 

073/ 
/530 
2329 
3/28 
3927 

095  / 
(753 
2555 
3357 
4/59 

//72 
(976 
278  ( 
3586 
439  ( 

(392 
2200 
3007 
38(5 
4623 

1612 
2423 
3234 
4044 
4855 

81 
82 
83 
84 
85 

7503 
7472 
744  / 
741  / 
7380 

7485 
7453 
7422 
739  / 
7360 

7466 
7435 
7403 
7372 
734  / 

7447 
74/6 
7384 
7353 
732/ 

7429 
7397 
7365 
7333 
7302 

74/0 
7378 
7346 
73/4 
7282 

739  / 
7359 
7326 
7294 
7262 

7372 
7340 
7307 
7275 
7242 

7353 
7320 
7288 
7255 
7222 

SO'7334 
81-7301 
827268 
83-7235 
84  '7202 

6'3552 
6  '4336 
6'5/2/ 
6'5906 
6'6690 

3787 
4574 
5362 
6/49 
6937 

4022 
48(2 
5602 
6393 
7)83 

4256 
5050 
5843 
6636 

7430 

4491 
5288 
6084 
6880 

7676 

4726 
5525 
6324 
7/24 
7923 

496  / 
5763 
6565 
7367 
8/69 

5/96 
6001 
6806 
761  ( 
84(6 

543  / 
6239 
7046 
7854 
8662 
9470 
0278 
(085 
/S93 
2701 

5666 
6476 
7287 
8098 
8908 
97/9 
0530 
/340 
2/5/ 
2962 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

7349 
73/8 
7287 
7256 

7226 

7329 
7298 
7267 
7236 

7205 

7309 
7278 

7247 
72/6 
7/84 

7290 
7258 
7227 
7/95 
7/64 

7270 
7238 
7206 
7/75 

7/43 

7250 
72/8 
7/86 

7/54 
7/22 

7230 

7/98 
7/65 
7/33 
7/0/ 

72(0 
7/77 
7/45 
7112 

7080 

7/90 
7/57 
7/24 
7092 
7059 

85-7/69 
86-7(36 

87-7/03 
88  707  / 
89-7038 

6-7475 
6  '8259 
6'9044 
6  '9829 
7'06/3 

7724 
85/2 
9299 
#087 
0874 

7974 
8764 
9554 
0345 
(135 

8223 
90/6 
98/0 
0603 
/396 

8472 
9269 
#065 
0861 
/657 

8722 
952  / 
0320 
1119 
1918 

897/ 
9773 
0575 
(377 
2/79 

9220 
#025 
0830 
(635 
2440 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
~96 
97 
98 
99 
10 

85 

7/95 
7/64 
7133 
7/02 
707  / 

7/74 
7/43 
7//2 

708/ 
7050 

7/53 
7/22 
7090 
7059 

7028 

7/32 
7/0/ 
7069 
7038 

7006 

7111 
7079 
7048 
70/6 

6984 

7090 
7058 
7026 
6994 
6962 

7069 
7037 
7004 
6972 
6940 

7048 
70/5 
6983 
6950 
69/8 

7026 
6994 
6961 
6928 
6895 

90-7005 
9f6972 
92-6939 
93-6906 

94-6873 

7'/398 
7'2/82 
7  '2967 
7-3752 

7-4536 

/662 
2449 
3237 
4024 
48/2 

(926 
27/6 
3506 
4297 
5087 

2/89 
2983 
3776 
4569 
5363 

2453 
3249 
4046 

4842 
5638 

2717 
3516 
43/5 
5//4 

59/4 

298  / 
3783 
4585 
5387 

6/89 

3245 
4050 
4855 
5660 
6464 

3509 
43/6 
5124 
5932 

6740 

3773 
4583 
5394 
6205 

70/5 

91 
02 
93 
94 
95 

704  / 
70/0 
6979 
6948 
69/7 

70/9 
6988 
6957 
6926 

6895 

6997 
6965 
6934 
6903 

6872 

6975 
6943 
69/2 
6880 

6849 

6952 
6921 
6889 
6857 

6825 

6930 
6898 
6866 
6834 

6802 

6908 
6876 
6843 

681  1 
6779 

6885 
6853 
6820 
6788 

6756 

6863 
6830 
6797 
6765 
6732 

95-6840 
96-6807 
97-6774 
98  '674  ( 
99'6709 

7'532( 
7-6/05 
7-6890 
7-7675 

7'8459 

5599 
6387 
7/74 
7962 

8749 

5878 
6668 
7458 
8249 

9059 

6/56 
6949 
7742 
8536 
9329 

6434 
7230 
8027 
8823 
96/9 

67/3 
75(2 
8311 
9//0 
9909 

699) 
7793 
8595 
9397 
#/99 

7269 
8074 
8879 
9684 
0489 

7548 
8355 
9/63 
997/ 
0779 

7826 
8637 
9447 
#258 
/069 

96 
97 
98 
99 
100 

55 

•2'.)' 

53 

2V1 

2ti' 

25' 

24' 

23' 

22' 

21' 

3d' 

29' 

M 

27' 

2(i' 

25 

E? 

8? 

£J 

21' 

j 

SINE. 

COSINE.            85° 

TRAVERSE  TABLES. 


4° 
/ 

2 
3 

4 
5 
6 
7 
8 
9 
/O 

COSINE. 

SINE. 

4° 

/ 
2 
3 
4 
5 

40' 

41'  |  42'  |  43'  |  41' 

45'  |  4C' 

47' 

48'    49' 

•10' 

41' 

42' 

43' 

44' 

45' 

4(5' 

47' 

48' 

49' 

9967 
9934 
990  / 
9867 
9834 

9967 
9933 
9900 
9866 
9833 

9966 
9933 
9899 
9865 
9832 

9966 
9932 
9898 
9865 
983  / 

9966 
9932 
9898 
9864 
9829 

9966 
9931 

9897 
9863 
9828 

9965 
993  / 
9896 
9862 
9827 
9792 
9758 
9723 
9689 
9654 

9965 
9930 
9896 
986  / 
9826 

9965 
9930 
9895 
9860 
9825 

'9965 
/  '9929 
2  '9894 
3'9859 
4-9823 
5-9788 
6-9753 
7-97/7 
S'9682 
9'9647 

'08/4 
•/627 
•244  / 
•3254 
•4068 

08/6 
/633 
2449 
3266 
4082 

08)9 
)639 
2458 
3278 
4097 

0822 
/645 
2467 
3289 
4111 

0825 
/650 
2476 
330/ 
4/26 

0828 
(656 
2484 
33/2 
4(40 

083  / 
(662 
2493 
3324 
4/55 

0834 
(668 
2502 
3336 
4(69 

0837 
/674 
25/0 
3347 
4/84 

0840 
(679 
25(9 
3359 
4(98 

980/ 
9768 
9735 
9702 
9668 

9800 
9766 
9733 
9700 
9666 

9798 
9765 
973  / 
9697 
9664 

9797 
9763 
9729 
9695 
966  / 

9795 
976/ 
9727 
9693 
9659 

9794 
9760 
9725 
9691 
9657 

979/ 
9756 
972  / 
9687 
9652 

9790 
9755 
97/9 
9684 
9649 

'4882 
'5695 
•6509 
•7322 
•8/36 

4899 
57/5 
6532 
7348 
8/65 

49/6 
5736 
6555 
7374 
8/94 

4934 
5756 
6578 
740  / 
8223 

495  / 

5776 
660/ 
7427 
8252 

4968 
5797 
6625 
7453 
828  / 

4986 
58/7 
6648 
7479 
83/0 

5003 
5837 
667( 
7505 
8339 

502/ 
5857 
6694 
753/ 

8368 

5038 
5878 
67/7 
7557 
8397 

6 

7 
8 
9 
10 

M 

12 
13 
14 
IS 

9635 
9602 
9569 
9536 
9503 

9633 
9599 
9566 
9533 
9499 

9630 
9596 
9563 
9529 
9496 

9627 
9594 
9560 
9526 
9492 

9625 
959  / 
9557 
9523 
9488 

9622 
9588 
9554 
95/9 
9485 

9620 
9585 
9550 
95/6 
948  ; 

96/7 
9582 
9547 
95/2 
9478 

96/4 
9579 
9544 
9509 
9474 

IQ'9612 
1  1  '9576 
12-9541 
13-9506 
14-9470 

'8949 
•9763 
/  "0577 
/•/390 
/  "2204 

898/ 
9798 
06/4 
/43/ 
2247 

90/3 
9833 
0652 
/47/ 
229  / 

9045 
9867 
0690 
/5/2 
2334 

9077 
9902 
0727 
(553 
2378 

9/09 
9937 
0765 
(593 
242  / 

9/4/ 
9972 
0803 
/634 
2465 

9/73 
#007 
0840 
(674 
2508 

9205 
004  / 
0878 
1715 
2552 

9236 
0076 
09)6 
(755 
2595 

11 
12 
13 
14 
IS 

16 
17 
18 
19 

20 

9470 
9436 
9403 
9370 
9337 

9466 
9432 
9399 
9366 
9332 

9462 
9428 
9395 
936  / 
9327 

9458 
9424 
9390 
9357 
9323 

9454 
9420 
9386 
9352 
93/8 

9450 
94/6 
9382 
9347 
93/3 

9447 
94/2 
9377 
9343 
9308 

9443 
9408 
9373 
9338 
9303 

9439  /  5  '9435 
9404  I6'9400 
9369  '  (7-9364 
9334  /  8  '9329 
9299  /  9  '9294 

/'30/7 
/'383/ 
/  '4645 
/  '5458 
/  '6272 

3064 
3880 
4697 
55/3 
6330 

3//0 
3930 
4749 
5568 
6388 

3/57 
3979 
4801 
5623 
6446 

3203 
4028 
4853 
5678 
6504 

3249 
4077 
4905 
5734 
6562 

3296 
4/27 
4958 
5789 
6620 

3342 

4(76 
50(0 
5844 
6678 

3388 
4225 
5062 
5899 

6736 

3435 
4275 
5(/4 

5954 
6794 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

9304 
927/ 
9238 
9204 
9/77 

9299 
9265 
9232 
9/99 
9/65 

9294 
9260 
9227 
9/93 
9/59 

9289 
9255 
922) 
9/87 
9/53 

9284 
9250 
92/6 
9/8/ 
9/47 

9279 
9244 
92/0 
9/76 
9/41 

9274 
9239 
9205 
9/70 
9/35 

9269 
9234 
9/99 
9/64 
9/29 

9264 
9228 
9/93 
9/58 
9/23 

20-9258 
21  "9223 
22'9/SS 
23-9/52 
24-9117 

/  '7085 
/  "7899 
C87/3 
/  '9526 
2  '0340 

7/46 
7963 
8779 
9596 
04/2 

7207 
8026 
8846 
9665 
0485 

7268 
8090 
89/3 
9735 
0557 

7329 
8/54 
8979 
9804 
0630 

7390 
82/8 
9046 
9874 
0702 

745  / 
8282 
9//3 
9944 
0775 

75(( 
8345 
9(79 
#0/3 
0847 

7572 
8409 
9246 
0083 
09/9 

7633 
8473 
93/3 
0(52 
0992 

21 
22 
23 

24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

9/38 
9/05 
9072 
9039 
9005 

9/32 
9099 
9065 
9032 
8998 

9/26 
9092 
9058 
9025 
899  / 

9/20 
9086 
9052 
90/8 
8984 

91/3 
9079 
9045 
90// 
8977 

9/07 
9073 
9038 
9004 
8970 

9/0/ 
9066 
9032 
8997 
8962 

9094 
9060 
9025 
8990 
8955 

9088 
9053 
90/8 
8983 

8948 

25'9082 
26  '9046 
27-9011 
28-8976 
29  '894  / 

2-/I53 
2'/967 
2-2780 
2-3594 
2  '4408 

/229 

2045 
2862 
3678 
4495 

/304 
2/23 
2943 
3762 
4582 

/379 
2202 
3024 
3846 
4669 

(455 
2280 
3/05 
3930 
4755 

(530 
2358 
3/86 
4014 
4842 

/606 
2436 
3267 
4098 
4929 

(681 
2515 
3349 
4(83 
50/6 

(756 
2593 
3430 
4267 
5/03 

(832 
267  ( 
351  / 
435  ( 
5(90 

31 
32 
33 
34 
35 

8972 
8939 
8906 
8873 
8840 

8965 
8932 
8898 
8865 
883  / 

8958 
8924 
8890 
8857 
8823 

8950 
89/6 
8882 
8849 
88/5 

8943 
8909 
8875 
8840 
8806 

8935 
S90/ 
8867 
8832 
8798 

8928 
8893 
8859 
8824 
8789 

8920 
8886 
8851 
88/6 
878/ 

89/3 
8878 
8843 
8808 
8773 

30-8905 
3  /  -8870 
32-8835 
33-8799 
34'8764 

2'522/ 
2'6035 
2'6848 
27662 
2'8476 

53// 
6/28 
6944 
776  / 
8577 

540  / 
6220 
7040 
7859 
8678 

549  / 
63/3 
7/35 
7958 
8780 

558  / 
6406 
723  / 
8056 
8881 

567/ 
6499 
7327 
8/55 
8983 

5760 
6591 
7422 
8253 
9084 

5850 
6684 
75/8 
8352 
9/86 

5940 
6777 
76/4 
8450 
9287 

6030 
6870 
7709 
8549 
9389 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

8807 
8773 
8740 
8707 
8674 

8798 
8765 
873  / 
8698 
8664 

8789 
8756 
8722 
8689 
8655 

S78/ 
8747 
87/3 
8679 
8645 

8772 
8738 
8704 
8670 
8636 

8764 
8729 
8695 
866  / 
8626 

8755 
8720 
8686 
865  / 
86/7 

8746 
87/  / 
8677 
8642 
8607 

8737 
8702 
8667 
8632 
8597 

35-8729 
36-8693 
37-8658 
38-8623 
39-8587 

2  9289 
3-0/03 
3-09/6 
3-/730 
3'2543 

9393 
02/0 
/026 
(843 
2659 

9498 
03/7 
//37 
/956 
2775 

9602 
0425 
(247 
2069 
289  / 

9707 
0532 
/357 
2/82 
3007 

98/( 
0639 
(467 
2295 
3/23 

99/5 
0746 
/577 
2408 
3239 

#020 
0854 
(687 
252  ( 
3355 

0/24 
096  / 
1798 
2634 
3471 

0228 

(068 
(908 
2747 
3587 

36 
37 
38 
39 
40 

41 

42 
43 
44 
45 

864) 
8608 
8575 
854  / 
8508 

863  / 
8598 
8564 
853  / 
8498 

862  / 
8588 
8554 
8520 
8487 

86/2 
8578 
8544 
85/0 
8476 

8602 
8568 
8533 
8499 
8465 
843  / 
8397 
8363 
8329 
8295 

8592 
8558 
8523 
8489 
S454 
8420 
8386 
835  ( 
83/7 
8283 

8582 
8547 
85/3 
8478 
8444 
8409 
8374 
8340 
8305 
827  / 

8572 
8537 
8502 
8468 
8433 

8562 
8527 
8492 
8457 
8422 

40-8552 
41-8517 
42-8481 
43-8446 
44-8411 

3-3357 
3'4/7/ 
3-4984 
3-5798 
3-66U 

3476 
4292 
5/09 
5925 
6742 

3595 
44/4 
5234 
6053 
6872 

37/4 
4536 
5358 
6/80 
7003 

3833 
4658 
5483 
6308 
7/33 

395  / 
4779 
5608 
6436 
7264 

4070 
490  / 
5732 
6563 
7394 

4(89 
5023 
5857 
669  ( 
7525 

4308 
5145 
5981 
6818 
7655 

4427 
5266 
6(06 
6946 
7785 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

8475 
8442 
8409 
8376 
8342 

8464 
843  / 
8397 
8364 
833  / 

8453 
8420 
8386 
8352 
83/9 

8442 
8408 
8374 
834  / 
8307 

8398 
8363 
8328 
8293 
8259 

8387 
8352 
83/7 
8282 
8246 

45-8376 

46-8340 
47-8305 
48-8270 
49  '8234 

3-7425 
3-8239 
3'9052 
3-9866 
4-0679 

7558 

8375 
9/9/ 
#008 
0824 

7692 
85/( 
9330 
0/50 
0969 

7825 
8647 
9470 
0292 
1114 

7958 
8784 
9609 
0434 
(259 

8092 
8920 
9748 
0576 
/404 

8225 
9056 
9887 
07/8 
(549 

8358 
9(92 
#026 
0860 
(694 

,8492 
9329 
0/65 
/002 
/839 

8625 
9465 
0304 
(144 
(984 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

8309 
8276 
8243 
82/0 
8/77 

8297 
8264 
8230 
8/97 
8/64 

8285 
825  / 
82/8 
8/84 
8/5/ 

8273 
8239 
8205 
8/7/ 
8/37 

826  / 
8227 
8/92 
8/58 
8/24 

8248 
82/4 
8/80 
8/45 
Bill 

8236 
8202 
8/67 
8/32 
8098 

8224 
8/89 
8/54 
S//9 
8084 

82// 
8/76 
8141 

8/06 
807/ 

50-8/99 
51-8164 
52-8128 
53-8053 
54-8058 

4'/493 
4'2307 
4-3/20 
4-3934 
4-4747 

/64/ 
2457 
3274 
4090 
4907 

(789 
2608 
3427 
4247 
5066 

1936 
2759 
3581 
4403 
5226 

2084 
29/0 
3735 
4560 
5385 

2232 
3060 
3888 
47/6 
5545 

2380 
32/( 
4042 
4873 
5704 

2528 
3362 
4(96 
5030 
5863 

2676 
35/2 
4349 
5/86 
6023 

2824 
3663 
4503 
5343 
6(82 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

8144 
81  10 
8077 
8044 
80  II 

8/30 

8097 
8063 
8030 

7997 

S//7 

8083 
8050 
80/6 
7982 

8/04 
8070 
8036 
8002 
7968 

8090 
8056 
8022 
7988 
7954 

8077 
8042 
8008 
7974 
7939 

8063 
8029 
7994 
7959 
7925 

8050 
80/5 
7980 
7945 
79)0 

8036 
800/ 
7966 
793  / 
7896 

55-8022 
56-7987 
57-7952 
58-79/6 
59-788) 

4'556( 

4'6374 
47/88 
4-8002 
4-88/5 

5723 
6540 
7356 
8/73 
8989 

5886 
6705 
7524 
8344 
9/63 

6048 
6870 
7692 
85/5 
9337 

62/0 
7035 
786) 
8686 
95/1 

6373 
720  / 
8029 
8857 
9685 

6535 

7366 
8/97 
9028 
9859 

6697 
753  ( 
8365 
9(99 
#033 

6860 
7696 
8533 
9370 
0207 

7022 
7862 
870  / 
954  ( 
038  / 

61 
62 
63 
64 
65 

7978 
7945 
79/( 
7878 
7845 

7963 
7930 
7897 
7863 
7830 

7949 
79/5 
7882 
7848 
78/4 

7934 
7900 
7867 
7833 
7799 

7920 
7885 
7851 
78/7 
7783 

7905 
7871 
7836 
7802 
7768 

7890 
7856 
782  / 
7786 
7752 
7717 
7683 
7648 
76/4 
7579 

7875 
784  / 
7806 
777/ 
7736 

786/ 
7826 
779/ 
7755 
7720 

60-7846 
61-7810 
62-7775 
63-7740 
64-7705 

4'9629 
5'0442 
5'/256 
5'2070 
5'2883 

9806 
0622 
/439 
2255 

3072 

9982 
0802 
(62( 
244  ( 
3260 

#/59 
0982 
(804 
2626 

3448 

0336 
1161 
1987 
28/2 
3637 

05/3 
(34( 
2(69 
2997 
3825 

0690 
(52( 
2352 
3(83 
40(4 

0867 
/70( 
2534 
3368 
4202 

/043 
/880 
27/7 
3554 
439  / 

/220 
2060 
2900 
3739 
4579 

61 
62 
63 

64 
65 

66 
67 
68 
69 
70 

78/2 

7779 
7746 
77/3 
7679 

7796 
7763 
7730 
7696 
7663 

778  / 
7747 
77/3 
7680 
7646 

7765 
773  / 
7697 
7663 
7629 

7749 
77/5 
768  / 
7647 
76/3 

7733 
7699 
7665 
7630 
7596 

770/ 
7667 
7632 
7597 
7562 

7685 
7650 
76/5 
7580 
7545 

65-7670 
66-7634 
67-7599 
68-7563 
69-7528 

5'3697 
5'45/fl 
5'5324 
5'6/38 
5'695( 

3888 
4705 
552  / 
6338 
7/54 

4079 
4899 
57/8 
6538 
7357 

427  / 
5093 
59/5 
6738 
7560 

4462 
5287 
6//2 
6938 
7763 

4653 

548  ( 
63(0 
7/38 
7966 

4845 
5676 
6507 
7338 
8169 

5036 
5870 
6704 
7538 
8372 

5227 
6064 
690/ 
7738 
8574 

54/9 
6258 
7098 
7938 
8777 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 

7646 
76/3 
7580 
7547 
75/4 

7629 
7596 
7563 
7529 
7496 

76/3 
7579 
7545 
75/2 
7478 

7596 
7562 
7528 
7494 
7460 

7579 
7544 
75/0 
7476 
7442 

7562 
7527 
7493 
7458 
7424 

7544 
75/0 
7475 
744  / 

7406 

7527 
7492 
7458 
7423 
7388 

75/0 
7475 
7440 
7405 
7370 

70-7493 
71  '7457 
72-7422 
737387 
74-7351 

5-7765 
5  '8578 
5-9392 
6-0205 
6-/0/9 

797  / 
8787 
9603 
0420 
/236 

8/76 
8996 
98/5 
0634 
/454 

8382 
9204 
#027 
0849 
(67/ 

8588 
94/3 
0238 
(064 
(889 

8794 
9622 
0450 
/278 
2(06 

9000 
983( 
0662 
(493 
2324 

9205 
#039 
0873 
/707 
254  ( 

94// 
0248 
/085 
(922 
2758 

96/7 
0457 
/296 
2/36 
2976 

71 
72 
73 

74 
75 

76 
77 
78 
79 
80 

748  / 
7447 
74/4 
7381 

7348 

7463 
7429 
7396 
7362 
7329 

7444 
74// 
7377 
7344 
73/0 

7426 
7392 
7359 
7325 
7291 

7408 
7374 
7340 
7306 
7272 

7390 
7355 
732  / 
7287 
7252 

7371 
7337 
7302 
7268 
7233 

7353 
73/8 
7283 
7249 
72/4 

7335 
7300 
7264 
7229 
7/94 

75-73/6 
76-7281 
77-7245 
78-72/0 
79-7/75 

6-/S33 
6-2646 
6-3460 
6-4273 
6'5087 

2053 
2869 
3686 
4502 
53(9 

2273 
3093 
39/2 
473  / 
555  / 

2494 
33/6 
4/38 
4960 
5783 

27/4 
3539 
4364 
5/89 
60/5 

2934 
3762 
4590 
54(8 
6247 

3(55 
3986 
48/7 
5647 

6478 

3375 

4209 
5043 
5877 
67(0 

3595 
4432 
5269 
6/05 
6942 

38/5 
4655 
5495 
6334 
7/74 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

73/5 
7282 
7248 
72/5 
7/82 

7296 
7262 
7229 
7/95 
7/62 

7276 
7243 
7209 
7/75 
7/42 

7257 
7223 
7/89 
7/55 
7/2/ 

7237 
7203 
7/69 
7/35 
7/0/ 

72/8 
7/84 
7/49 
7//5 
708/ 

7/99 
7/64 
7/29 
7095 
7060 

7/79 
7/44 
7/09 
7074 
7040 

7/59 
7/24 
7089 
7054 
70/9 

SO'7139 
81-7104 
827069 
83-7034 
84-6998 

6'590/ 
6'67/4 
6'7528 
6  '834/ 
6'9/55 

6/35 
6952 
7768 
8585 
940  / 

6370 
7/90 
8009 
8828 
9648 

6605 
7427 
8250 
9072 
9894 

6840 
7665 
8490 
93/5 
t!4l 

7075 
7903 
873  / 
9559 
0387 

7309 
8/40 
897  ( 
9802 
0633 
(464 
2295 
3(26 
3957 
4788 

7544 
8378 
92(2 
#046 
0880 

7779 
86/6 
9453 
0289 
//26 

80/4 
8854 
9693 
0533 
(373 
22/2 
3052 
3892 
473  / 
557  / 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

7/49 
7//6 
7083 
7050 
70/6 

7/29 
7095 
7062 
7028 
6995 

7/08 
7075 
704/ 
7007 
6974 

7088 
7054 
7020 
6986 
6952 

7067 
7033 
6999 
6965 
693  / 

7046 
70/2 
6978 
6943 
6909 

7026 
6991 
6956 
6922 

6887 

7005 
6970 
6935 
6900 
6865 

6984 
6949 
69/4 
6879 

6844 

85  '6963 
86-6928 
87-6892 
88-6857 
89-6822 

6'9968 
7'0782 
7"/596 
7-2409 
7-3223 

#2(8 
/034 
(85/ 
26o7 
3484 

0467 
(286 
2/06 
2925 
3745 

07/6 
7539 
236  / 
3/83 

4006 

0966 
/79/ 
26(6 
344  ( 
4266 

(2/5 
2043 
287  / 
3699 
4527 

(7/4 
2548 
338  ( 
42/5 
5049 

(963 
2800 
3636 
4473 
53(0 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

6983 
6950 
69/7 
6884 
685  / 

6962 
6928 
6895 
6862 
6828 

6940 
6906 
6873 
6839 
6806 

69/8 
6884 
685  / 
68/7 
6783 

6896 
6862 
6828 
6794 
6760 

6875 
6840 
6806 
6772 
6737 

6853 
68/8 
6784 
6749 
67/4 

683  / 
6796 
676/ 
6726 
669  / 

6809 
6773 
6738 
6703 
6668 

90-6786 
91-6751 
92-6716 
93-6680 
94-6645 

7'4036 
7-4850 
7-5664 
7-6477 
7'729( 

4300 
5//7 
5933 
6750 
7566 

4564 
5383 
6203 
7022 
7842 

4828 
5650 
6472 
7295 
8//7 

5092 
59(7 
6742 
7567 
8392 

5355 
6/84 
70/2 
7840 
8668 

56(9 
6450 
728  / 
8(/2 
8943 

5883 
67/7 
755  / 
8385 
92/9 

6(47 
6984 
7820 
8657 
9494 

64// 
7250 
8090 
8930 
9769 

91 
92 
93 
94 
95 

96 

97 
98 
99 
(00 

85 

68/8 
6784 
675/ 
67/8 
6685 

6795 
676  / 
6728 
6695 
666( 

6772 
6738 
6705 
667/ 
6637 

6749 
67/5 
668  / 
6647 
6614 

6726 
6692 
6658 
6624 
6590 

6703 
6669 
6634 
6600 
6566 

6680 
6645 
66// 
6576 
654  / 

6657 
6622 
6587 
6552 
65/7 

6633 
6598 
6563 
6528 
6493 

95-6610 
96-6574 
97-6539 
98-6504 
99-6469 

7-8/04 
7'89/S 
7-9732 
8-0545 
8'/359 

8383 
9/99 
#0/6 
0832 
/649 

S66/ 
9480 
0300 
1119 
1939 

8939 
9762 
0584 
/406 
2228 

92/8 
#043 
0868 
(693 
25/8 

9496 
0324 
//52 
/980 
2808 

9774 
0605 
(436 
2267 
3098 

#052 
0886 
(720 
2554 
3388 

033  / 
1167 
2004 
284  ( 
3678 

0609 
/449 
2288 
3/28 
3968 

96 

97 
9S 
99 
100 

35° 

20'   19'  |  IS' 

17' 

16' 

15' 

14' 

13' 

if 

11' 

20'    19'   18'   17' 

16'   15'   14' 

13' 

1-2'   11' 

SINE. 

COSINE. 

TRAVERSE   TABLES. 


4° 

/ 

2 
3 
4 

5 

COSINE. 

SlXK. 

4' 

( 

2 
3 
4 
5 

50' 

51' 

5:2'  |  53 

54' 

55' 

f>(i' 

57' 

•r>-'. 

59' 

r.ii-    51'  |  52' 

53'  |  54' 

55' 

50' 

57'   58' 

5i/ 

9964 
9929 
9893 
9858 
9822 

9964 
9928 
9893 
9857 
982  / 

9964 
9928 
9892 
9856 
9820 

9964 
9927 
989  / 
9855 
98/9 

9963 
9927 
9890 
9854 
98/7 

9963 
9926 
9890 
9853 
98/6 

9963 
9926 
9889 
9852 
98/5 

9963 
9925 
9888 
9851 
98/4 

9962 
9925 
9887 
9850 
98/2 

"9962 
/  '9924 
2  '9887 
3  '9849 
4'98I  ( 

•0843 
'(685 
•2528 
•3370 
'42(3 

0845 
(69( 
2536 
3382 
4227 

0848 
(697 
2545 
3393 
4242 

085( 
(703 
2554 
3405 
4256 

0854 
(70S 
2563 

34/7 

0857 
(7/4 
257  / 
3428 
4285 

0860 
(720 
2580 
3440 
4300 

0863 
(726 
2589 
345  / 

43/4 

0866 
1732 
2597 
3463 
4329 

OS69 
(737 
2606 
3475 
4343 

6 
7 
8 
9 

(0 

9787 
9751 
97/6 
9680 

9644 

9785 

9749 
97/4 
9678 

9642 

9784 
9748 
9712 
9676 

9639 

9782 
9746 
97/0 
9673 
9637 

978( 
9744 
9708 
967/ 
9635 

9779 
9742 
9706 
9669 
9632 

9778 
9741 
9704 
9667 
9630 

9776 
9739 
9702 
9664 
9627 

9775 
9737 

9700 
9662 
9625 

S'9773 

6  '9735 
7  '9698 
8  9660 
9  '9  622 

•5055 
'5898 
'6741 
7583 

•8426 

5073 
59/8 
6764 
7609 
8455 

5090 

5939 
6787 
7635 
8484 

5108 
5959 
68/0 
7661 
85/3 

5/25 
5979 
6833 
7688 
8542 

5142 

5999 
6857 
77/4 
857/ 

5/60 
6020 
6880 
7740 
8600 

5/77 
6040 
6903 
7766 
8629 

5/95 
6060 
6926 
7792 
8658 

52/2 

6081 
6949 
78/8 
8687 

6 
7 
8 
9 
(0 

(/ 
12 
13 
14 
IS 

9609 
9573 
9538 
9502 
9467 

9606 
9570 
9535 
9499 
9463 

9603 
9567 
9531 
9495 
9459 

960/ 
9564 
9528 
9492 
9456 

9598 
956  / 
9525 
9488 
9452 

9595 
9558 
9522 
9485 
9448 

9592 
9555 
95/8 
948  / 

9444 

9590 
9552 
95/5 
9478 
944  / 

9587 
9549 
95/2 
9474 
9437 

/  fl'9584 
/  /  '9546 
12-9509 
I3'947I 

14-9433 

'9268 
I'OI  1  1 
1  -0953 
1-1796 
1  '2639 

9300 
0/46 
099  / 
(837 
2682 

9332 
0/80 
(029 
(877 

yj3t 

9364 
02/5 
(067 
(9/8 
2769 

9396 
0250 
//04 
/958 
28/3 

9428 
0285 
//42 
(999 
2856 

9460 
0320 
(ISO 
2040 
2899 

9492 
0354 
1217 
2080 
2943 

9523 
0389 
(255 
2/2/ 
2986 

9555 
0424 
(293 
2(61 

3030 

0 
12 
13 
14 
15 

16 

17 
IS 
19 
20 

943  / 
9395 
9360 
9324 

9289 

9427 
939  / 
9356 

9320 

9284 

9423 
9387 
935  / 
93/5 

9279 

94(9 
9383 
9347 
93/0 

9274 

94(5 

9379 
9342 
9306 

9269 

941  > 

9374 
9338 
930  J 

9264 

9407 

9370 
9333 
9296 
9259 

9403 
9366 
9329 
929  / 

9254 

9399 
9362 
9324 
9287 
9249 

15-9395 
I6'9357 
17-9320 
18-9282 
19-9244 

C348/ 
/  '4324 
C5/66 
/  "6009 
/  '6852 

3528 

4373 
52/9 
6064 
6909 

3574 

4422 
527( 
6//9 
6967 

3620 
4472 
5323 
6/74 
7025 

3667 
452  / 
5375 
6229 
7083 

37(3 

4570 
5427 

6284 
7I4( 

3759 
4619 
5479 
6339 
7/99 

3806 
4669 
5532 
6394 
7257 

3852 
47/8 
5584 
6449 
73/5 

3899 
4767 
5636 
6505 

7373 

16 

17 
18 
19 

20 

21 
22 
23 
24 
25 

9253 
92/8 
9/82 
9/47 
9//I 

9248 
92/2 
9/76 
9/4( 
9/05 

9Ja3 

9207 
9/71 
9/35 
9099 

9238 
9201 
9/65 
9/29 
9093 

9233 
9196 
9/59 
9/23 
9086 

9227 
9190 
9/54 
91/7 
9080 

9222 
9/85 
9(48 
9111 
9074 

92/7 
9/79 
9142 
9/05 
9068 

92// 
9/74 
9/36 
9099 
906  ( 

20-9206 
21-9168 
22'9I3I 
23'9093 
24-9055 

/  7694 
/  '8537 
(  '9379 
2'0222 
2-/064 

7755 
8600 
9446 
029  / 
((37 

78/6 
8664 
95/3 
036( 
(209 

7877 
8728 
9579 
043  / 
(282 

7938 
8792 
9646 
0500 
1354 

7998 
8855 
97(3 
0570 
(427 

8059 
89(9 
9779 
0639 
(499 

8/20 
8983 
9846 
0709 
(572 

8IS( 
9047 
99/3 
0778 
1644 

8242 
91  1  1 
9979 
0848 
(7/7 

21 
22 
23 
24 
25 

26 

27 
28 
29 

30 

9075 
9040 
9004 
8969 
8933  j 

9069 
9033 
8997 
8962 

8926 

9063 
9027 
899  / 
8954 

89/8 

9056 
9020 
8984 
8947 
89  // 

9050 
90/3 
8977 
8940 
8904 

9043 
9007 
8970 
8933 

8896 

9037 
9000 
8963 
8926 

8SS9 

9030 
8993 
8956 
89/8 

888  / 

9024 
8986 
8949 
89(( 

8874 

25-9017 
26-8979 
27-8942 
28'8904 
29'8866 

2-/907 
2-2750 
2-3592 
2-4435 

2'5277 

1982 

2828 
3673 
45/9 

5364 

2058 
2906 
3754 
4603 
545  / 

2/33 

2984 
3836 
4687 
5538 

2208 
3063 
39/7 

477  / 
5625 

2284 
3/41 
3998 
4855 
57/2 

2359 
32/9 
4079 
4939 
5799 

2434 
3297 
4/60 
5023 
5886 

25/0 
3376 
424  / 
5/07 
5973 

2585 
3454 
4322 
5I9/ 
6060 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

S898 
8862 
8827 
879/ 
8755 

S890 
8854 
88/8 
8783 
8747 

8882 
8846 
88/0 
8774 
8738 

8875 
8838 
8802 
8766 
8730 

8867 
8830 
8794 
8757 
8721 

8859 
8823 
8786 
8749 
87/2 

8852 
88/5 
8777 
8740 
8703 

SS*4 
8807 
8769 
8732 
8695 

8836 
8798 
876) 
8723 
8686 

30-8828 
3C8790 
32  8753 
33-87/5 
34-8677 

2-6/20 
2-6962 
2'7805 
2-8648 
2'9490 

62/0 
7055 
7901 
8746 
9592 

6300 
7/48 
7996 
8845 
9693 

6389 
724  / 
8092 
8943 
9794 

6479 
7333 
8188 
9042 
9896 

6569 
7426 
8283 
9/40 
9997 

6659 
75/9 
8379 
9239 
#099 

6749 
76/2 
8475 
9337 
0200 

6839 
7704 
8570 
9436 
0302 

6928 
7797 
8666 
9534 
0403 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

8720 
8684 
8649 
86/3 
8578 

87/( 
8675 
8639 
8604 
8568 

8702 
8666 
8630 
8594 

8558 

8693 
8657 
862  / 

8584 
8548 

8684 
8648 
86(( 
8575 
8538 

8675 
8639 
8602 
8565 
8528 

8666 
8629 
8592 
8555 
85/8 

8657 
8620 
8583 
8545 
8508 

8648 
861  ( 
8573 
8536 

8498 

35-8639 
36'860/ 
37-8564 
38-8526 
39-8488 

3-0333 
3  '  /  1  75 
3'20/8 
3-2860 
3-3703 

0437 
(283 
2/28 
2973 
38/9 

054  / 
(390 
2238 
3087 
3935 

0646 
(497 
2348 
3200 
405  / 

0750 
1604 
2458 
33/3 
4/67 

0854 
1711 
2569 
3426 
4283 

0959 
(8(9 
2679 
3539 

4399 

1063 
/926 
2789 
3652 
45/5 

(167 
2033 
2899 
3765 
4630 

/272 
2/40 
3009 
3878 
4746 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

8542 
8506 
847  / 
8435 
8400 

8532 
8496 
8460 
8425 
8389 

8522 
8486 
8450 
84/4 
8378 

85/2 
8475 
8439 
8403 
8367 

8502 
8465 
8428 
8392 
8355 

849  / 
8455 
84/8 
838  ( 
8344 

848  / 
8444 
8407 
8370 
8333 

847  / 
8434 
8396 
8359 
8322 

846  ( 
8423 
8385 
8348 
83(0 

40-8450 
4C84/2 
42-8375 
43-8337 
44  '8299 

3'4546 
3-5388 
3'623( 
3-7073 
379(6 

4664 
55/0 
6355 
720  / 
8046 

4783 
5632 
6480 
7328 
8/77 

4902 
5753 
6605 
7456 
8307 

5021 
5875 
6729 
7583 
8438 

5/40 
5997 
6854 
77// 
8568 

5259 
61/9 
6979 
7839 
8698 

5377 
6240 
7(03 
7966 
6829 

5496 
6362 
7228 
8094 
8959 

56/5 
6484 
7352 
822  / 
9090 

41 
42 
43 

44 

45 

8364 
8329 
8293 
8258 
8222 

8353 
83/7 
828  / 
8246 
82/0 

8342 
8306 
8270 
8233 
8/97 

8330 

8294 
8258 
822) 
8/85 

83/9 
8282 
8246 
8209 
8/73 

8307 
827  / 
8234 
8(97 
8/60 

8296 
8259 
8222 
8/85 
8/48 

8284 
8247 
82/0 
8/72 
8(35 

8273 
8235 
8/98 
8/60 
8/23 

45  '826  / 
46-8223 
47-8/86 

48'8/48 
49-8//0 

3-8758 
3'960( 
4'0444 
4-/2S6 
4'2/29 

8892 
9737 
0583 
(428 
2274 

9025 
9874 
0722 
(570 

24/9 

9/58 
#010 
086  / 
(7/2 
2564 

9292 
0(46 
(000 
(854 
2708 

9425 
0282 
((39 
(996 
2853 

9558 

04/8 
/278 
2/38 
2998 

9692 
0555 
1417 
2280 
3/43 

9825 
069  ( 
(557 
2422 
3288 

9958 

0827 
1696 
2564 
3433 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

8/86 
8151 
8115 
8080 
8044 

8/74 
8(38 
8102 
8067 
803  / 

SI6I 
8/25 
8089 
8053 
80/7 

8/49 
81/2 
8076 
8040 
8004 

8/36 
8/00 
8063 
8026 
7990 

8/23 
8087 
8050 
80/3 
7976 

8/// 
8074 
8037 
8000 
7962 

8098 
806/ 
8023 
7986 
7949 

8085 
8048 
80/0 
7972 
7935 

50-8072 
5  /  '8  034 
52-7997 
53-7959 
54792( 

4'297/ 
4'38/4 
4-4657 
4  '5499 
4'6342 

3//9 
3965 
48/0 
5656 
650) 

3267 
4(/5 
4964 
58/2 
6661 

34/5 
4266 
5//7 
5969 
6820 

3563 
44/7 
527  / 
6(25 
6979 

37/0 
4567 
5425 
6282 
7/39 

3858 
47/8 
5578 

6438 
7298 

4006 
4869 
5732 
6595 

7458 

4(54 
5020 
5885 
675  / 

76/7 

4302 
5/70 
6039 
6908 
7776 

51 
52 
53 

54 
55 

56 
57 
58 
59 

60 

8009 
7973 
7938 
7902 
7866 

7995 
7959 
7923 
7888 
7852 

798  / 
7945 
7909 
7873 
7837 

7967 
793/ 
7895 
7858 
7822 

7953 
79/7 
7880 
7844 
7807 

7939 
7903 
7866 
7829 
7792 

7925 
7888 
785/ 
78/4 
7777 

79M 

7874 
7837 
7800 
7762 

7897 
-7860 
7822 

7785 
7747 

557883 
56-7845 
57-7808 
58-7770 
59-7732 

4-7/84 
4'8027 
4'8869 
4-97/2 
5-0555 

7347 
8/92 
9037 
9883 

0728 

7509 
8357 
9206 
#054 
0902 

767/ 
8522 
9374 
0225 
1076 

7833 
8688 
9542 
0396 
(250 

7996 
8853 
97/0 
0567 
/424 

8/58 
90/8 
9878 
0738 
(598 

8320 
9/83 
#046 
0909 

(772 

84S3 
9348 
02/4 
(080 
(946 

8645 
95(4 
0382 
/25/ 

2/20 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

7831 
7795 
7760 
7724 
7689 

78/6 
7780 
7744 
7708 
7673 

780  / 
7765 
7729 
7693 
7657 

7786 
7749 
7713 
7677 
764  f 

777/ 
7734 
7698 
766) 
7624 

7755 
77/9 
7682 
7645 
7608 

7740 
7703 
7666 
7629 
7592 

7725 
7688 
7650 
76/3 
7576 

77(0 
7672 
7634 
7597 
7559 

60V694 
6/7656 
62-76/9 
63  '758  / 
64  '7543 

5'/397 
5'2240 
5'3082 
5  3925 
5  '4767 

/574 
24/9 
3265 

4/10 
4956 

(75( 

2599 
3447 
4296 
5/44 

/928 
2779 
3630 
448  / 
5333 

2104 
2958 
38/3 
4667 
5521 

228  / 
3/38 
3995 

4852 
5709 

2458 
33(8 
4/78 
5038 
5898 

2635 
3498 
4360 
5223 
6086 

28// 
3677 
4543 
5409 
6275 

2988 
3857 
4726 
5594 

6463 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

7653 
76/7 
7582 
7546 

75// 

7637 
760/ 
7565 
7529 

7494 

762/ 
7585 
7548 
75/2 

7476 

7604 
7568 
7532 
7495 
7459 

7588 
755  / 
75/5 
7478 

7442 

757  / 
7535 
7498 
7461 
7424 

7555 
75/8 

748  / 
7444 
7407 

7538 
750  / 
7464 
7427 
7389 

7522 

7484 
7447 
7409 
7372 

65  '7505 
66-7467 
677430 
68-7392 
69-7354 

5'56/0 
5  '6453 
5-7295 
5-8/38 
5-8980 

580) 
6647 
7492 
8338 
9(83 

5993 
6841 
7689 
8538 
9386 

6(84 
7035 
7886 
8738 
9589 

6375 
7229 
8083 
8938 
9792 

6566 
7423 
8281 
9/38 
9995 

6758 
76/8 
8478 
9338 
#/98 

6949 
78/2 
8675 
9538 
0400 

7/40 
8006 
8872 
9738 
0603 

7332 
8200 
9069 
9938 
0806 

71 
72 
73 

74 
75 

7475 
7440 
7404 
7369 
7333 

7458 
7422 
7386 
7350 
7315 

7440 
7404 
7368 
7332 
7296 

7423 
7386 
7350 
73/4 
7278 

7405 
7369 
7332 
7296 
7259 

7387 
735  / 
73(4 
7277 
7240 

7370 
7333 
7296 
7259 
7222 

7352 
73/5 
7277 
7240 
7203 

7334 
7297 
7259 
722  ( 
7(84 

70-73(6 
7(7278 
72'724I 
73-7203 
74-7(65 

5'9S23 
6-0665 
6-/508 
6-2351 
6'3/93 

#029 
0874 
(720 
2565 
34(( 

0234 
/083 
(93( 
2780 
3628 

0440 
(292 
2(43 
2994 
3845 

0646 
(500 
2354 
3209 
4063 

0852 
(709 
2566 
3423 
4280 

(058 
(9/8 
2778 
3637 
4497 

/263 
2/26 

2989 
3852 

47/5 

(469 
2335 
320  ( 
4066 
4932 
5798 
6664 
7529 
8395 
926) 

(675 
2544 
34(2 
428/ 
5/50 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

7297 
7262 
7226 
7/9/ 
7/55 

7279 

7243 
7207 
7/7) 
7/36 

7260 
7224 
7/88 
7/52 
7//6 

724  1 
7205 
7/69 

7/32 
7096 

7222 
7(86 
7/49 
7/(3 

7076 

7204 
7(67 
7/30 
7093 
7056 

7(85 
7(47 
7((0 
7073 
7036 

7(66 

7/28 
709  / 
7054 
70/6 

7(46 
7/09 
7071 
7034 
6996 

757(27 
76-7089 
77-7052 
78-70/4 
79  '6976 

6-4036 
6-4878 
6'572( 
6'6564 
6'7406 

4256 
5(0( 
5947 
6792 
7638 

4476 
5325 
6(73 
702) 
7870 

4697 
5548 
6399 
7250 
8/02 

49/7 
577/ 
6625 

7479 
8334 

5/37 
5994 

6851 
7708 
8565 

5357 
62/7 
7077 
7937 
8797 

5578 
644  / 
7303 
8/66 
9029 

60/8 
6887 
7755 
8624 
9493 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 

7/20 
7084 
7049 
70/3 
6977 

7/00 
7064 
7028 
6992 
6957 

7080 
7044 
7008 
6972 
6936 

7060 
7023 
6987 
695  / 
69(5 

7040 
7003 
6967 
6930 
6894 

7020 
6983 
6946 
6909 
6872 

6999 
6962 
6925 
6888 
685  ( 

6979 
6942 
6904 
6867 
6830 

6959 
692  / 
6884 
6846 
6808 

80  '6938 
8  /  '6900 
82-6863 
83-6825 
84-6787 

6-8249 
6'909( 
6-9934 
7-0776 
7-16(9 

8483 
9329 
#(74 
(020 
(865 

87/8 
9567 
04/5 
(263 

2M2 

8953 
9804 
0655 
1507 
2358 

9(88 
#042 
0896 
/750 
2604 
3459 
43/3 
5/67 
602  / 
6N75 

9422 
0279 
(137 
(994 
285  ( 

9657 
05/7 
/377 

22S7 
3097 

9892 
0755 
/6/8 
248  / 
3343 
4206 
5069 
5932 
6795 
7658 

#/27 
0992 
(858 
2724 
3590 

036  / 
/230 
2099 
2967 
3836 
4705 
5573 
6442 
73// 
8/79 

8( 

82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

6942 
6906 
6871 
6835 

6800 

6921 

6885 
6849 
68/3 
6778 

6900 
6863 
6827 
6791 
6755 

6878 
6842 
6806 
6769 
6733 

6857 

6820 
6784 
6747 
67(1 

6836 

6799 
6762 
6725 

66SS 

68(4 

6777 
6740 
6703 

6666 

6793 
6755 
67/8 
668  / 

6643 

677  ( 
6733 
6696 
6658 
662( 

85-6749 
86  67H 
87-6674 
88  6636 
89'6598 

7-2462 
7-3304 
74(47 
7'4989 
7  '5832 

27(1 
3556 
4402 
5247 
6093 

2960 
3808 
4657 
5505 
63?4 

3209 
4061 
49/2 
5763 
66/4 

3708 
4565 
5422 
6279 
7/36 

3957 
48/7 
5677 
6537 

7397 

4456 
532  / 
6/87 
7053 
79/9 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

85 

6764 
6728 
6693 
6657 
6622 

6742 
6706 
6670 
6634 
6599 

67/9 
6683 
6647 
6611 
6575 

6697 
6660 
6624 
6588 
6552 

6674 
6638 
660  / 
6565 
6526 

6652 
66/5 
6578 
654  / 
6504 

6629 
6592 
6555 
65(8 
648  ( 

6606 
6569 
653  / 
6494 
6457 

6583 
6546 
6508 
6470 
6433 

90-6560 
9  (  '6522 
92-6485 
93-6447 
94-6409 

7-6674 
7-75/7 
7'8360 
7  9202 
S'0045 
8:0887 
8-/730 
8'2572 
S'34/5 
S'4258 

6938 
7784 
8629 
9475 
0320 

7202 
8050 
8899 
9747 
0595 

7466 
83/7 
9/68 
#0/9 
087/ 

7729 
8584 
9438 
0292 
H46 

7993 
8850 
9707 
0564 
/42/ 
2278 
3/35 
3993 
4850 
5707 

8257 
9//7 
9977 
0837 
/697 

852/ 
9383 
#246 
//09 

/972 

8784 
9650 
05/6 
(382 

2247 

9048 
99/7 
0785 
(654 
2523 
339  / 
4260 
5/29 
5997 
6866 

91 
92 
93 
94 
95 

6586 
6551 
6515 
6480 

6444 

6563 
6527 
649  / 
6455 

6420 

6539 
6503 
6467 
643  / 

6395 

65/5 
6479 
6443 
6406 
6370 

649  / 
6455 
64/8 
6382 

6345 

6468 
643  / 
6394 
6357 
6320 

6444 
6407 
6369 
6332 
6295 

6420 
6382 
6345 
6308 

6270 

6395 
6358 
6320 
6283 

6245 

95'637/ 
96-6333 
97-6296 
98'6?58 
99-6220 

(/66 
2011 
2856 
3702 
4547 

/444 
2292 
3/4( 
3989 

4837 

1723 

2573 
3425 
4276 
5/27 

2000 
2854 
3709 
4563 
54/7 

2557 
34/7 
4277 
5/37 
5997 

2835 
3698 
456  / 
5424 
6286 

3//3 
3979 
4845 
57/0 
6576 

96 
97 
98 
99 
100 
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i' 

- 

SINE. 

COSINK.             85° 
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TRAVERSE  TABLES. 


5° 

; 

2 
3 
4 
5 

COSINE. 

SINK. 

5° 
/ 

2 
3 

4 

5 

0' 

i' 

2' 

3' 

4' 

£ 

(>' 

r 

8' 

9' 

()' 

1'  |  2' 

3' 

4'    5' 

(!' 

1' 

8'   0' 

9962 
9924 
9886 
9848 
98/0 

9962 
9923 
9885 
9847 
9808 

996/ 
9923 
9884 
9846 
9807 

99«/ 
9922 
9884 
9845 
9806 

996/ 
9922 
9883 
9844 
9805 

9961 
992  / 
9882 
9843 
9803 

9960 
992  / 
988/ 
9842 
9802 

9960 
9920 
9880 
984  / 

9SO/ 

9960 
9920 
9880 
9840 
9799 

'9960 
I'99I9 
2'9879 
3'9839 
4'9798 

•0872 
'(743 
'26/5 
'3486 
'4358 

0874 
/749 
2623 
3498 
4372 

0877 
/755 
2632 
3509 
4387 

0880 
(76( 
264/ 
352  / 
440  / 

0883 
/766 
2649 
3533 
4416 

0886 
1772 
2658 
3544 
4430 

0889 
/778 
2667 
3556 

4445 

0892 
1784 
2676 
3567 
4459 

0895 
/789 
2684 
3579 
4474 

0898 
(795 
2693 
359  / 
4488 

6 
7 
8 
9 
(0 

9772 
9734 
9696 

9658 
96/9 

9770 
9732 
9694 
9655 
96/7 

9769 
9730 
9692 
9653 
96/4 

9767 
9728 
9689 
9651 
96(2 

9766 
9726 
9687 
9648 
9609 

9764 
9725 
9685 
9646 
9607 

9762 

9723 
9683 
9644 
9604 

976/ 
972/ 
968/ 
964/ 
9602 

9759 
97/9 
9679 
9639 

9599 

5-9758 
6'97I7 
7'9677 
8-9637 
9'9596 

'5229 
"6(0/ 
"6972 
7844 
'87(6 

5247 
6/2/ 
6996 
7870 
8745 

5264 
6/4( 
70/9 
7896 
8774 

5282 
6/62 
7042 
7922 
8S03 

5299 

6/82 
7065 
7948 
883  / 

53/6 
6202 
7088 
7974 
8860 

5334 

6223 
7//2 
8000 
8889 

5351 
6243 
7/35 
8027 
89/8 

5368 
6263 
7/58 
8053 
8947 

5386 
6283 
7/8/ 
8079 
8976 

6 

7 
8 
9 
10 

// 
/2 
13 
14 
IS 
~/6 
(7 
IS 
19 
20 

9581 
9543 
9505 
9467 
9429 

9579 
9540 
950  / 
9464 
9425 

9576 
9537 
9499 
9460 
9422 

9573 
9534 
9495 
9457 
94/8 

9570 
953  / 
9492 
9453 
94/4 

9567 
9528 
9489 
9449 
94/0 

9565 
9525 
9485 
9446 
9406 

9562 
9522 
9482 
9442 
9402 

9559 
95/9 
9479 
9438 
9398 

10-9556 
11-9516 
12-9475 
13-9435 
14-9394 

'9587 
(  '0459 
C(330 
(  '2202 
/  '3073 

96/9 
0493 
/368 
2242 
3117 

9651 
0528 
/406 
2283 
3/60 

9683 
0563 
(443 
2324 
3204 

97/5 
0598 
/48/ 
2364 
3247 

9747 
0633 
/5/9 
2405 
329  / 

9778 
0667 
/556 
2445 
3334 

98/0 
0702 
/594 
2486 
3378 

9842 
0737 
(632 
2526 
342  / 

9874 
0772 
(669 
2567 
3465 

II 
12 
13 
14 
IS 

9391 

9353 
93/5 
9277 
9239 

9387 
9349 
93/0 
9272 
9234 

9383 
9344 
9306 
9267 
9229 

9379 
9340 
930/ 
9262 
9224 

9375 
9336 
9297 
9258 
92/9 

937; 
933  / 

9292 
9253 
92/3 

9367 
9327 
9287 
9248 
9208 

9362 
9323 
9283 
9243 
9203 

9358 
93/8 
9278 
9238 
9/98 

IS'9354 
I6'93I4 
17-9273 
18-9233 
I9'9I93 

'3945 
•48/6 
'5688 
'6560 
743  / 

3991 
4866 
5740 
66/5 
7489 

4038 
49/5 
5792 
6670 
7547 

4084 
4964 
5845 
6725 
7605 

4/30 
50/4 

5897 
6780 
7663 

4/77 
5063 
5949 
6835 
772  / 

4223 
5//2 

600  / 
6890 
7779 

4269 
5/6/ 
6053 
6945 
7837 

4316 
52/( 

6/05 
7000 
7895 

4362 
5260 
6/57 
7055 
7953 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

920  / 
9/63 
9/25 
9087 
9049 

9/96 
9/57 
9/19 
908/ 
9042 

9/90 
9/52 
9//3 
9075 
9036 

9/85 
9/46 
9/07 
9068 
9030 

9/79 
9/40 
9/0/ 
9062 
9023 

9/74 
9/35 
9095 
9056 

90/7 

9/69 
9/29 
9089 
9050 
90/0 

9/63 
9/23 
9083 
9044 
9004 

9/58 
91/8 
9078 
9037 
8997 

20'9/52 
2T9II2 
22'9072 
23-9031 
24-8991 

'8303 
•9/74 
2-0046 
2-09/7 
2'/789 

8364 
9238 
0//2 
0987 
/86( 

8424 
9302 
0/79 
/056 
/934 

S4S5 
9366 
0246 
//26 
2006 

8546 
9429 
03/2 
1196 
2079 

8607 
9493 
0379 
/265 
2/5/ 

8668 
9557 
0446 
/335 
2224 

8729 
9620 
05/2 
(404 
2296 

8789 
9684 
0579 
(474 
2368 

8850 
9748 
0646 
(543 
244  / 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

90// 

8973 
8935 
8896 
8858 

9004 
8966 
8927 
8889 
885  / 

8997 
8959 
8920 
8882 
8843 

899  / 
8952 
89/3 
8874 
8835 

8984 
8945 
8906 
8867 
8828 

8977 
8938 
8899 
8859 
8820 

897  / 
893  / 
R892 
8852 
88/2 

8964 
8924 
8884 
8844 

8805 

8957 
89/7 
8877 
8837 

8797 

25-8950 
26-89/0 
27-8870 
28-8829 
29-8789 

2-2660 
2'3532 
2'4404 
2  '52  75 
2'6/47 

2736 
36/0 
4485 
5359 
6234 

28// 
3689 
4566 
5443 
632  / 

2887 
3767 
4647 
5527 
6408 

2962 
3845 
4728 

56/; 

6494 

3037 
3923 
4809 
5695 
658/ 

3//3 

4001 
4890 
5779 
6668 

3/88 
4080 
4972 
5863 
6755 

3263 

4/58 
5053 
5947 
6842 

3339 
4236 
5/34 
603) 
6929 

26 
27 
28 
29 
30 

31 
32 
33 

34 
35 

8820 
8782 
8744 
8706 
8668 

88/2 
8774 
8736 
8698 
8659 

8805 
8766 
8727 
8689 
8650 

8797 
8758 
87/9 
8680 

864/ 

8789 
8750 
87/1 
S67/ 
8632 

8781 
874  / 
8702 
8663 
8623 

8773 
8733 
8694 
8654 
86/4 

8765 
8725 
8685 
8645 
8605 

8757 
87/7 
8676 
8636 
8596 

30-8749 
3/-8708 
32-8668 
33^8627 
34-8587 

270/8 
2'7890 
2'876/ 
2-9633 
3-0504 
3-/376~ 
3'2248 
3'3//9 
3'399/ 
3'4862 

7/08 
7983 
8857 
973  / 
0606 

7/98 
8075 
8953 
9830 
0707 

7288 
8/68 
9048 
9929 
0809 

7378 
8261 
9/44 
»027 
09/0 

7467 
8353 
9240 
0/26 
(0/2 

7557 
8446 
9335 
0224 
1113 

7647 
8539 
943  / 
0323 
(2/4 

7737 
8632 
9526 
042/ 
/3/6 

7827 
8724 
9622 
0520 
/4/7 

31 
32 
33 
34 
35 
~36~ 
37 
38 
39 
40 

36 
37 
38 
39 
40 

8630 
8592 
8554 
85/6 
8478 

862  / 
8583 
8544 
8506 
8468 

86/2 
8573 

8535 
8496 
8458 

8603 
8564 
8525 
8486 
8447 

8593 
8554 
85/5 
8476 
8437 

8584 
8545 
8505 
8466 
8427 

8575 
8535 
8496 
8456 
84/6 

8565 

8526 
8486 
8446 
8406 

8556 
8516 
8476 
8436 
8396 

35-8547 
36'8506 
37-8466 
38-8426 
39-8385 

(480 
2355 
3229 
4/04 

4978 

(585 
2462 
3339 
42/7 

5094 

/6S9 
2569 
3450 
4330 
52/0 

/793 

2676 
3560 
4443 
5326 

1898 

2784 
3670 
4556 
5442 

2002 
2891 
3780 
4669 
5558 

2/06 

2998 
3890 
4782 
5674 

22// 
3/05 
4000 
4895 
5790 

23/5 
32/2 
4((0 
5008 
5905 

4/ 
42 
43 
44 
45 

8440 
8402 
8364 
8326 
8288 

8429 
839  / 
8353 
83/4 
8276 

84/9 
8380 
8342 
8303 
8265 

8409 
8370 
833  / 
8292 
S253 

8398 
8359 
8320 
828  / 
8242 

8387 
8348 
8309 
8269 
8230 

8377 
8337 
8298 
8258 
82/8 

8366 
8326 
8287 
8247 
8207 

8356 
83/5 
8275 
8235 
8/95 

40-8345 
4  /  '8305 
42-8264 
43-8224 
44-8/83 

3-5734 
3'6605 
3-7477 
3'8349 
3-9220 

5853 
6727 
7602 
8476 
9350 

597  / 
6849 
7726 
8«04 
948  / 

6090 
6971 
7851 
8731 
96/( 

6209 
7092 
7975 
8859 
9742 

6328 
72/4 
8/00 
8986 
9872 

6447 
7336 
8225 
9//3 
»002 

6565 
7457 
8349 
924( 
0/33 

6684 
7579 
8474 
9368 
0263 

6803 
770  / 
8598 
9496 
0394 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

8250 
8212 
8/73 
8/35 
8097 

8238 
8200 
8/6/ 
8/23 

8085 

8226 
8/88 
8/49 
8//0 
8072 

82/4 
8/76 
8/37 

8098 
8059 

8203 
8/64 
8/24 
8085 
8046 

8/91 
8I5/ 
S//2 
8073 
8033 

8/79 
8/39 
8/00 
80M 
8021 

8/67 
8(27 
8087 
8047 
8008 

8/55 
S//5 
8075 
8035 
7995 

45-8/43 

46-8/03 
47-8062 
48-8022 
49-7982 

4-0092 
4-0963 
4-/S35 
4'2706 
4'357S 

0225 
1099 
1974 
2848 
3723 

0358 
(236 
2//3 
2990 
3868 

0492 
/372 
2252 
3/32 
40/3 

0625 
/508 
239) 

3274 
4/57 

0758 

(644 
2530 
34/6 
4302 

089) 
(780 
2669 
3558 

4447 

(025 
/9/6 
2808 
3700 
4592 

((58 
2053 
2947 
3842 
4737 

(29  / 
2/89 
3086 
3984 
4882 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

8059 
802( 
7983 
7945 
7907 

8046 
8008 
7970 
793  / 
7893 

8033 
7995 
7956 
79/8 
7879 

8020 
7982 
7943 
7904 
7865 

8007 
7968 
7929 
7890 
785  / 

7994 
7955 
79/5 
7876 
7837 

7981 
7941 
7902 
7862 
7823 

7968 
7928 
7888 
7848 
7808 

7954 
79  U 
7874 
7834 

7794 

50794/ 
Sl'7901 
52-7860 
53-7820 
547780 

4-4449 
4'532( 
4'6/93 
4'7064 
4'7936 

4597 
5472 
6346 
722  / 
8095 

4745 
5622 
6500 
7377 
8254 

4893 
5773 
6653 
7534 
84/4 

504  / 
5924 
6807 
7690 
8573 

5/88 
6074 
6960 
7846 
S733 

5336 
6225 
7/14 
8003 
8892 

5484 
6376 
7268 
8(59 
905/ 

5632 
6526 
742  / 
83(6 
921  ( 

5779 
6677 
7575 

8472 
9370 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

7869 
783  / 
7793 
7755 
77/7 

7855 
78/7 
7778 
7740 
7702 

784) 
7802 
7763 
7725 
7686 

7826 
7787 
7749 
77/0 

767/ 

78/2 
7773 
7734 
7695 
7656 

7797 
7758 
77/9 
7679 
7640 

7783 
7743 
7704 
7664 
7625 

7769 
7729 
7689 
7649 
7609 

7754 
77/4 
7674 
7634 
7594 

55  '7739 
56-7699 
57-7659 
58'76/S 
59-7578 

4'8807 
4  '9679 
5-0550 
5'/422 
5  '2293 

8969 
9844 
07/8 
/593 
2467 

9/32 
»009 
0886 
/764 
264/ 

9294 
0/74 
1055 
1935 
28/5 

9456 
0339 
/223 
2/06 
2989 

96/9 
0505 
/39/ 
2277 
3/63 

978  / 

0670 
/559 
2448 
3337 

9943 
0835 
(727 
26/9 

35/0 

*/05 
1000 
1895 
2790 
3684 

0268 
M65 
2063 
2960 
3858 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

7679 
7641 
7603 
7565 
7527 

7663 
7625 
7587 
7548 
75/0 

7648 
7609 
7571 
7532 
7493 
7455 
74/6 
7378 
7339 
730  / 

7632 
7593 
7555 
75/6 
7477 

76/6 
7577 
7538 
7499 
7460 

7601 
756  / 
7522 
7483 
7443 

7585 
7545 
7506 
7466 
7427 

7569 
7529 
7490 
7450 
74/0 

7553 
75/3 
7473 
7433 

7393 

607537 
617497 
627457 
637416 
647376 

5-3/65 
5-4037 
5-4908 
S'5780 
5'665/ 

3342 
42/6 
5091 
5965 
6840 

35/9 
4396 
5273 
6/5/ 
7028 

3695 
4576 
5456 
6336 
72/6 

3872 
4755 
5638 
652  / 
7405 

4049 
4935 
582  / 
6707 
7593 

4226 
5//4 
6003 
6892 
778( 

4402 
5294 
6./S6 
7078 
7970 

4579 
5474 
6368 
7263 
8/58 

4756 
5653 
655  / 
7449 
8346 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

7489 
7450 
74/2 
7374 
7336 

7472 
7433 
7395 
7357 
73/9 

7438 
7399 
7360 
7322 
7283 

7421 

7382 
7343 
7304 
7265 

7404 
7365 
7325 
7286 
7247 

7387 
7348 
7308 
7268 
7229 

7370 
7330 
7290 
7250 
721  / 

7353 
73/3 
7273 
7233 
7/92 

657336 

66-7295 
677255 
68-7215 
697174 

5-7523 
5'8394 
5  '9266 
6'0/37 
6-/009 

77/4 
8588 
9463 
0337 
(2/2 

7905 
8783 
9660 
0537 
/4/5 

8097 
8977 
9857 
0737 
/6/S 

8288 
9171 

4054 
0937 
(820 

8479 
9365 
025  / 
//37 

2023 

8670 
9559 
0448 
(337 
2226 

886  / 
9753 
0645 
1537 

2429 

9053 
9947 
0842 
(737 
2632 

9244 
»/42 
/039 
/937 
2834 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

7298 
7260 
7222 
7/84 
7/46 

7280 
7242 
7204 
7/65 
7/27 

7262 
7224 
7/85 
7/46 
7/08 

7244 
7205 
7/66 
7/28 
7089 

7226 
7/87 
7/48 
7/09 
7069 

7207 
7/68 
7/29 
7090 
7050 

7/89 
7/50 
7//0 
7070 
703  / 

7/7/ 
7/31 
709  / 
705/ 
70M 

7(52 
7112 

7072 
7032 
6992 

707134 
71-7093 
727053 
737013 
74-6972 

6-/8S/ 
6-2752 
6-3624 
6-4495 
6-5367 

2086 
296  / 
3835 
47/0 
5584 

2292 
3/69 
4047 
4924 
580  / 

2498 
3378 
4258 
5/39 

60/9 

2704 
3587 
4470 
5353 
6236 

2909 
3795 
4681 
5567 
6453 

3//5 
4004 
4893 
5782 
667/ 

332  / 
42/2 
5/04 
5996 
6888 

3526 
442  / 
53/6 
62/( 
7/05 

3732 
4630 
5527 
6425 
7323 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

7/08 
7070 
7032 
6994 
6956 

7089 
7050 
70/2 
6974 
6935 

7069 
703  / 
6992 
6954 
69/5 

7050 
701  / 
6972 
6933 
6895 

7030 
699  / 
6952 
69/3 
6874 

70// 
6972 
6932 
6893 

6854 

699  / 
6952 
69/2 
6872 
6833 

6972 
6932 
6892 
6852 
68/2 

6952 
69/2 
6872 
683  / 
679  / 

75-6932 
76-6892 
77-6851 
78-6811 
79-6770 

6'6238 
67//0 
679S/ 
6'8853 
6  '9725 

6459 
7333 
8207 
9082 
9956 

6679 
7556 
8434 

93  /; 

#/88 

6899 
7779 
8660 
9540 
0420 

7//9 
8003 
8886 
9769 
0652 

7339 
8226 
9//2 
9998 

0884 

7560 
8449 
9338 
»226 
1115 

7780 
8672 
9564 
0455 
/347 

8000 
8895 
9790 
0684 
(579 

8220 
9//S 
«0/6 
09/3 
/8// 

76 
77 
78 
79 
80 

8/ 
82 
83 
84 
85 

69/8 
6880 
6842 
6804 
6765 

6897 
6859 
682  / 
6782 
6744 

6876 
6838 
6799 
676/ 
6722 

6856 
68/7 
6778 
6739 
670  / 

6835 
6796 
6757 
67/8 
6679 

68/4 
6775 
6736 
6696 
6657 

6793 
6754 
67/4 
6675 
6635 

6772 
6732 
6693 
6653 
66/3 

6751 
67/( 
667  / 
663) 
659  / 

SO'  ^730 
8T6690 
82-6649 
83-6609 
84'6569 

7'0596 
7-/46S 
7-2339 
7'32// 

7  '4082 

083  / 
1705 
2580 
3454 
4329 

(066 
/943 
2820 
3698 
4575 

/300 
2/S/ 
306  / 
3941 
482  / 

/535 
24/8 
330  / 
4/84 
5068 

/770 
2656 
3542 
4428 
53/4 

2004 
2893 
3782 
4677 
5560 
6449 
7338 
8227 
9//6 
»005 

2239 
3/3/ 
4023 
49/5 

5806 

2474 
3369 
4263 
5/58 
6053 

2708 
3606 
4504 
540  / 
6299 

81 
82 
83 
84 
85 
~S6 
87 
88 
89 
90 

86 
87 
88 
89 

90 

6727 
6689 
665  / 
66/3 
6575 

6706 
6667 
6629 
659  / 
6552 

6684 
6645 
6607 
6568 
6529 

6662 
6623 
6584 
6545 
6506 

6640 
6601 
656/ 
6522 
6483 

6618 
6578 
6539 

6500 
6460 

6595 
6556 
65/6 
6477 
6437 

6573 
6533 
6493 
6454 
64/4 

655  / 
65/( 
6470 
6430 
6390 

85-6528 
86-6488 
87-6448 
SS'6407 
89-6367 

7  '4954 
7  '5  825 
7-6697 
7-7569 
7'8440 

5203 
6078 
6952 
7826 
870  / 

5452 
6330 
7207 
8084 
8962 

5702 
6582 
7462 
8342 
9223 

595  / 
6834 
77/7 
8600 
9483 

6200 
7086 
7972 
8858 
9744 

6698 
7590 
8482 
9374 
0266 

6947 
7842 
8737 
9632 
0526 

7/97 

8094 
8992 
9890 
0787 

91 

92 
93 
94 
95 

6537 
6499 
6461 
6423 
6385 

65/4 
6476 
6437 
6399 
636/ 

6491 
6452 
64/4 
6375 
6337 

6468 
6429 
6390 
635  / 
63/2 

6444 
6405 
6366 
6327 
6288 

642/ 
6382 
6342 
6303 
6264 

6397 
6358 
63/8 
6279 
6239 

6374 
6334 
6294 
6254 
62/4 

6350 
63/0 
6270 
6230 
6/90 

90'6326 
91  '6286 
92  '6246 
93-6205 
94-6/65 

7-93/2 
8-0/83 
8-/055 
S-/926 
S'2798 

9575 
0450 
/324 
2/99 
3073 

9839 
07/6 
(594 
247  / 
3349 

#/03 
0983 
(863 
2744 
3624 

0366 
/250 
2/33 
30/5 
3899 

0630 
15/6 
2402 
3288 
4/74 

0894 
(783 
2672 
356  / 
4450 

//57 
2049 
294  ( 
3833 

4725 

(42( 
23(6 
32(( 
4/05 
5000 

/6S5 
2582 
3480 
4378 
5275 

91 
92 
93 
94 
95 

96 

97 
98 
99 
(00 

84 

6347 
6309 
627  / 
6233 
6/95 

6323 
6284 
6246 
6208 
6/69 

6298 
6259 
6221 
6/82 
6/44 

6274 
6235 
6/96 
6/57 
6//S 

6249 
62/0 
6/7/ 
6/32 

6093 

6224 
6/85 
6/46 
6/06 
6067 

6/99 
6/60 
6/20 
608/ 
604/ 

6/75 
6135 
6095 
6055 
60/5 

6/50 
6//0 
6069 
6029 
5989 

95-6(25 
96-6084 
97-6044 
98-6003 
99'5963 

S'3669 
8'454/ 
S'54/3 
8  '6284 
8'7/56 

3948 
4822 
5697 
657( 

7446 

4226 
5/03 
598  / 
6858 
7735 

4504 
5384 
6265 
7/45 

8025 

4782 
5665 
6549 
7432 
83/5 

5060 
5946 
6833 
77/9 
8605 

5339 
6227 
7//6 
8005 
8894 

56/7 
6508 
7400 
8292 
9/84 

5895 
6790 
7684 
8579 
9474 

6/73 
7071 
7968 
8866 
9764 

96 
97 
98 
99 
100 

61  )' 

5!)'  |  58'   57'  1  56' 

55'  |  54'   53'   5i 

51' 

«>' 

55 

58' 

Di'  |  56' 

55'  |  54'  \  53' 

55? 

51' 

SINE. 

COSINE. 

84° 

81 


TRAVERSE  TABLES. 


5°            COSINE. 

SIN  io. 

5~ 

/ 

2 
3 
4 
5 
6 
7 
8 
9 
(0 

10' 

11' 

1-2' 

13' 

14' 

15' 

16'  |  17' 

IS'    1!)' 

in' 

11'   12'   13'  |  14'   15'  |  16' 

17' 

re  i  ia' 

/ 

2 
3 

4 
5 
6 

7 
8 
9 
/O 

9959 
99/9 
9878 
9837 
9797 

9959 
99/8 
9877 
9836 
9796 

9959 
99/8 
9877 
9835 
9794 

9959 
99(7 
9876 
9834 
9793 

9958 
99/7 
9875 
9833 
9792 

9958 
99/6 
9874 
9832 
9790 

9958 
99/6 
9873 
983  / 
9789 

9958 
99/5 
9873 
9830 
9788 

9957 
99(4 
9872 
9829 
9786 

•9957 

C99/4 
2-9871 
3-9828 
4-9785 

•090  ( 
•(801 
'2702 
•3602 

•4503 

0903 
(807 
27/0 
36/4 
45/7 

0906 
1813 

27/9 
3625 
4532 

0909 
1818 
2728 
3637 

4546 

09/2 
(824 
2736 
3648 
456  ( 

09/5 
(830 

2745 
3660 

4575 

09/8 
(836 
2754 
3672 

4590 

092  / 
(842 
2762 
3683 

4604 

0924 
(847 
2771 
3695 
46/9 

0927 
1853 
2780 
3706 
4633 

9756 

97/6 
9675 
9634 
9594 

9755 
97/4 
9673 
9632 
959  / 

9753 
97/2 
967  / 
9630 
9588 

975  ( 
97(0 
9669 
9627 
9586 

9750 
9708 
9667 
9625 
9583 

9748 
9706 
9664 
9622 
9580 

9747 
9704 
9662 
9620 
9578 

9745 
9703 
9660 
96/8 
9575 

9743 

970( 
9658 
96/5 
9572 

5-9742 
6  '9699 
7'9656 
S'96/3 
9-9570 

•5403 
'6304 
•7204 
'8/05 
'9005 

542  / 
6324 
7227 
8131 
9034 

5438 
6344 
725  / 
8/57 
9063 

5455 
6365 
7274 
8/83 
9092 

5473 
6385 
7297 
8209 
9121 

5490 
6405 
7320 
8235 
9/50 

5507 
6425 
7343 
826  / 
9/79 

5525 
6446 
7366 
8287 
9208 

5542 
6466 
7390 
83/3 
9237 

5560 
6486 
74/3 
8339 
9266 

// 
(2 
(3 
M 

/5 
16 

17 
IS 
19 
20 

9553 
95/2 
9472 
943  / 
939  / 

9550 
9509 
9468 
9427 
9387 

9547 
9506 
9465 
9424 
9383 

9544 
9503 
9462 
9420 
9379 

9541 
9500 
9458 
94/6 
9375 

9539 
9497 
9455 
94/3 
937  ( 

9536 
9493 
9451 
9409 
9367 

9533 
9490 
9448 
9405 
9363 

9530 
9487 
9444 
940/ 
9359 

(0-9527 
/  (  '9484 
/2'944/ 
/3'9398 
(4-9355 

'9906 
(  '0806 
C/707 
/  '2607 
/  '3508 
("•4409" 
/  '5309 
C62/0 
C7//0 
C80// 

9938 
084  / 
(745 
2648 
355  / 

9970 
0876 
(782 
2689 
3595 

too/ 

09// 
/820 
2729 
3638 
4548 
5457 
6366 
7275 
8/84 

0033 
0945 
1858 
2770 
3682 

0065 
0980 
/S95 
28/0 
3725 

0097 
/0/5 
/933 
285  / 
3769 

0/29 
/050 
1971 
2891 

3812 

0/6( 
(084 
2008 
2932 

3856 

0/93 
1119 
2046 
2972 
3899 

// 
12 
13 
U 
IS 

9350 
9309 
9269 
9228 
9/87 

9346 
9305 
9264 
9223 
9/82 

9342 
9300 
9259 
92/8 
9/77 

9337 
9296 
9254 
92(3 
9(72 

9333 
929  / 
9250 
9208 
9/66 

9329 
9287 
9245 
9203 
9/6/ 

9325 
9282 
9240 
9/98 
9/56 

9320 
9278 
9235 
9/93 
9/50 

93/6 
9273 
9230 
9/88 
9/45 

(5-93/2 
/  6  '9269 
I7'9226 
IS'9183 
(9'9/40 

4455 
5358 
6262 
7(65 
8069 

450  ( 

5408 
63(4 
7220 
8127 

4594  4640 
5506  1  5555 
64/8  6470 
7330  7385 
8242  8300 

4687 
5605 
6522 
7440 

SjiSS 

4733 
5654 
6575 
7495 
84/6 

4779 
5703 
6627 
7550 
8474 

4826 
5752 
6679 
7605 
8532 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

9/47 
9/06 
9066 
9025 
8984 

9/4/ 
9/00 
9059 
90/9 
8978 

9/36 
9095 
9053 
90/2 
897/ 

9/30 
9089 
9047 
9006 
8965 

9/25 
9083 
904( 
9000 
8958 

91/9 
9077 
9035 
8993 
895) 

9//3 
907  ( 
9029 
8987 
8945 

9/08 
9065 
9023 
8980 

8938 

9/02 
9059 
90/7 
8974 
893  / 

20'9097 
21  -9054 
22-90/0 
23-8967 
24-8924 

rs9ii 

1'98I2 
2-07/2 
2'/6/3 
2'25/3 

8972 
9875 
0779 
1682 
2586 

9033 
9939 
0845 
(752 

2658 

9094 
#003 
09(2 
(82( 
273  / 

9/54 
0067 
0979 
I89/ 
2803 

92/5 
0/30 
/045 
/960 
2875 

9276 
0194 
1112 
2030 

2948 

9337 
0258 
((79 
2099 

3020 

9398 
0322 
(245 
2/69 

3093 

9459 
0385 
/3/2 
2238 

3165 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

8944 
8903 
8862 
8822 
878; 

8937 
8896 
8855 

88/4 
8773 

8930 
8889 
8848 
8806 
8765 

8923 
8882 
8840 
8799 
8757 

89(6 
8875 
8833 
'879  ( 

8749 

8909 
8867 
8825 
8783 
874  / 

8902 
8860 
8818 
8776 
8733 

889J 
8853 
88/0 
8768 
8725 

8888 
8846 
8803 
8760 
87/7 

25  '888  ( 
26-8838 
27-8795 
28-8752 
29-8709 

2-34/4 
2-43/4 
2-52/5 
2'6//5 
2'70/6 

3489 
4393 
5296 
6/99 

7/03 

35S4 
447  / 
5377 
6283 
7/90 

3640 
4549 
5458 
6367 

7277 

37/5 
4627 
5539 
64  51 
7364 

3790 
4705 
5620 
6535 
7450 

3866 
4784 
5702 
66/9 
7537 

3941 
4862 
5783 
6703 
7624 

40/6 
4940 
5864 
6787 
77// 

4092 
50/8 
5945 
687  / 
7798 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

8740 
8700 
8659 
86/9 
8578 

8732 
869  / 
8651 
86/0 
8569 

8724 
8683 
8642 
860  / 
8560 

87/6 
8675 
8633 
8592 
8550 

8708 
8666 
8624 
8583 
854  ( 

8700 
8658 
86/6 
8574 
8532 

869  / 
8649 
8607 
8565 
8522 

8683 
8640 
8598 
8556 
85/3 

8675 
8632 
8589 
8546 
8504 

30-8666 
31  '8623 
32-8580 
33-8537 
34-8494 

279/6 
2-88/7 
2'97/S 
3'06/S 
3-1519 

8006 
89/0 
98/3 
07/7 
1620 

8096 
9002 
9909 
08/5 
(72( 

8/86 
9095 
#004 
09/4 
/823 

8276 
9(88 
0/00 
/0/2 
(924 

8365 
928  / 
0196 
//// 
2026 

8455 
9373 
029  / 
(209 
2/27 

8545 
9466 
0387 
/308 

2228 

8635 
9559 
0482 
1406 
2330 

8725 
9651 
0578 
/504 
243  / 

31 
32 
33 
34 
35 

36 

37 
38 
39 

40 

8537 
8497 
8456 
84/5 
8375 

8528 
8487 
8446 
8405 
8364 

85/8 

8477 
8436 
8395 
8354 

8509 
8467 
8426 
8385 
8343 

8499 
8458 
84/6 
8374 
8333 

8490 
8448 
8406 
8364 
8322 

8480 
8438 
8396 
8354 
8311 

847/ 
8428 
8386 
8343 
830  / 

8461 
84/8 
8375 
8333 
8290 

35  "845  / 

36-8408 
37-8365 
38-8322 
39-8279 

3'24/9 
3-3320 
3  '4220 
3'5/2/ 

3'602( 

2523 
3427 
4330 
5234 
6/37 

2628 
3534 
4440 
5347 
6253 

2732 
364/ 
4550 
5460 
6369 

2836 

3748 
466  f 
5573 
6485 

294  ( 
3856 
477/ 
5686 
660/ 

3045 
3963 

48S/ 
5799 
67/7 

3/49 
4070 
4991 
59/2 
6832 

3253 

4/77 
5/0/ 
6025 
6948 

3358 

4284 
52// 
6/37 
7064 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

8334 
8294 
8253 
82/2 
8/72 

8323 
8282 
8242 
820  / 
8160 

83/3 
827/ 
8230 
8/89 
8/48 

8302 
8260 
82/9 
8/78 
8(36 

829) 
8249 
8208 
8/66 
8/24 

8280 
8238 
8/96 
8/54 

S//2 

8269 
8227 
8185 
8/42 
8100 

8258 
82/6 
8/73 
8/3( 
8088 

8247 
8204 
8/62 
S//9 
8076 

40-8236 
4C8(93 
42-8)50 
43-8/07 
44-8064 

3-6922 
3-7822 
3  '8723 
3  '9623 
4-0524 

704( 
7944 
8847 
975  ( 
0654 

7/59 
8066 
8972 
9878 
0786 

7278 
8/87 
9097 
#006 
09(5 

7397 
8309 
922  / 
0/33 
(045 

75/6 
843  / 
9346 
026/ 
/I76 

7634 
8552 
9470 
0388 
(306 

7753 
8674 
9595 
05/6 
(436 

7872 
8796 
97/9 
0643 
(567 
2490 
34/4 
4338 
5262 
6/85 

799  / 
89/7 
9844 
0770 
/697 
2624 
3550 
4477 
5403 
6330 

4/ 
42 
43 
44 
45 

46 
47 
48 
49 
50 

8/3; 
8090 
8050 
8009 
7969 

8119 
8078 
8037 
7996 
7955 

8/07 
8066 
8025 
7983 
7942 

8095 
8053 
80(2 
7970 
7929 

8082 
804  f 
7999 
7957 
79/6 

8070 
8028 
7986 
7944 
7902 

8058 
80/6 
7974 
793  / 
7889 

8046 
8003 
7961 
79/8 
7876 

8033 
799  / 
7948 
7905 
7862 

45  802  / 

467978 
477935 
48'7892 
49-7849 

4'/424 
4'2325 
4-3226 
4'4/26 
4'5027 

(558 
246  ( 
3365 
4268 
5(7( 

/69/ 
2597 
3504 
44/0 
53/6 

(824 
2733 
3643 
4552 
546  / 

(957 
2870 
3782 
4694 
5606 

209  / 
3006 
392  / 
4836 
575  / 

2224 
3/42 
4060 
4978 
5896 

2357 
3278 
4/99 
5/20 
6040 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

7928 
7887 
7847 
7806 
7765 

79/4 
7874 
7833 
7792 
7751 

7901 
7860 
78/9 
7778 
7736 

7888 
7846 
7805 
7763 
7722 

7874 
7832 
779  / 
7749 
7707 

7860 
78/9 
7777 
7735 
7693 

7847 
7805 
7762 
7720 
7678 

7833 
779  / 
7748 
7706 
7663 

7820 
7777 
7734 
769  / 
7649 

50-7806 
51  7763 
52  '7  720 
53V677 
54-7634 

4-5927 
4'6828 
4'7728 
4-8629 
4'9529 

6075 
6978 
7882 
8785 
9689 

6223 
7(29 
8035 
8942 
9848 

6370 
7280 
8/89 
9098 
#007 

65/8 
7430 
8342 
9254 
0/67 

6666 
758/ 
8496 
94// 
0326 

68/4 
773/ 
8649 
9567 
0485 

696( 
7882 
8803 
9724 
0644 

7/09 
8033 
8956 
9880 
0804 

7257 
8/83 
9//0 
#037 

0963 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

7725 
7684 
7643 
7603 
7562 

77/0 
7669 
7628 
7587 
7546 

7695 
7654 
76/3 
7572 
753; 

7680 
7639 
7598 
7556 
75/5 

7666 
7624 
7582 
754  / 
7499 

765  ( 
7609 
7567 
7525 
7483 

7636 
7594 
755  ( 
7509 
7467 

762  / 
7578 
7536 

7493 
745  / 

7606 
7563 
7520 
7478 
7435 

55  "7  '59  '1 
56-7548 
57-7505 
58-7462 
59-74/9 

5-0430 
5-/330 
5'223/ 
5'3/3/ 

5  '4032 

0592 
(495 
2399 
3302 
4206 

0754 
(66/ 
2567 
3473 
4380 

09(6 

(826 
2735 
3644 
4553 

(079 
1991 
2903 
3815 
4727 

/24/ 
2/56 
307/ 
3986 
490/ 

(403 
232  / 
3239 
4/57 
5075 

(565 

2486 
3407 
4328 
5249 

1728 
2651 
3575 
4499 
5422 

(890 
28/6 
3743 
4670 
5596 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

7522 
748) 
7440 
7400 
7359 

7506 
7465 
7424 
7383 
7342 

7489 
7448 
7407 
7366 
7325 

7473 
7432 
739  / 
7349 
7308 

7457 
74/6 
7374 
7332 
7290 

7441 
7399 
7357 
73/5 
7273 

7425 
7383 
7340 
7298 
7256 

7408 
7366 
7323 
728  / 
7238 

7392 
7349 
7307 
7264 
722  / 

60-7376 
61  7333 
627290 
63-7247 
64-7204 

5-4932 
5-5833 
5'6734 
5V634 
5'8535 

5(09 
60(3 
69(6 
78/9 
8723 

5286 
6/92 
7099 
8005 
89(f 

5463 
6372 
728  / 
8/90 
9099 

5639 
655  / 
7463 
8376 
9288 

58/6 
673  / 
7646 
856/ 
9476 

5993 
69(( 
7829 
8746 
9664 

6/69 
7090 

son 

8932 
9853 

6346 
7270 
8/93 
9117 
#04  ( 

6523 
7449 
8376 
9303 
0229 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 

67 
68 

69 
70 

73/8 
7278 
7237 
7/97 
7/56 

730  / 
7260 
72/9 
7/78 
7/37 

7284 
7243 
720  / 
7/60 
7//9 

7266 
7225 
7(83 
7/42 
7/0( 

7249 
7207 
7/65 
7/24 
7082 

723  / 
7/89 
7/47 
7(05 
7063 

72/4 
7171 
7/29 
7087 
7045 

7/96 
7/54 
7111 

7069 
7026 

7/78 
7/36 
7093 
7050 
7007 

657161 
667118 
67-7075 
687031 
69-6988 

5  '9435  9626 
6'0336  0530 
6"/236  (433 
6-2/37  2337 
6'3037  3240 

98/8 
0724 
/630 
2536 
3443 

#009 
09/8 
(827 
2736 
3646 

0200 
1112 
2024 
2936 
3848 

039  / 
/306 
2221 
3/36 
405  / 

0582 
(500 
24/8 
3336 

4254 

0773 
/694 
26/5 
3536 

4457 

0965 
(888 
28/2 
3736 
4659 

//56 
2082 
3009 
3936 
4862 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

7/(5 
7075 
7034 
6993 
6953 

7097 
7056 
70/5 
6974 
6933 

7078 
7037 
6996 
6954 
69/3 

7059 
70/8 
6976 
6935 
6894 

7040 
6999 
6957 
69/5 

6974 

702  ( 
6980 
6938 
6896 
6854 

7003 
6960 
69/8 
6876 
6834 

6984 
694  ( 
6899 
6856 
68(4 

6965 
6922 
6879 
6836 
6794 

70  '6945 
71  -6902 
72-6859 
73-68/6 
74  '67  73 

6-3938 
6-4838 
6-5739 
6-6639 
6-7540 

4/43 
5047 
5950 
6854 
7757 

4349 
5255 
6/62 
7068 
7974 

4555 
5464 
6373 
7283 

8/92 

4760 
5673 
6585 
7497 

8409 

4966 
5S8/ 
6796 
77// 
8626 

5/72 
6090 
7008 
7926 
8843 

5377 
6298 
72/9 
8/40 
906( 

5583 
6507 
743  ( 
8354 

9278 

5789 
67/5 
7642 
8569 
9495 

71 
72 
73 
74 
75 
76" 
77 
78' 
79 
80 

69(2 

6871 
6831 
6790 
6750 

6892 
6857 
6810 
6769 
6729 

6872 
683  / 
6790 
6749 
6708 

6852 

68  (/ 
6769 
6728 
6686 

6832 
6790 
6749 
6707 
6665 

68(2 
6770 
6728 
6686 

6644 

6792 
6749 
6707 
6665 
6623 

677  / 
6729 
6686 
6644 
660  / 

675  / 
6708 
6665 
6623 
6580 

75-6730 
76-6687 
77-6644 
78  '660  / 
79-6558 

6-8440 
6'934/ 
7  -024) 
7"//42 
7'2043 

866/ 
9564 
0467 
(37( 

2274 

8881 
9787 
0693 
/600 
2506 

9/0( 
#0/0 
09(9 
(829 
2738 

932  ( 
0233 
(145 
2057 

2970 

954  / 
0456 
/37/ 
2286 
320  / 

976/ 
0679 
(597 
25/5 
3433 

998( 
0902 
(823 
2744 
3665 

#202 
1125 
2049 
2973 
3896 

0422 
/348 

2275 
3202 
4/28 

8( 
82 
83 
84 
85 

6709 
6668 
6628 
6587 
6546 

6688 
6647 
6606 
6565 
6524 

6666 
6625 
6584 
6543 
6502 

6645 
6604 
6562 
652  / 
6479 

6624 
6582 
6540 
6498 
6457 

6602 
6560 
65(8 
6476 
6434 

6580 
6538 
6496 
6454 
64(2 

6559 
65/6 
6474 
643  / 
6389 

6537 
6494 
6452 
6409 
6366 

SO'65/5 
Sl'6472 
82-6429 
83-6386 
84-6343 

7  '2943 
7'3844 
7-4744 
7-5645 
7  '6545 

3(78 
408( 
4985 
5888 
679  ( 

34/2 
43/9 
5225 
6/3/ 
7038 

3647 
4556 
5466 
6375 
7284 

3882 
4794 
5706 
66/8 
7530 

41  16 
503  / 
5946 
686/ 
7776 

435  / 
5269 
6/87 
7/05 
8023 

4586 
5506 
6427 
7348 
8269 

4820 
5744 
6668 
759  / 
85(5 

5055 
598  / 
6908 
7835 

S76/ 

8( 
82 
83 
84 
85 

86 
87 
88 
89 
90 

6506 

6465 
6425 
6384 
6343 

6483 
6442 
640  / 
636  / 
6320 

646/ 
64/9 
6378 
6337 
6296 

6438 
6396 
6355 
63/4 
6272 

64/5 
6373 
6332 
6290 
6248 

6392 
6350 
6308 
6266 
6224 

6369 
6327 
6285 
6243 

6200 

6346 
6304 
626  / 
62/9 
6/76 

6323 
6280 
6238 
6195 
6/52 

85-6300 
86-6257 
87-62(4 
88-6171 
89-6(28 

7'7446 

7-8346 
7-9247 
8-0/47 
8-/048 

7695 
8598 
9502 
0405 
(309 

7944 
8850 
9757 
0663 
/569 

8(93 
9(02 
#0(2 
092  ( 
(830 

8442 
9354 
0266 
1179 
2091 

869/ 
9606 
052  / 
(436 
235  / 

894  / 
9858 
0776 
1694 
26/2 

9(90 
#(/0 
(03( 
(952 
2873 

9439 
0362 
(286 
22/0 
3/34 

9688 
06/4 
/54/ 
2468 
3394 

86 

87 

8S 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

84 

6303 
6262 
622  / 
6/8/ 

6/40 

6279 
6238 
6/97 
6156 

6115 

6255 
62/4 
6(72 
6/3( 

6090 

623  / 
6/89 
6/48 
6/07 
6065 

6207 
6/65 
6/23 
6082 
6040 

6/82 
6/41 
6099 
6057 
60/5 

6158 
6116 
6074 
6032 
5989 

6/34 
609  / 
6049 
6006 
5964 

6/09 
6067 
6024 
598/ 
5938 

90-6085 
9(  '6042 
92-5999 
93-5956 

94-59(3 

8'  (948 
8  '2849 
8-3749 
S'4650 
8'555/ 

22(2 
3115 
4019 
4922 

5826 

2476 
3382 
4288 
5/95 
6(0( 

2739 
3649 
4558 
5467 
6376 

3003 
39/5 
4827 
5739 
665  / 

3266 
4/S/ 
5096 
60/2 
6927 

3530 
4448 
5366 
6284 
7202 

3794 
47/4 
5635 
6556 

7477 

4057 
498  ( 
5905 
6828 

7752 

432  / 
5247 
6/74 
7/0/ 
8027 

91 
92 
93 

94 
95 

6/00 
6059 
60/8 
5978 
5937 

6074 
6033 
5992 
5952 
59// 

6049 
6008 
5967 
5926 

5884 

6024 
5982 
594  / 
5899 
5858 

5998 
5957 
59/5 
5873 
5832 

5973 
593  / 
5889 
5847 
5805 

5947 
5905 
5863 
582  / 
5778 

592  ( 

5879 
5836 
5794 
5752 

5896 
5853 
58/0 
5767 
5725 

95-5870 
96-5827 
97-5784 
98-5741 
99-5698 

8'645/ 
87352 
8'8252 
S'9/53 

9-0053 

6729 
7633 
8536 
9439 
0343 

7007 
79/4 
8820 
9726 
0633 

7285 
8/95 
9/04 
#0(3 
0922 

7563 
8476 
9388 
0300 
/2/2 

7842 
8757 
9672 
0587 
/502 

8/20 
9038 
9955 
0873 
/79/ 

8398 
93/8 
#239 
((60 
2081 

8676 
9599 
0523 
(447 
2371 

8954 
9880 
0807 
/734 
2660 

96 
97 
98 
99 
100 

50' 

4'J' 

48' 

47' 

40'   45' 

44' 

43' 

s 

41' 

50' 

49'  |  48' 

47' 

46' 

45' 

44' 

43'  |  42' 

41' 

| 

SINE. 

COSINE.            84" 
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TRAVERSE  TABLES. 


5°            COSINE. 

SINE. 

5 
/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

/ 

o 
3 

4 

5 

2"' 

21'   22'   23' 

24'  |  25'  |  2(5'  !  27'   2»' 

HP 

20'    21' 

22'   23'  |  24' 

25'  |  26'  |  27' 

28' 

29' 

9957 
99/3 
9870 
9827 
9784 

9956 
99/3 
9869 
9826 
9782 

9956 
99/2 
9868 
9825 
978/ 

9956 
99/2 
9868 
9824 
9779 

9956 
99(/ 
9867 
9822 
9778 

9955 
9911 
9866 
9821 
9777 

9955 
99/0 
9865 
9820 
9775 

9955 
99/0 
9864 
98/9 
9774 

9955 
9909 
9864 
98/8 
9773 

•9954 
/  '9908 
2  '9863 
3'98/7 
4-9771 

•0929 
'/859 
•2788 
•37/8 
•4647 

0932 
/865 
2797 
3730 
4662 

0935 
/87/ 
2806 
374/ 
4676 

0938 
(876 
28/5 
3753 
469  / 

094( 
(882 
2823 
3764 
4705 

0944 
(888 
2832 
3776 
4720 

0947 
(894 
284  / 
3788 

4734 

0950 
(900 
2849 
3799 
4749 

0953 
(905 
2858 
381  ( 
4763 

0956 
1911 
2867 
3822 
4778 

6 
7 

a 

9 

10 

9740 
9697 
9654 
96/0 
9567 

9739 
9695 
965  / 
9608 
9564 

9737 
9693 
9649 
9605 
9562 

9735 
969  / 
9647 
9603 
9559 

9734 
9689 
9645 
960/ 
9556 

9732 
9687 
9643 
9598 
9553 

9730  :  9729 
9685  9684 
964  /  19638 
9596  9593 
955  /  9548 

9727 
9682 
9636 
959  / 
9545 

S'9725 
6-9680 
7-9634 
S'9588 
9  '9542 

•5577 
'6506 
'7436 
"8365 
'9295 

5594 
6527 
7459 
8392 
9324 

56(2 
6547 
7482 
84/8 
9353 

5629 
6567 
7505 
8444 
9382 

5646 

6588 
7529 
8470 
94  // 

5664 
6608 
7552 
8496 
9440 

56S( 
6628 
7575 
8522 
9469 

5699 
6648 
7598 
8548 
9498 

5716 

6669 
762/ 
8574 
9527 

5733 
6689 
7644 
8600 
9556 

II' 

12 
13 
(4 
15 

9524 
9480 
9437 
9394 
935) 

952  / 
9477 
9434 
9390 
9347 

95/8 
9474 
9430 
9386 
9342 

95/5 
947  / 
9427 
9383 
9338 

95/2 
9467 
9423 
9379 
9334 

9509 
9464 
9419 
9375 
9330 

9506 
946/ 
94/6 
937/ 
9326 

9503 
9458 
94/2 
9367 
9322 

9500 
9454 
9409 
9363 
93)  S 

/D'9497 
H'9451 
12-9405 
IS'9359 
14-9314 

/  '0224 
'//54 
'2083 
•30/3 
'3942 

0256 
//89 
2/21 
3054 
3986 

0288 
(223 
2/59 
3094 
4029 

0320 
1258 
2/96 
3/35 
4073 

0352 
/293 
2234 
3/75 
4/16 

0384 
(328 
2272 
32/6 
4/60 

04/6 
/363 
2309 
3256 
4203 

0447 
/397 
2347 
3297 
4247 

0479 
/432 
2385 
3337 
4290 

051  / 
(467 
2422 
3378 
4333 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

9307 
9264 
922) 
9/77 
9/34 

9303 
9259 
92/6 
9/72 
9/29 

9299 
9255 
92// 
9/67 
9/23 

9294 
9250 
9206 
9/62 
91/8 

9290 

9246 
920  / 
9/57 
9//2 

9286 
924  / 
9/96 
9/52 
9/07 

928  / 
9236 
9191 
9146 
9101 

9277 
9232 
9/86 
9/4/ 
9096 

9272 
9227 
9/8/ 
9/36 
9090 

15-9268 
16-9222 
17-9176 
18-9131 
19-9085 

'4872 
"580  / 
'673  / 
/  7660 
/  '8590 

49/8 
585) 
6783 
77/6 

8648 

4965 
5900 
6835 
7771 
8706 

50/( 
5949 
6887 
7826 
8764 

5057 
5998 
6939 
788  / 
8822 

5/04 
6048 
6992 
7936 
8880 

5/50 
6097 
7044 
799  / 
8938 

5/96 
6/46 
7096 
8046 
8995 

5243 
6/95 
7/48 
8IO/ 

9053 

5289 
6245 
7200 
8/56 
9111 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

909  / 
9048 
9004 
896  / 
89/8 

9085 
9042 
8998 
8954 
89// 

9079 
9036 
8992 
8948 
8904 

9074 
9030 
8986 
894  / 
8897 

9068 
9024 
8979 
8935 
889  / 

9062 
90/8 
8973 
8928 
8884 

9056 
90/2 
8967 
8922 
8877 

905  / 
9005 
8960 
89/5 
8870 

9045 
8999 
8954 
8908 
8863 

20-9039 
21  '8993 
22'8948 
23-8902 
24-8856 

C95(9 
2-0449 
2'/378 
2'2308 
2  '3237 

9580 
05/3 
(445 
2377 
33/0 

9641 
0576 
/5/2 
2447 
3382 

9702 
0640 
/578 
25/6 
3455 

9763 
0704 
/645 
2586 
3527 

9824 
0768 
/7/2 
2655 
3599 

9884 
083  / 
(778 
2725 
3672 

9945 
0895 
(845 
2795 
3744 

#006 
0959 
1911 
2864 
3817 

0067 
/022 
(978 
2933 
3889 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

8874 
883  / 
8788 
8745 
8701 

8867 
8824 
8780 
8737 
8693 

8860 
88/6 
8773 
8729 
8685 

8853 
8809 
8765 
872  / 
8677 

8846 
8802 
8757 
87/3 
8669 

8839 
8794 
8750 
8705 
8660 

8832 
8787 
8742 
8697 
8652 

8825 
8779 
8734 
8689 
8644 

88/7 
8772 
8727 
868  / 
8636 

25-8810 
26-8764 
27-8719, 
28-8673 
29-8627 

2'4(67 
2'5096 
2'6026 
2  '6955 
2'7885 

4242 
5/75 
6/07 
7039 
7972 

4318 
5253 
6188 
7/23 
8059 

4393 
533  / 
6269 
7207 
8/46 

4468 
5409 
6350 
729  / 
8232 

4543 
5487 
643  / 
7375 
83/9 

46/9 
5566 
65/3 
7459 
8406 

4694 
5644 
6594 
7543 
8493 

4769 
5722 
6675 
7627 
8580 

4845 
5800 
6756 
771  / 

8667 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

8658 
86/5 
S57/ 
8528 
8485 

8650 
8606 
8562 
85/9 
8475 

864( 
8597 
8553 
85/0 
8466 

8633 
8589 
8544 
8500 
8456 

8624 
8580 
8535 
849  / 
8447 

86/6 
S57/ 
8526 
8482 
8437 

8607 
8562 
85/7 
8472 
8427 

8599 
8553 
8508 
8463 
84/8 

8590 
8545 
8499 
8454 
8408 

30-8581 
31-8536 
32-8490 
33-8444 
34'8398 

2-88/4 
2-9744 
3-0673 
3-/603 
3-2532 

8904 
9837 
0769 
/70/ 
2634 

8994 
9929 
0865 
/800 
2735 

9084 
#022 
0960 
(898 
2837 

9/74 
0//5 
/056 
1997 
2938 

9263 
0207 
1151 
2095 
3039 

9353 
0300 
/247 
2/94 

3141 

9443 
0393 
(342 
2292 
3242 

9533 
0485 
/43S 
239  / 
3343 

9622 
0578 
(534 
2489 
3445 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 

37 
38 
39 
40 

844  / 
8398 
8355 
83/2 

8268 

8432 
8388 
8345 
830/ 
8257 

8422 
8378 
8334 
8290 

8247 

84/2 
8368 
8324 
8280 
8236 

8402 
8358 
83/4 
8269 
8225 

8392 

8348 
8303 
8258 
82/4 

8383 
8338 
8293 
8248 
8203 

8373 
8327 
8282 
8237 
8/92 

8363 
83/7 
8272 
8226 
8/8/ 

35  '8353 
36  '8307 
37  "826  / 
38-82/5 
39-8/70 

3-3462 
3'439/ 
3'532/ 
3'6250 
37/80 

3566 
4499 
543  / 
6363 
7296 

3670 
4606 
554  / 
6476 
74/2 

3775 
47/3 
565  / 
6589 
7527 

3879 
4820 
576/ 
6702 
7643 

3983 
4927 
5871 
6815 
7759 

4088 
5034 
5981. 
6928 
7875 

4/92 
5/42 
609  / 
704  / 
799  / 

4296 
5249 
620  / 
7/54 
8/07 

4400 
5356 
63// 
7267 
8222 

41 
42 
43 
44 
45 

8225 
8/82 
8/38 
8095 
8052 

82/4 
8/70 
8/27 
8083 
8040 

8203 
8/59 
8115 
8071 
8027 

8/92 
8/48 
8/03 
8059 
80/5 

8/80 
8/36 
8092 
8047 
8003 

8/69 
8/24 
8080 
8035 
799  / 

8/58 
S//3 
8068 
8023 
7978 

8/47 
8/0/ 
8056 
SO// 
7966 

8/35 
8090 
8044 
7999 
7953 

40-8/24 
41  -8078 
42-8032 
437987 
44  794  / 

3'8/09 
3-9039 
3-9968 
4-0898 
4-/S27 

8228 
9/6/ 
#093 
/025 
(958 

8347 
9282 
02/8 
1153 
2088 

8466 
9404 
0342 
(280 
22/8 

8584 
9525 
0467 
/408 
2349 

8703 
9647 
059  / 
(535 
2479 

8822 
9769 
07/6 
/663 
2609 

8941 
9890 
0840 
/790 
2740 

9059 
#0/2 
0965 
(9/7 
2870 

9/78 
0/34 
7089 
2045 
3000 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 
47 
48 
49 
50 

8009 
7965 
7922 
7879 
7835 

7996 
7953 
7909 
7865 
7822 

7984 
7940 
7896 
7852 
7808 

797/ 
7927 
7883 
7839 
7795 

7959 
79/4 
7870 
7825 
778/ 

7946 
7901 
7857 
78/2 
7767 

7933 

7888 
7843 
7798 
7754 

792/ 
7875 
7830 
7785 
7740 

7908 
7862 
78/7 
777/ 
7726 

45-7895 
467849 
47-7804 
48'775S 
4977/2 

4  '2757 
4'3686 
4'46/6 
4-5545 
4'6475 

2890 
3823 
4755 
5687 
6620 

3023 
3959 
4894 
5829 
6765 

3/57 
4095 
5033 
597  / 
6969 

3290 
4231 
5(72 
6//3 

7054 

3423 
4367 
53M 
6255 
7/99 

3556 
4503 
5450 
6397 
7344 

3689 
463? 
5589 
6539 
7489 

3823 
4775 
5728 
668  / 
7633 

3956 
49(( 
5867 
6823 
7778 

SI 
52 
53 

54 
55 

7792 
7749 
7706 
7662 
76/9 

7778 
7735 
769  / 
7648 
7604 

7764 
772  / 
7677 
7633 
7589 

775  / 
7706 
7662 
76/8 
7574 

7737 
7692 
7648 
7603 
7559 

7723 
7678 
7633 
7589 
7544 

7709 
7664 
76/9 
7574 
7529 

7695 
7649 
7604 
7559 
75/4 

7680 
7635 
7589 
7544 
7498 

50-7666 
51-7620 
527575 
53-7529 
54'7483 

4-7404 
4-8334 
4-9263 
5-6/93 
5V/22 

7552 
8485 
94/7 
0349 
(282 

7700 
8635 
9570 
0506 
1441 

7848 
8786 
9724 
0662 
(600 

7995 
8936 
9877 
08/8 
(760 

8/43 
9087 
#031 
0975 
1919 

829  / 
9238 
0/84 
1131 
2078 

8438 
9388 
0338 
(288 
2237 

8586 
9539 
049  / 
/444 
2397 

8734 
9689 
0645 
(600 
2556 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

7576 
7532 
7489 
7446 
7402 

7560 
75/7 
7473 
7430 
7386 

7545 
750  / 
7458 
74/4 
7370 

7530 
7486 
7442 
7398 
7354 

75/5 

7470 
7426 
7382 
7337 

7499 
7455 
74/0 
7365 
732  / 

7484 
7439 
7394 
7349 
7304 

7469 
7423 
7378 
7333 
7288 

7453 
7408 
7362 
73/7 
727  / 

55-7437 
567392 
577346 
587300 
59-7254 

5  "2052 
5-298( 
5'39/( 
5'4840 
5  '5770 

22/4 
3/47 
4079 
501  / 
5944 

2376 
33/2 
4247 
5/82 
6//7 

2538 
3477 
44/5 
5353 
629  / 

270/ 
3642 
4583 
5524 
6465 

2863 
3807 
4751 
5695 
6639 

3025 
3972 
49/9 
5866 
68/3 

3/87 
4/37 
5087 
6036 
6986 

3349 
4302 
5255 
6207 
7/60 

35/( 

4467 
5423 
6378 
7334 

61 
62 
63 
64 
65 

7359 
73/6 
7273 
7229 
7/86 

7343 
7299 
7256 
72/2 
7/68 

7326 
7282 
7238 
7/95 
7/5/ 

7309 
7265 
722  / 
7/77 
7/33 

7293 
7248 
7204 
7/60 
7//5 

7276 
723  / 
7/87 
7/42 
7097 

7259 
72/4 
7/69 
7/24 
7080 

7242 
7/97 
7/52 
7/07 
7062 

7226 
7/80 
7/35 

7089 
7044 

607209 
617163 
627117 
637071 
647026 

5  '6699 
57629 
5  8558 
5  '9488 
6-04/7 

6876 
7808 
874  / 
9673 
0606 

7053 
7988 
8923 
9859 
0794 

7229 
8/68 
9/06 
#044 
0982 

7406 
8347 
9288 
0229 
//70 

7583 
8527 
9471 
04/5 
(359 

7759 
8706 
9653 
0600 
(547 

7936 
8886 
9836 
0785 
(735 

S//3 
9065 
#0/8 
097  / 
(923 

8289 
9245 
0200 
((56 
2//2 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

7/43 
7099 
7056 
70/3 
6970 

7/25 
7081 
7038 
6994 
695) 

7/07 
7063 
70/9 
6975 
6932 

7089 
7045 
700  / 
6957 
69/3 

707/ 
7027 
6982 
6938 
6893 

7053 
7008 
6963 
69/9 
6874 

7035 
6990 
6945 
6900 
6855 

70/6 
697  / 
6926 
688  / 
6836 

6998 
6953 
6907 
6862 
68/6 

65-6980 
66-6934 
67-6888 
68-6843 
69-6797 

6'/347 
6-2276 
6-3206 
6-4/35 
6-5065 

(538 

2470 
3403 
4335 
5268 

(729 
2664 
3600 
4535 
5470 

/920 
2859 
3797 
4735 
5673 

2111 
3053 
3994 
4935 
5876 

2303 
3247 
4/9/ 
5/35 
6079 

2494 
3441 
4388 
5334 
628  / 

2685 
3635 
4584 
5534 
6484 

2876 
3829 
478  / 
5734 
6687 

3067 
4023 
4978 
5934 
6889 

66 
67 
68 
69 

70 

71 
72 
73 

74 
75 

6926 
6883 

6840 
6796 
6753 

6907 
6863 
6820 
6776 
6733 

6888 
6844 
6800 
6756 
67/2 

6868 
6824 
6780 
6736 
6692 

6849 
6805 
6760 
67/6 

6672 

6829 
6785 
6740 
6696 
665  / 

68/0 
6765 
6720 
6675 
6630 

6790 
6745 
6700 
6655 
66/0 

677  / 
6725 
6680 
6634 
6589 

70-6751 
7T6705 
72-6660 
73-66/4 
74-6568 

6-5994 
6  "6924 
67853 
6'8783 
6'97/2 

6200 
7/32 
8065 
8997 
9930 

6406 
734  / 
8276 
92/2 
#/47 

66(( 
7549 
8488 
9426 
0364 
(302 
2240 
3/79 
4//7 
5055 

68/7 
7758 
8699 
9640 
0581 
~/522 
2463 
3404 
4346 
5287 

7023 
7966 
89/0 
9854 
0798 

7228 
8/75 
9/22 
#069 
/0/6 

7434 
8384 
9333 
0283 
1233 

7639 
8592 
9545 
0497 
/450 

7845 
8800 
9756 
07/2 
(667 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

67/0 
6667 
6623 
6580 
6537 

6689 
6646 
6602 
6559 
65/5 

6669 
6625 
658  / 
6537 
6493 

6648 
6604 
6560 
65/6 
647/ 

6627 
6583 
6538 
6494 
6450 

6606 
6562 
65/7 
6472 
6428 

6585 

6540 
6495 
6451 
6406 

6564 
65/9 
6474 
6429 
6384 

6543 
6498 
6452 
6407 
636  / 

75-6522 

76-6476 
77-6431 
78-6385 
79-6339 

7-0642 
7-1571 
7-2501 
7-3430 
7-4360 

0862 
(794 
2727 
3659 
4592 

(082 
20/7 
2953 
3888 
4823 

/742 
2686 
3630 
4574 
55/8 

(963 

2909 
3856 
4803 
5750 

2183 
3132 

4082 
5032 
5982 

2403 
3355 
4308 
526  / 
62/3 

2623 
3578 
4534 
5489 

6445 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

6493 
6450 
6407 
6363 
6320 
6277 
6234 
6/90 
6/47 
6/04 

647  / 
6428 
6384 
6341 
6297 

6449 
6406 
6362 
63/8 
6274 

6427 
6383 
6339 
6295 
625  / 

6405 
636  / 
63/6 
6272 
6228 

6383 
6338 
6294 
6249 
6204 

636  / 
63/6 
627/ 
6226 
6(8) 

6338 
6293 
6248 
6203 
6/58 

63/6 
6270 
6225 
6/80 
6/34 

SO'6293 
8/  '6248 
82-6202 
83-6/56 
84-61/0 

7-5289 
7-62/9 
77/48 
7'8078 
7-9007 

5524 
6456 
7389 
832  / 
9254 

5759 
6694 
7629 
8564 
9500 

5993 
693  / 
7870 
8808 
9746 

6228 
7/69 
8//0 
905/ 
9992 

6462 
7406 
8350 
9294 
#238 

6697 
7644 
859  / 
9538 
0484 

693  / 
788  / 
883  / 
978  / 
0731 

7/66 
8//9 
907/ 
#024 
0977 

740  / 
8356 
93/2 
0267 
/223 

SI 

82 
83 
84 
85 

86 
87 
88 
89 
90 

6254 
62/0 
6/66 
6/23 
6079 

6230 
6186 
6(«3 
6099 
6055 

16207 
6/63 
6//9 
6074 
6030 

6/83 
6/39 
6095 
6050 
6006 

6/60 
6//5 
6070 
6026 
598/ 

6/36 
609  / 
6046 
600/ 

5956 

6//2 

6067 
6022 
5977 
5932 

6089 
6043 
5998 
5952 
5907 

85-6065 
86-60/9 
87-5973 
88-5927 
89-5882 

7-9937 
8-0866 
S-/796 
S'2725 
S'3655 

#/86 
///8 
205  / 
2983 
39/6 

0435 
1370 
2306 
3241 
4176 

0684 
(622 
2560 
3499 
4437 

0933 

(874 
28/5 
3756 
4697 

(182 
2/26 
3070 
40/4 
4958 

(43/ 
2378 
3325 
4272 
52/9 

1680 
2630 
3580 
4530 
5479 

/929 
2882 
3835 
4787 
5740 

2/78 
3/34 
4089 
5045 
600  / 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 

6060 
60/7 
5974 
5931 
5887 

6036 
5992 
5949 
5905 
5862 

60  // 
5967 
5923 
5880 
5836 

5986 
5942 
5898 
5854 
58/0 

5961 
59(7 
5873 
5828 
5784 

5936 
5892 
5847 
5802 
5758 

59  // 
5866 
5822 

5777 
5732 

5886 
584  / 
5796 
575  / 
5706 

586  / 
58/6 
5770 
5725 
5679 

90-5836 
91-5790 
92-5744 
93-5699 
94-5653 

8  "4584 
S'55/4 
8  '6443 
87373 
8-8302 

4848 
5780 
67/3 
7645 
8578 

Sill 
6047 
6982 
79/7 
8853 

5375 
63/3 
725  / 
8/90 
9/28 

5639 
6580 
752  / 
8462 
9403 

5902 
6846 
7790 
8734 
9678 

6/66 
7//3 
8059 
9006 
9953 

6429 
7379 
8329 
9278 
#228 

6693 
7645 
8598 
955  / 
0503 

6956 
79/2 
8867 
9823 
0778 

91 
92 
93 
94 
95 

96 
97 

98 
99 

;oo 
84 

5844 
580  / 
5757 
5714 
567/ 

58/8 

5774 
573/ 
5687 
5644 

5792 
5748 
5704 
5660 
56/7 

5766 
5722 
5678 
5633 
5589 

5740 
5695 
565  / 
5606 
5562 

57/3 

5668 
5624 
5579 
5535 

5687 
5642 
5597 
5552 
5507 

5660 
56/5 
5570 
5525 
5480 

5634 
5588 
5543 
5497 
5452 

95'5607 
96'556I 
97-55(6 
98-5470 
99-5424 

8  '9232 
9'0/6( 
9'/09/ 
9-2020 
9'2950 

95/0 

0442 
/375 
2307 

<.',') 

9788 
0723 
/659 
2594 
3529 

#066 
/004 
(942 
288  / 
3819 

0344 
/285 
2226 
3/67 
4/08 

0622 
(566 
2510 
3454 
4398 

0900 
(847 
2794 
374  / 
4688 

1178 

2/28 
3078 
4027 
4977 

/456 

2409 
336  / 
43/4 
5267 

/734 
2690 
3645 
460  / 
5556 

96 

97 
98 
99 
(00 

40' 

39'   38' 

37' 

36' 

35'   34'   33' 

32' 

31' 

40' 

39'  |  38'   37'   3(5' 

35' 

34' 

33'   32' 

31' 

SINE. 

COSINE.           84° 

TRAVERSE  TABLES. 


v 

1 

2 
3 
4 
5 

t  osrxis. 

SlNK. 

f>° 
/ 

2 
3 
4 
5 

30' 

31'  1  32' 

i   •::>'   -.a'  •  :;.' 

3n' 

5T 

:;:}'   :i4' 

:::,' 

3ff 

Sr 

38'  |  3ii' 

9954 
9908 
9562 
98/6 
9770 

9954 
9907 
986  / 
98/5 
9768 

9953 
9907 
9860 
98/4 
9767 

9953 
9906 
9S59 
9812 
9766 

9953 
9906 
9859 
9811 
9764 

9953 
9905 
9858 
98/0 
9763 

9952 
9905 
9857 
9809 
976/ 

9952 
9904 
9856 
9808 
9760 

9952 
9903 
9855 
9807 
9759 

<>95I 
1  '9903 
2  '9854 
3  9806 
4-9757 

0958 
•/9/7 
•2875 
'3834 
"4792 

096/ 
/923 
2884 
3845 
4807 

0964 
1926 

2893 
3857 
482( 

0967 
(934 
2901 
3869 
4836 

0970 
/940 
29/0 
3880 
4850 

0973 
/946 
29/9 
3892 
4865 

0976 
(952 
2927 
3903 

4879 

0979 
/957 
2936 
3915 
4894 

0982 
(963 
2945 
3926 

4908 

0985 
(969 
2954 
3938 
4923 

6 

7 
8 
9 

;o 

9724 
9678 
9632 
9586 
9540 

9722 
9676 
9629 
9583 

9537 

9720  j  97(9 
9674  9672 
9627  j  9625 
958  /  19578 
9534  953  / 

97/7 
9670 
9623 
9576 
9528 

97/5 
9668 
9620 
9573 
9526 

97/4 
9666 
96/8 
9570 
9523 

97/2 
9664 
96/6 
9568 
9520 

97/0 
9662 
96/4 
9565 
95/7 

5  '9709 
6'9660 
7-9611 
89563 
9-95/4 

'575/ 
'6709 
•7668 
"8626 
'9585 

5768 
6729 
769) 
8652 
96/4 

5785 
6750 
77/4 
8678 
9642 

5803 
6770 
7737 
8704 
967/ 

5820 
6790 
7760 
8730 
9700 

5838 
6811 
7783 
8756 
9729 

5855 
683( 
7807 
8782 
9758 

5872 
6S5/ 

7S30 
8809 
9787 

5890 
687/ 
7853 
8835 
9816 

5907 
6892 
7876 
S86/ 
9845 

6 

7 
8 
9 
(0 

n 

/2 
13 
14 
/5 
/6 
/7 
/8 
19 
20 

9494 
9448 
9402 
9355 
9309 

949  / 
9444 
9398 
9352 
9305 

9487 
944  / 
9394 
9348 
930  ( 

9484 
9437 
939  / 
9344 
9297 

9481 

9434 
9387 
9340 
9293 

9478 
943  / 
9383 
9336 
9288 

9475 
9427 
9380 
9332 
9284 

9472 
9424 
9376 
9328 

9280 

9469 
9420 
9372 
9324 
9276 

(0-9466 
11-9417 
I2'9368 
I3'9320 
149271 

C0543 
/•/50/ 
/  '2460 
T34/8 
/  '4377 

0575 
/536 
2498 
3459 

4420 

0607 
/57/ 
2535 
3499 

4464 

0639 
/606 
2573 
3540 

4507 

0670 
/640 
26// 
358  / 

455  / 

0702 
/675 
2648 
3621 
4594 

0734 
/7/0 
2686 
3662 
4637 
56/3 
6589 
7565 
854) 
95/7 

0766 
(745 
2723 
3702 
468/ 

0798 
(779 
276/ 
3743 
4724 

0830 
(8/4 
2799 
3783 
4768 
5752 
6737 
772/ 
8706 
9690 

/) 
12 
13 
14 

IS 
16 
17 
18 
19 
20 

9263 
92/7 
9171 
9/25 

9079 

9259 
92/3 
9/66 
9/20 

9074 

9254 
9208 
9161 
9115 

9068 

9250 
9203 
9/56 
9/09 
9062 

9245 
9/98 
9151 
9/04 

9057 

9241 
9/93 
9/46 
9099 
905/ 

9236 
9/89 
9/4/ 
9093 
9045 

9232 
9/84 
9/36 
9088 
9040 

9227 
9/79 
9131 
9082 
9034 

IS'9223 
16-9174 
17-9126 
18-9077 
19-9028 

/  5335 
/  "6294 
/  '7252 
/•82// 
C9/69 

5382 
6343 
7304 
8266 
9227 

5428 
6392 
7356 
832  / 
9285 

5474 
644  / 
7409 
8376 
9343 

552/ 
6491 
7451 
843  / 
940  / 

5567 
6540 
75/3 
8486 
9459 

5660 
6638 
76/7 
8596 

9574 

5706 
6688 
7669 
865  / 
9632 

21 
22 
23 
24 
25 

9033 
8987 
S94/ 
8895 
8849 

9027 
898  / 
8935 
8888 
8842 

902  / 
8975 
8928 
8882 
8835 

90/6 
8969 
8922 
8875 
8828 

90/0  9004 
8962  8956 
89/5  8909 
8868  886  / 
882(  88(4 

8998 
8950 
8902 
8855 
8807 

8992 
8944 
8896 
8848 
8800 

8986 
8938 
8889 
884  / 
8793 

20-8980 
21-8931 
22-8883 
23-8834 
24  '8785 

2"0/28 
2-/086 
2'2045 
2-3003 
2  '3961 

0/88 
(/50 
2111 
3072 
4034 

0249 
/2/3 
2/78 
3/42 
4/06 

03/0 
/277 
2244 
32// 
4179 

037/ 
/34( 
23// 
328  / 

425  / 

0432 
/405 
2377 
3350 
4323 

0492 
(468 
2444 
3420 
4396 

0553 
(532 
25(( 
3489 
4468 

06/4 
/596 
2577 
3559 
4540 

0675 
(659 
2644 
3628 
46/3 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 

27 
28 
29 

30 

8803 
8757 
8711 

8665 
86/9 

8796 
8749 
8703 
8657 
86/0 

8788 
8742 
8695 
8649 
8602 

878  / 

8734 
8687 
864  / 
8594 

8774 
8727 
8680 
8632 
8585 

8766 
87/9 
8672 
8624 
8577 

8759 
87// 
8664 
86/6 
8568 

8752 
8704 
8656 
8608 
8560 

8744 

8696 
8648 
8599 
855  / 

25-8737 

26-8688 
27-8640 
28-8591 
29-8543 

2'4920 
2-5878 
2-6837 

2-7795 
2'8754 

4995 
5957 
69/8 
7879 
884  / 

5070 
6035 
6999 
7963 
8927 

5/46 
6//3 
7080 
8047 
90/4 

522  ( 
6/9/ 
7/6/ 
8/3/ 
9/0/ 

5296 

6269 
7242 
82(5 
9/88 

5372 
6347 
7323 
8299 
9275 

5447 
6426 
7404 
8383 
9362 

5522 

6504 
7485 
8467 
9449 

5597 
6582 
7566 
855  / 
9535 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

8573 
8527 
848  / 
8435 
8389 

8564 
85/8 
8472 
8425 

8379 

8555 
8509 
8462 
84/6 
8369 

8547 
8500 
8453 
8406 
8359 

8538 
849  ( 
8444 
8397 
8349 

8529 
8482 
8434 
8387 
8339 

8520 
8473 
8425 
8377 
8330 
"8282~ 
8234 
8/86 
8/39 
809  / 

85/2 
8464 
84/6 
8368 
8320 

8503 
8455 
8406 
8358 
83/0 
826  / 
82/3 
8/65 
S//6 
8068 

30  '8494 
31-8445 
32-8397 
33'8348 
34-8300 
35-S25/ 
36  8203 
37-8154 
38-8/05 
39'8057 

2-97/2 
3-067/ 
3'/629 
3-2588 
3-3546 

9802 
0763 
(725 
2686 
3647 

9892 
0856 
/820 
2784 
3749 

998  / 
0949 
(9/6 
2883 
3850 

#07  / 
/04/ 
201  / 
29S/ 
395/ 

0/61 
//34 
2/07 
3080 

4053 

025  / 
(227 
2202 
3/78 

4/54 

0340 
(3/9 
2298 
3277 

4255 

0430 
(4(2 
2393 
3375 
4357 

0520 
/504 
2489 
3473 
4458 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

8343 
8297 
825  / 
8205 
8/58 

8333 

8286 
8240 
8/94 

8/47 

8323 
8276 
8229 
8/83 
8/36 

83/2 
8266 
82/9 
8/72 
8/25 

8302 
8255 
8208 
8/6/ 

S//4 

8292 
8245 
8/97 
8/50 
8/02 

8272 
8224 
8/76 
8)28 

8080 

3  '4504 
3-5463 
3'642( 

3-7380 
3'8338 

4609 
5570 
653  / 

7493 
8454 

47/3 

5677 
664/ 
7606 
8570 

48(7 
5784 
675  / 
77/9 
8686 

492  / 
589/ 
686/ 
7832 
8802 

5026 
5999 
697/ 
7944 
89/7 

5/30 
6/06 
7082 
8057 
9033 

5234 
62/3 
7/92 
8/70 
9/49 

5338 
6320 
7302 
8283 
9265 

5443 
6427 
74/2 
8396 
938  / 

4t 
42 
43 
44 
45 

8112 
8066 
8020 
7974 
7928 

8/0/ 
8055 
8008 
7962 
79/6 

8090 
8043 
7996 
7950 
7903 

8078 
803  / 
7984 
7937 
7890 

8066 
80/9 
7972 
7925 
7878 

8055 
8007 
7960 
79/3 
7865 

8043 
7996 
7948 
7900 
7852 

8032 
7984 
7936 
7888 
7840 

8020 
7972 
7923 
7875 
7827 

40'8008 
4/7960 
4279M 
43-7862 
4478/4 

3-9297 
4-0255 
4'/2/4 
4-2/72 
4'3/3/ 

94/5 
0377 
/338 
2300 
326  / 

9534 
0498 
(463 
2427 
339  / 

9653 
0620 
/587 
2554 
352) 

9772 
0742 
(7/2 
2682 
3652 

9890 
0863 
/836 
2809 
3782 

#009 
0985 
1961 
2936 
39(2 

0/28 
//06 
2085 
3064 
4043 

0246 
(228 
22(0 
3(9( 
4(73 

0365 
/350 
2334 
33/9 

4303 

41 
42 

43 
44 

45 

46 
47 
48 
49 
50 

7882 
7836 
7790 
7744 
7698 

7869 
7823 
7777 
7730 

7684 

7857 
78/0 
7763 
7717 

7670 

7844 
7797 

7750 
7703 
7656 

783  / 
7783 
7736 
7669 
7642 

7818 

7770 
7723 
7675 

7628 

7805 
7757 
7709 
766/ 
76/4 

7792 

7744 
7696 
7648 
7600 

7778 
7730 
7682 
7634 
7585 

457765 
4677/7 
477668 
48-7620 
49-7571 

4'4089 
4-5048 
4  6006 
4  '6964 
4  '7923 

4222 
5/84 
6/45 
7/06 
8068 

4355 
5320 
6284 
7248 
82/2 

4489 
5456 
6423 
7390 
8357 

4622 
5592 
6562 
7532 
8502 

4755 
5728 
670/ 
7674 
8647 

4888 

5864 
6840 
7816 
879  / 

502  ( 
6000 
6979 
7957 
8936 

5(54 
6/36 
7//S 
8099 
908  / 

5288 
6272 
7257 
824/ 
9226 

46 
47 
48 
49 
50 

51 
52 
53 

54 
55 

7652 
7606 
7560 
75/4 
7468 

7638 
7592 
7545 
7499 
7453 

7624 
7577 
7530 
7484 
7437 

7609 
7562 
75/5 
7469 
7422 

7595 
7548 
750  / 
7453 
7406 

7580 
7533 
7486 
7438 
739  / 

7566 
75/8 
7471 
7423 
7375 

755  / 
7503 
7455 
7407 
7359 

7537 
7489 
7440 
7392 
7344 

507522 
51-7474 
52-7425 
537377 
54-7328 

4'888/ 
4-9840 
5  '0798 
5'/757 
5-27/5 

9029 
9990 
0952 
/9/3 

2874 

9/77 
#/4/ 
//05 
2069 
3034 

9324 
029  / 
(259 
2226 
3/93 

9472 
0442 
(4/2 
2382 
3352 

9620 
0593 
(566 
2538 
35/( 

9767 
0743 
/7/9 
2695 

367/ 

99(5 
0894 
(872 
2851 
3830 

#063 
/044 
2026 
3007 
3989 

02/0 
((95 

2/79 
3/64 
4/48 

51 
52 
53 

54 
55 

56 

57 
58 
59 
60 

7422 
7376 
7330 
7284 
7238 

7406 
7360 
73/4 
7267 
722  / 

739  / 
7344 
7297 
725  / 

7204 

7375 
7328 
728  / 
7234 

7/87 

7359 
73/2 
7265 
72/8 
7/70 

7343 
7296 
7248 
720  / 
7/53 

7327 
7280 
7232 
7/84 
7/36 

73// 
7263 
72/5 
7/67 
7//9 

7295 
7247 
7/99 
7/5( 
7/02 

55-7279 
56  723  / 
57-7/82 
58-7/34 
59-7085 

5'3674 
5'4632 
5'559( 
5  '6549 
5-7507 

3836 
4797 
5758 
6720 
768/ 

3998 
4962 
5926 
689/ 
7855 

4/60 
5/27 

6094 
7061 
8029 

4322 
5292 
6262 
7232 
8202 

4484 
5457 
6430 
7403 
8376 

4646 
5622 
6598 
7574 
8550 

4809 
5787 
6766 
7745 
8723 

497  / 
5952 
6934 
79/6 

8897 

5/33 
6//7 
7(02 
8086 
907  / 

56 
57 
58 
59 

60 

61 
62 
63 
64 
65 

7/92 
7/46 
7/00 
7054 
7008 

7/75 
7/28 
7082 
7036 
6989 

7/58 
7111 
7064 
70/8 
6977 

7/40 
7094 
7047 
7000 
6953 

7/23 
7076 
7029 
6982 
6935 

7/06 
7059 
70// 
6964 
69/6 

7089 
704/ 
6993 
6946 
6898 

707/ 
7023 
6975 
6927 
6879 

7054 
7006 
6957 
6909 
686/ 

60-7037 
6  /  "6988 
62-6939 
63  '689  / 
64-6842 

5'8466 
5-9424 
6-0383 
6'/34( 
6-2300 

8643 
9604 
0565 
(527 
2488 

88/9 
9783 
0748 
(7/2 
2676 

8996 
9963 
0930 
(897 
2864 

9/72 
#/42 
1112 
2082 
3053 

9349 
0322 
(295 
2268 
324  / 

9526 
050  / 
(477 
2453 
3429 

9702 
068  ( 
(660 
2638 
36(7 

9879 
0860 
/842 
2824 
3805 

#055 
>040 
2024 
3009 
3993 

55 

62 
63 
64 
65 

66 
67 
68 
69 
70 

6961 
69/5 
6869 
6823 

6777 

6943 
6897 
6850 
6804 
6758 

6925 
6878 
683  / 
6785 
6738 

6906 
6859 
68/2 
6765 
67/9 

6887 
6840 
6793 
6746 
6699 

6869 
6821 

6774 
6726 
6679 

6850 
6802 
6755 
6707 
6659 

683  / 
6783 
6735 
6687 
6639 

68/3 
6764 
67/6 
6668 
66/9 

65-6794 

66-6745 
67-6696 
68'6648 
69  6599 

6-3258 
6-42/7 
6-5/75 
6-6/34 
6-7092 

3449 
4411 
5372 
6333 
7295 

3640 
4605 
5569 
6533 

7497 

3832 

4799 
5766 
6733 
7700 

4023 
4993 
5963 
6933 
7903 

42/4 
5187 
6/60 
7132 

8/05 

4405 
538  / 
6356 
7332 
8308 

4596 
5575 
6553 
7532 
85  // 

4787 
5768 
6750 
7732 
87/3 

4978 
5962 
6947 
7931 
89/6 

66 
67 
69 
69 
70 

71 
72 
73 
74 
75 

673  / 
6685 
6639 
6593 
6547 

67// 
6665 
66/9 
6573 
6526 

6692 
6645 
6598 
6552 
6505 

6672 
6625 
6578 
653  / 
6484 

6652 
6604 
6557 
65/0 
6463 

6632 
6584 
6537 
6489 
6442 

661  / 
6564 
65/6 
6468 
6421 

659  / 
6543 
6495 

6447 
6399 

657  ( 
6523 

6474 
6426 
6378 

70  '655  / 
7T6502 
72-6454 
73-6405 
74-6356 

6'805/ 
6'9009 
6-9967 
7-0926 
7-/8S4 

8256 
92/7 
#/79 
/  /40 
2/0/ 

8462 
9426 
0390 
/354 
23/9 

8667 
9634 
0602 
(569 
2536 

8873 
9843 
08/3 
/783 
2753 

9078 
#05) 
1024 
(997 
2970 

9284 
0260 
/236 
22/( 
3/87 

9489 
0468 
(447 
2426 

3404 

9695 
0677 
(658 
2640 
362  / 

9900 
0885 
(870 
2854 

3839 

71 
72 
73 

74 
75 

76 

77 
78 
79 
80 

650  ( 
6455 
6409 
6363 
63/7 

6480 
6434 
6387 
634  / 
6295 

6459 
6412 
6365 
63/9 
6272 

6437 
6390 
6344 
6297 
6250 

64(6 
6369 
6322 
6274 
6227 

6394 
6347 
6299 
6252 
6205 

6373 
6325 
6277 
6230 
6/82 

635/ 
6303 
6255 
6207 
6/59 

6330 
628  / 
6233 
6/85 
6/36 

75-6308 
76-6259 
77-6211 
78-6(62 
79'6(/4 

7  '2843 
7'380/ 

7'4760 
7'57/S 
7-6677 

3063 

4024 
4986 
5947 
6908 

3283 
4247 
52/1 
6/76 
7/40 

3503 
4470 
5437 
6404 
7372 

3723 
4693 
5663 
6633 
7603 

3943 
49(6 
5889 
6862 
7835 

4/63 

5/39 
6M5 
7090 
8066 

4383 
5362 
6340 
73/9 
8298 

4603 
5585 
6566 
7548 

8530 

4823 
5808 
6792 
7777 
876  / 

76 
77 
78 
79 
80 

81 
82 
83 

84 
85 
86 
87 
88 
89 
90 

627  / 
6225 
6/79 
6/33 
6087 

6248 
6202 
6/56 
6/09 
6063 

6226 
6/79 
6/32 
6086 
6039 

6203 
6(56 
6/09 
6062 
60/5 

6/80 
6/33 
6086 
6039 
599  / 

6/57 
6110 
6062 
60/5 
5967 

6/34 
6086 
6039 
599  / 
5943 

6111 
6063 
60/5 
5967 
59/9 

6088 
6040 
5992 
5943 

5895 

SO'6065 
8/-60/6 
82-5968 
83-5919 
84-5871 
85-5822 
86-5773 
87  '5725 
SS'5676 
89-5628 

7  '7635 
7-8594 
7-9552 
8'05(0 
S-/469 

7870 
883  / 
9792 
0754 
(7(5 

8/04 
9068 
#033 
0997 
I96( 

8339 
9306 
0273 
/240 
2207 

8573 
9543 
05/3 
/483 
2453 

8808 
978  ( 
0754 
(726 
2699 

9042 
#0/8 
0994 
/970 
2945 

9277 
0255 
(234 
22/3 
3)92 

95/1 

0493 
/474 
2456 
3438 

9746 
0730 
(7/5 
2699 
3684 

i 
82 
83 

84 
85 

6041 

5995 
5949 
5903 

5857 

60/7 
5970 
5924 
5878 
583  / 

5993 
5946 
5899 
5853 

5806 

5968 
5922 
5875 
5828 
578  ( 

5944 
5897 
5850 
5803 
5756 

5920 
5872 
5825 
5778 
5730 

5896 
5848 
5800 
5752 
5705 

587/ 
5823 
5775 
5727 
5679 

5847 
5798 
5750 
5702 
5654 

8-2427 
8-3386 
S'4344 
8'5303 
8'626/ 

2676 
3638 
4599 
5560 
6522 

2925 
3890 
4854 
58/8 
6782 

3/74 

4/42 
5/09 
6076 
7043 

3423 
4393 
5363 
6333 
7304 

3672 

4645 
56/8 
659  / 
7564 

392  / 

4897 
5873 
6849 
7825 

4/70 
5/49 
6/28 

7)06 
8085 

44/9 
5401 
6382 

7364 
8346 

4668 
5653 
6637 
7622 
8606 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

84 

58/1 
5765 
57/8 
5672 
5626 

5785 
5739 
5693 
5646 
5600 

5760 
57/3 
5666 
5620 
5573 

5734 
5687 
5640 
5593 
5547 

5708 
566  / 
56/4 
5567 
5520 

5683 
5635 
5588 
5540 
5493 

5657 
5609 
556) 
55/4 
5466 

563  / 
5583 
5535 
5487 
5439 

5605 
5557 
5509 
5460 
54(2 

90"5579 
91-5531 
92  -5482 
93-5433 
94-5385 

8-7220 
S'8/78 
8-9/37 
9-0095 

9-/054 

7483 
8444 
9406 
0367 
(329 

7747 
87/( 
9675 
0639 
(604 

80/0 
8977 
9944 
09/2 
(879 

8274 
9244 
#2/4 
f/84 
2/54 

8537 
95/0 
0483 
(456 
2429 

8800 
9776 
0752 
/728 
2704 

9064 
#043 
)02I 
2000 
2979 

9327 
0309 
(29/ 
2272 
3254 

959  / 
0575 
(560 
2544 
3529 

91 
92 
93 
94 
95 

5580 
5534 
5488 
5442 
5396 

5554 
5507 
546  / 
54/5 

5368 

5527 
5480 
5433 
5387 
5340 

5500 

5453 
5406 
5359 
53/2 

5473 
5425 
5378 
533  / 

5284 

5445 
5398 
535  ( 

5303 

5256 

54/8 
537  / 
5323 
5275 
5227 

539  1 
5343 
5295 
5247 
5/99 

5364 
53/5 
5267 
52/9 
5/7( 

95-5336 
96-5288 
97-5239 
98-5/90 
99-5/42 

9-20/2 
9-2970 
9-3929 
9-4887 
9-5846 

2290 
325  / 
42/3 
5/74 
6/35 

2568 
3532 
4496( 
546/ 
6425 

2846 
38/3 
4780 
5747 
67/4 

3/24 

4094 
5064 
6034 
7004 

3402 
4375 
5348 
6320 

7293 

3680 
4655 
563  / 
6607 
7583 

3958 
4936 
59)5 
6894 
7872 

4235 
52/7 
6/99 
7/80 
8/62 

45/3 
5498 
6482 
7467 
845  / 

96 
97 
98 
99 
100 

30' 

29' 

H" 

•21' 

2@ 

25'  |  24' 

23' 

•2-2' 

IF 

3d' 

29' 

2H' 

27' 

261 

25' 

24' 

23' 

22' 

21' 

SINE. 

'  COSINE.            84° 

TRAVERSE  TABLES. 


5°            COSINE. 

SINE. 

5° 
/ 

2 
3 
4 
5 
6 
7 
8 
9 
(0 

/ 

2 
3 
4 
5 

40'  \  41'  \  4-2'  \  43' 

44'   45'  40'  |  47  ' 

48' 

49' 

40'  |  41'   4-2'  |  43'  |  44'  |  45'  |  46'   47' 

48'  |  49' 

995  / 
9902 
9853 
9805 
9756 

995  / 
9902 
9853 
9803 
9754 

995  / 
990/ 
9852 
9802 
9753 

9950 
990  / 
985/ 
980  / 
975/ 

9950 
9900 
9850 
9800 
9750 

9950 
9899 
9849 
9799 
9748 

9949 
9899 
9848 
9798 
9747 

9949 
9898 
9847 
9794 
9746 

9949 
9898 
9846 
9795 
9744 

•9949 
/  '9897 
2-9846 
3  '9794 
4-9743 

•0987 
'/975 
'2962 
•3950 
•4937 

0990 
/98/ 
297/ 
396/ 
4952 
5942 
6932 
7922 
89/3 
9903 

0993 
(986 
2980 
3973 
4966 

0996 
/992 
2988 
3984 
4980 

0999 
(998 
2997 
3996 
4995 

(002 
2004 
3006 
4008 
5009 

(005 
20(0 
30/4 
40/9 
5024 

;oos 

20(5 
3023 
403  ( 
5038 

101  1 
2021 
3032 
4042 
5053 

(0/3 
2027 
3040 
4054 
5067 

6 
7 
8 
9 
10 

9707 
9658 
9609 
9560 
95/( 

9705 
9656 
9607 
9558 
9508 

9703 
9654 
9604 
9555 
9506 

9702 
9652 
9602 
9552 
9503 

9700. 
9650 
9600 
9550 
9500 

9698 
9648 
9597 
9547 
9497 

9696 
9646 
9595 
9545 
9494 

9695 
9644 
9593 
9542 
949) 

9693 
9642 
9590 
9539 
9488 

5'969/ 
6'9640 
7-9588 
S'9537 
9-9485 

•5924 
•69/2 
'7899 
•8887 
'9874 

5959 
6952 
7946 
8939 
9932 

5977 
6973 
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537/ 
5321 
5270 
5220 

5395 
5344 
5294 
5243 
5/92 

5368 
53/7 
5266 
52/5 
5/65 

534  / 
5290 
5239 
5/88 
5/37 

90-53/5 
9  T  5263 
92-52/2 
93-5/60 
94-5/09 

8  '9854 
9'0842 
9'/829 
9'28/6 
P'3804 

#//8 
1108 
2098 
3088 
4079 

038  ( 
(374 
2367 
336  ( 

4354 

0644 
/640 
2637 
3633 
4629 

0908 
(907 
2906 
3905 
4904 

1  171 
2173 
3/75 
4/77 
5/79 

(435 
2439 
3444 
4449 
5454 

/698 
2706 
37/3 
472  / 
5729 

/96/ 
2972 
3982 
4993 
6003 

2225 
3238 
4252 
5265 
6278 

91 
92 
93 
94 
95 

96 
97 
98 
99 

(00 

84 

528  / 
5232 
5/83 
5/34 

5084 

5253 
5204 
5/54 
5/05 
5056 

5226 
5/76 
5/26 
5076 
5027 

5/98 
5/48 
5098 
5048 
4998 

5/70 
5//9 
5069 
50/9 
4969 

5/42 
509  / 
504  / 

4990 
4939 

5//4 
5063 
50/2 
4961 

49/0 

5085 
5034 
4983 
4932 
488  / 

95-5057 
96-5006 
97-4954 
98-4903 
99  '485  / 

9'479( 
9-5779 
9-6766 
97753 
9'874( 

5069 
6059 
7050 
8040 
9030 

5347 
6340 
7333 
8327 
9320 

5625 
662  / 
76/7 
86/3 
9609 

5903 
6902 
790  ( 
8900 
9899 

6/S/ 
7/82 
8/84 
9/86 
#(88 

6458 
7463 
8468 
9473 
0478 

6736 

7744 
8752 
9759 
0767 

70(4 
8025 
9035 
#046 
(056 

7292 
8305 
93)9 
0332 
(346 

96 

97 
98 
99 
(00 

20'  1  19'  |  18' 

17' 

16' 

15' 

14' 

13' 

12' 

11' 

20'    19'  |  ]«' 

17' 

16' 

15' 

14'  |  13' 

12' 

11' 

SINE. 

COSINE.            84° 

TRAVERSE  TABLES. 


5*            COSINE. 

SINE. 

5" 

/ 

2 
3 
4 
5 

i 

2 
3 
4 
5 

50' 

51' 

52' 

.-::' 

54'   55' 

50'  r>7' 

58'    59' 

50' 

51'   52'  |  53' 

54'   55' 

:.t;' 

57' 

58' 

Sir 

9948 
9896 
9845 
9793 
974; 

9948 
9896 
9844 
9792 
9740 

9948 
9895 
9843 
979/ 
9738 

9947 
9895 
9842 
9789 
9737 

9947 
9894 
984  / 
9788 
9735 

9947 
9893 
9840 
9787 
9734 

9946 
9893 
9839 
9786 
9732 

9946 
9892 
9838 
9785 
973  / 

9946 
9892 
9837 
9783 
9729 

'9946 
1-9891 
2'9837 
3  '9782 
4  '9728 

•/0/6 
•2033 
•3049 
•4065 
'5082 

/0/9 
2038 
3058 
4077 
5096 

(022 
2044 
3066 
4089 
Sill 

(025 
2050 
3075 
4(00 
5/25 

(028 
2056 
3084 
4/J2 
5/40 

/03/ 
2062 
3092 
4/23 
5/54 

(034 
2067 
3/0/ 
4/35 
5/69 

(037 
2073 
3//0 
4/46 
5/83 

(039 
2079 
3//8 
4/58 
5/97 

(042 
2085 
3/27 
4/70 
52)2 

6 
7 
8 
9 
It 

9689 
9638 
9586 
9534 

9482 

9688 
9635 
9583 
953  / 

9479 

9686 
9633 
958  / 
9529 

9476 

9684 
963  ( 

9579 
9526 
9473 

9682 
9629 
9576 
9523 

9470 

9680 
9627 
9574 
952  / 

9467 

9679 
9625 
957/ 
95/8 

9464 

9677 
9623 
9569 
95/5 
946/ 

9675 
962  / 
9567 
95/2 

9458 

5  "9673 
6-96/9 
7-9564 
8  '95  /  0 
9-9455 

'6098 
7(/4 
•8/3/ 
•9(47 
C0(64 

6//5 
7/35 
8/54 
9/73 

0/92 

6(33 
7/55 
8/77 
9/99 
0221 

6/50 
7/75 
8200 
9225 
0250 

6/68 
7/95 
8223 
925  / 

0279 

6/85 
72(6 
8247 
9277 

0308 

6202 
7236 
8270 
9303 
0337 

6220 
7256 
8293 
9329 

0366 

6237 
7276 
83/6 
9355 

0395 

6254 
7297 
8339 
9382 
0424 

6 
7 
8 
9 

10 

II 
12 
13 

M 

/5 

9430 
9379 
9327 
9275 
9223 

9427 
9375 
9323 
927  / 
92/9 

9424 
9372 
93/9 
9267 
92/4 

942  / 
9368 
93/5 
9263 
92/0 

94/7 
9364 
93// 
9258 
9205 

94/4 
936/ 
9307 
9254 
9201 

94// 
9357 
9304 
9250 
9/96 

9407 
9354 
9300 
9246 
9/92 

9404 
9350 
9296 
9242 
9/87 

/0'940/ 
/  /  '9346 
12-9292 
I3'9237 
(4'9/83 

C((80 
C2/96 
/'32/3 
/  '4229 
C5245 

1212 
2231 
3250 
4269 
5289 

(244 
2266 
3288 
43/0 
5332 

/275 
2300 
3325 
4350 
5375 

/307 
2335 
3363 
439  / 
54/9 

(339 
2370 
340  ( 
443  / 
5462 

(37/ 
2405 
3438 
4472 
5506 

/403 
2439 
3476 
45/2 
5549 

(434 
2474 

35/3 

4553 
5592 

1466 
2509 
355  / 
4593 
5636 

II 
12 
13 
14 
15 
16 
17 
18 
19 
20 

16 

17 
18 
19 
20 

9/7/ 
9/20 
9068 
90/6 

8964 

9/67 
9//5 
9063 
90/0 

8958 

9/62 
9//0 
9057 
9005 

SP53 

9157 
9(05 
9052 
8999 

8947 

9152 
9099 
9047 
8994 
894  / 

9/48 
9094 
904  / 
8988 
8935 

9/43 
9089 
9036 
8982 
8929 

9/38 
9084 
9030 
8976 

8923 

9(33 
9079 
9025 
897  ( 
89/7 

15-9128 
16-9074 
17-9019 
1  8  '8965 
/9'89/0 

(  '6262 
(  7278 
(  '8294 
C93(( 

2-0327 

6308 

7327 
8346 
9366 
0385 

6354 
7376 
8398 
942  / 

0443 

640  / 

7426 
845  / 
9476 
050) 

6447 
7475 
8503 
953  / 
0559 

6493 
7524 
8555 
9586 

06(6 

6539 
7573 
8607 
964  / 
0674 

6586 
7622 
8659 
9695 
0732 

6632 
767/ 
87// 

9750 
0790 

6678 
7721 
8763 
9(05 

0848 

21 
22 
23 
24 
25 

89/3 
886  / 
8809 
8757 
8705 

S906 
8854 
8802 
8750 
8698 

8900 
8848 
8795 
8743 
8691 

8894 
884  ( 
8789 
8736 
8683 

8888 
8835 
8782 
8729 
8676 

SSSJ 
6828 
8775 
872  ( 
8668 

8875 
882  / 
8768 
87/4 
866  / 

8869 
88/5 
876  / 
8707 
8653 

8862 
8808 
8754 
8700 
8646 

20  8856 
21-8802 
22  '8747 
23-8693 
24-8638 

2"(343 
2-2360 
2-3376 
2-4392 
2'5409 

(404 
2423 
3443 
4462 
548  ( 

/465 
2487 
3509 
453  / 
5553 

/526 
255  / 
3576 
460  / 
5626 

(586 
26(4 
3642 
4670 
5693 

(647 
2678 
3709 
4740 
5770 

(70S 
2742 
3775 
4809 
5843 

/769 
2805 
3842 
4879 
59/5 

/S29 
2869 
3908 
4948 
5987 

/890 
2933 
3975 
50/7 
6060 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

8654 
8602 
8550 
8498 
8447 

8646 
8594 
8542 
8490 
8438 

8638 
8586 
8534 
848  / 

8429 

863  / 

8578 
8525 
8472 
8420 

8623 
8570 
85/7 

8464 
84  // 

86/5 
8562 
8508 
8455 
8402 

8607 

8554 
8500 
8446 
8393 

8599 
8545 
8492 
8438 
8384 

859  / 
8537 
8483. 
8429 
8375 

25-8584 
26-8529 
27-8475 
28-8420 
29-8366 

2-6425 
2744( 
2  '8458 
2-9474 
3'049( 

6500 
7520 
8539 
9558 
0577 

6576 
7598 
8620 
9642 
0664 

665  / 

7676 
870/ 
9726 
075  / 

6726 
7754 
8782 
98/0 
0838 

680  ( 
7832 
8863 
9894 
0925 

6877 
79/0 
8944 
9978 

ion 

6952 
7988 
9025 
#062 
(098 

7027 
8066 
9/06 
0/45 
//S5 

7/02 
8/45 
9/87 
0229 
(272 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

8395 
8343 
8291 
8239 
8/88 

8386 
8333 
828  / 
8229 
8/77 

8376 
8324 
8272 
82/9 
8(67 

8367 
8314 
8262 
8209 
8/56 

8358 
8305 
8252 
8/99 
8146 

8349 
8295 
8242 
8/89 
8/36 

8339 
8286 
8232 
8/79 
8/25 

8330 
8276 
8222 
8/68 
8/(4 

832  / 
8266 
82/2 
8/58 
8/04 

30  '83/1 
31-8257 
32-8202 
33-8/48 
34-8093 

3-1507 
3-2523 
3-3540 
3-4556 

3-5572 

(597 
26/6 
3635 
4654 
5674 

/686 
2708 
373  / 
4753 
5775 

(776 
280/ 
3826 
485  / 
5876 

(866 
2894 
3922 

4949 
5977 

(955 
2986 
40/7 
5049 
6079 

2045 
3079 
4112 
5146 
6180 

2/35 
3/7( 
4208 
5245 
628  ( 

2224 
3264 
4303 
5343 
6382 

23/4 
3357 
4399 
544) 
6484 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 
40 

8/36 
8084 
8032 
7980 
7929 

8/25 
8073 
802  ( 
7969 
79/7 

8//5 
8062 
80/0 
7957 
7905 

8104 
805  / 
7998 
7946 
7893 

8093 
8040 
7987 
7934 
788/ 

8082 

8029 
7976 
7922 
7869 

8071 
8018 
7964 
79// 
7857 

806  / 
8007 
7953 
7899 
7845 

8050 
7996 
794  / 
7887 
7833 

35-8039 
36-7984 
377930 
387875 
39'782I 

3  '6589 
37605 
3'862/ 
3  '9638 
4-0654 

6693 
77/2 
873  / 

975  ( 
0770 

6797 
78/9 
884  / 
9863 
0886 

690  / 
7926 
895  / 
9976 
1001 

7005 
8033 
906( 
#089 
1117 

7/09 
8/40 
9/7/ 
0202 
/233 

72/4 
8247 
928  / 
03/5 

(348 

73/8 
8354 
939  / 
0428 
/464 

7422 
846  / 
950) 
0540 
/580 

7526 
8569 
96// 
0653 
(696 

4f 
42 
43 
44 
45 
46 
47 
48 
49 
50 

7877 
7825 
7773 
7722 
7670 

7865 
78/3 
776  / 
7709 
7656 

7853 
7800 
7748 
7696 
7643 

7840 
7788 
7735 
7682 
7630 

7828 
7775 
7722 
7669 
76/6 

78/6 
7763 
7709 
7656 
7603 

7804 
7750 
7696 
7643 
7589 

779  / 
7737 
7683 
7630 
7576 

7779 
7725 
7670 
76/6 
7562 

407766 
41-7712 
42-7657 
43-7603 
44-7549 

4"(670 
4'2687 
4-3703 
4-47/9 
4-5736 

(789 
2808 
3828 
4847 
5866 

(90S 
2930 
3952 
4974 
5996 

2026 
3051 
4076 
5101 
6126 

2145 
3/73 
420  / 
5229 
6257 

2264 
3294 
4325 
5356 
6387 

2382 
34/6 
4450 
5483 
65/7 

250  / 
3537 
4574 
56// 
6647 

26/9 
3659 
4698 
5738 
6777 

2738 
3780 
4823 
5865 
6908 

41 
42 
43 
44 
45 

76/8 
7566 
75/4 
7463 
741  / 

7604 
7552 
7500 
7448 
7396 

7,591 
7538 
7486 
7434 
738  / 

7577 
7524 
7472 
74/9 
7366 

7563 
75/0 
7457 
7404 
735  / 

7550 
749IT 
7443 
7390 
7336 

7536 
7482 
7429 
7375 
732  / 

7522 

7468 
74/4 
7360 
7306 

7508 
7454 
7400 
7345 
729  / 

45-7494 
46V440 
47-7385 
48  733  / 

49-7276 

4-6752 
47768 
4-8785 
4'980/ 
5'08/S 

6885 
7905 
8924 
9943 
0962 

70/8 
8040 
9063 
#085 
//07 

7151 
8/77 
9202 
0227 
(252 

7285 
83/2 
9340 
0368 
(396 

74/8 
8448 
9479 
0510 
(541 

755  ( 
8584 
96/8 
0652 
/686 

7684 
8720 
9757 
0794 
/830 

78/7 

8856 
9896 
0935 
(975 

7950 
8992 
#035 
(077 
2/20 

46 
47 
48 
,49 
50 

51 
52 
53 
54 
55 

7359 
7307 
7256 
7204 
7/52 

7344 
7292 
7240 
7/88 
7/36 

7329 
7277 
7224 
7/72 
7(/9 

73/4 
726  / 
7208 
7(56 
7(03 

7298 
7245 
7/92 
7/40 
7087 

7283 
7230 
7/77 
7/23 
7070 

7268 
72/4 
7161 
7107 
7054 

7252 
7/99 
7(45 
709  ( 
7037 

7237 
7/83 
7/29 
7075 
7020 

50-7222 
5/7/67 
52-7113 
53-7058 
54-7004 

5'/834 
5'2«50 
5-3867 
5'4S83 
5-5899 

(98/ 
300  / 
4020 
5039 
6058 

2/29 
3/51 
4/73 
5/95 
62/8 

2277 
3302 
4327 
5352 

6377 

2424 
3452 
4480 
5508 
6536 

2572 
3603 
4633 
5664 
6695 

27/9 
3753 
4787 
5820 

6854 

2867 
3903 
4940 
5977 
70/3 

30/4 
4054 
5093 
6/33 

7/72 

3/62 
4204 
5247 
6289 
7332 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

7/00 
7048 
6997 
6945 
6893 

7084 
703  / 
6979 
6927 
6875 

7067 
70/5 
6962 
69/0 
6858 

7050 
6998 
6945 
6892 
6840 

7034 
698  / 
6928 
6875 
6822 

70/7 
6964 
6910 
6857 
6804 

7000 
6946 
6893 
6839 

6786 

6983 
6929 
6875 
6821 
6768 

6966 
69/2 
6858 
6804 
6750 

55-6949 

56'6895 
57-6840 
58-6786 
59-673) 

5'69/6 
5  7932 

5'8948 
5-9965 
6'098/ 

7078 
8097 
91/6 
#/35 

//55 

7240 
8262 
9284 
0306 
(328 

7402 
8427 
9452 
0477 
(502 

7564 
8592 
9620 
0648 
/676 

7726 

8757 
9788 
08/8 
(849 

7888 
8922 
9955 
0989 
2023 

8050 
9086 
#/23 
//60 
2/96 

82/2 
925  / 
029  ( 
/330 

2370 

8374 
94/6 
0459 
(50/ 
2544 

«/ 
62 
63 
64 
65 

6S4/ 
6789 
6738 
6686 
6634 

6823 
6771 
67/9 
6667 
66/5 

6805 
6753 
6700 
6648 
6596 

6787 
6734 
6682 
6629 
6576 

6769 
67/6 
6663 
66(0 
6557 

6750 
6697 
6644 
659  / 
6537 

6732 
6679 
6625 
657/ 
65/8 

67/4 
6660 
6606 
6552 
6498 

6695 
664/ 
6587 
6533 
6479 

60-6677 
61.6622 
62-6568 
63-65(3 
64-6459 

6'/997 
6'30/4 
6-4030 
6-5046 
6'6063 

2/74 
3/93 
42/2 
5232 
625  / 

2350 
3373 
4395 
54/7 
6439 

2527 
3552 
4577 
5602 
6627 

2703 
373  / 
4759 
5787 
68/5 

2880 
39(( 
4942 
5972 
7003 

3056 
4090 
5/24 
6/58 
7/9) 

3233 
4270 
5306 
6343 
7379 

3409 
4449 
5488 
6528 
7567 

3586 
4628 
5671 
67/3 
7755 

61 
62 
63 

64 
65 

66 
67 
68 
69 
70 

6582 
653  / 
6479 
6427 
6375 

6563 
65(1 
6459 
6407 
6354 

6543 
649  / 
6439 
6386 
6334 

6524 
647  ( 
64(8 
6366 
63(3 

6504 
645  / 
6398 
6345 
6292 

6484 
643  / 
6378 
6324 
627  / 

6464 
64// 
6357 
6304 
6250 

6444 
639  / 
6337 
6283 
6229 

6424 
6370 
63/6 
6262 
6208 

65'6405 
66'6350 
67-6296 
68  '624  / 
69-6/87 

67079 
6-8096 
6'9//2 
7-0/28 
7'//45 

7270 

8289 
9309 
0328 

/347 

7461 

8483 
9505 
0528 
(550 

7652 
8677 
9702 
0727 
(752 

7843 
887/ 
9899 
0927 
/955 

8034 
9065 
#096 
((27 
2/57 

8225 
9259 
0292 
(326 
2360 

84/6 
9453 
0489 
(526 
2562 

8607 
9646 
0686 
/725 
2765 

8798 
9840 
0883 
(925 
2967 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

6323 
6272 
6220 
6/68 
6//6 

6302 
6250 
6/98 
6146 
6094 

628  / 
6229 
6/77 
6/24 
6072 

6260 
6208 
6(55 
6(02 
6050 

6239 
6/86 
6(33 
6080 
6027 

62/8 
6(64 
6111 
6058 
6005 

6/96 
6143 
6089 
6036 
5982 

6/75 
6/2/ 
6067 
60/3 
5960 

6/54 
6099 
6045 
599  / 
5937 

70-6/32 
71-6078 
72'6023 
73-5969 

74-59/4 

7'2/6/ 
7-3/77 
7-4/94 
7'52/fl 
7  '6226 

2366 
3386 
4405 
5424 
6443 
7463 
8482 
950  / 
0520 
(540 

2572 
3594 
46/6 
5638 
6660 
7682 
8705 
9727 
0749 
(77( 

2777 
3802 
4827 
5852 
6877 
7902 
8927 
9952 
0978 
2003 

2983 
40ff 
5039 
6066 
7094 

3/88 
42/9 
5250 
628  / 
73// 

3394 
4427 
546  / 
6495 
7528 

3599 
4636 
5672 

6709 
7745 

3804 
4844 
5883 
6923 
7962 

40/0 
5052 
6095 
7/37 
8/79 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

6064 
6013 
596  ( 
5909 
5857 

6042 
5990 
5938 
5886 
5834 

6020 
5967 
59/5 

5862 
58/0 

5997 
5944 
5892 
5839 

5786 

5974 
592  ( 
5868 
58(5 
5762 

5951 
5898 
5845 
5792 
5738 

5929 
5875 
582/ 
5768 
57/4 

5906 
5852 
5798 
5744 
5690 

5883 
5829 
5774 
5720 
5666 

75-5860 
76-5805 
77'575/ 
78-5696 
79  "5642 

7-7243 
7-8259 
7-9275 
8  '0292 
8-/308 

8/22 
9/50 
#/78 
(206 
2234 

8342 
9373 
0404 
/435 
2466 

8562 
9596 
0630 
1663 
2697 

8782 
98/9 
0855 
/892 
2928 

9002 
#04( 
(OS/ 
2/20 
3/60 

9222 
0264 
(307 
2349 
339  / 

76 
77 
78 
79 
80 

8/ 
82 
83 
84 
85 

5806 
5754 
5702 
5650 
5598 

5782 
5730 
5677 
5625 
5573 

5758 
5705 
5653 
560  ( 
5548 

5733 
568  ( 
5628 
5575 
5523 

5709 
5656 
5603 
5550 
5497 

5685 
5632 
5579 
5525 
5472 

566/ 
5607 
5554 
5500 
5446 

5636 
5582 
5529 
5475 
542  / 

56/2 
5558 
5503 
5449 
5395 

SO'5587 
8  /  '5533 
82-5478 
83-5424 
84-5369 

8-2324 
S'334/ 
8  '4357 
S'5373 
S'6390 

2559 
3578 
4597 
56/7 

6636 

2793 
38/5 

4837 
5860 

6882 

3028 
4053 
5078 
6/03 

7/28 

3262 
4290 
53/8 
6346 

7374 

3496 
.4527 
5558 
6589 

7620 

373/ 
4764 
5798 
6832 

7866 

3965 
5002 
6038 
7075 

mil 

4/99 
5239 
6278 
73/8 

8357 

4434 
5476 
65/9 
756  / 
8603 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

5547 
5495 
5443 
539  / 
5340 

552  / 
5469 
54/7 
5365 
53/3 

5496 

5443 
539  ( 
5339 
5286 

5470 
54(7 
5365 
53(2 

5259 

5444 
539  ( 
5338 
5285 
5233 

54/9 
5365 
53/2 
5259 
5206 

5393 
5339 
5286 
5232 
5/79 

5367 
53/3 
5259 
5205 
5/5/ 

534  ( 
5287 
5233 
5/78 
5/24 

85-53/5 
86-5261 
87-5206 
SS'5/52 
89'5097 

87406 
S'8423 
S'9439 
9-0455 
9'/472 

7655 
8674 
9694 
07/3 
/732 

7904 
8926 
9948 
0970 
(992 

8/53 
9/78 
#203 
/228 
2?53 

8402 
9429 
0457 
/4S5 
25/3 

8650 
968/ 
07/2 
(743 
2774 

8899 
9933 
0967 
2000 
3034 

9148 
#/85 
/22/ 
2258 
3294 

9397 
0436 
(476 
25/5 
3555 

9646 
0688 
/730 
2773 
38/5 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

5288 
5236 
5184 
5/32 
508  / 

|526/ 
5209 
5/57 
5/05 
5052 

5234 
5(82 
5/29 
5077 
5024 

5207 
5(54 
5/0( 
5049 
4996 

5/80 
5/27 
5074 
5021 
4968 

5/52 
5099 
5046 
4993 
4939 

5/25 
5071 
50/8 
4964 
49(/ 

5098 
5044 
4990 
4936 
4882 

5070 
50/6 
4962 
4908 
4853 

90-5043 
9  /  '4988 
92-4934 
93-4879 
94  '4825 

9'2488 
9-3504 
9'452/ 
9-5537 
9-6553 

275  / 
377/ 
4790 
5809 

6S2S 

30/5 
4037 
5059 
608/ 

7/03 

3278 
4303 
5328 
6353 

7378 

354  / 
4569 
5597 
6625 

7653 

3805 
4835 
5866 
6897 
7928 

4068 
5/02 
6/35 
7/69 
8203 
9236" 
#270 
/304 
2337 
337/ 

433/. 
5368 

6404 
744  / 

8477 

4594 
5634 
6673 
77/3 
8752 

4858 
5900 
6942 
7985 

9027 

91 
92 
93 
94 
95 

96 

97 
98 
99 
100 

84 

5029 
4977 
4925 
4873 

4822 

5000 
4948 
4896 
4844 
4792 

4972 
4920 
4867 
48/5 
4763 

4943 
4891 
4838 
4785 
4733 

49/5 
4862 
4809 
4756 

4703 

4886 
4833 
4779 
4726 
4673 

4857 
4804 
4750 
4696 
4643 

4828 
4774 
4720 
4667 
46/3 

4799 
4745 
469  / 
4637 
4583 

95  '4770 
96'47I6 
97-4661 
98-4607 
99-4552 

97570 
9'8586 
9'9602 
(0-06/9 
/0-/635 

7848 
8867 
9886 
0905 
(925 

8/25 
9/47 
#/70 
//92 
22/4 

8403 
9428 
0453 
/478 
2503 

868/ 
9709 
0737 
(765 
2793 

8959 
9989 
1020 
205  / 
3082 

95/4 
055  / 
(587 
2624 
366  / 

9792 
083  / 
/87/ 
29/0 
3950 

#070 
1112 
2/54 
3/97 
4239 

96 
97 
98 
99 
100 

10' 

•~9' 

8 

V 

<; 

5' 

4' 

•A' 

2' 

1' 

10' 

9' 

8' 

7' 

6' 

5' 

4' 

9 

ff 

r 

o 

SINE. 

COSINE.            84° 

se 


TRAVERSE  TABLES. 


6 

2 

3 
4 
5 
6 
7 
8 
9 

;o 

COSINE. 

SINE. 

6° 

2 
3 
4 
5 
6 
7 
8 
9 
10 

0' 

r 

2' 

3' 

4' 

.V 

6' 

7 

8' 

9' 

0' 

1'    2'    3'   4'  |  5'    6'    7'    8'    !)' 

9945 
9890 
9836 
978  / 
9726 

9945 
9890 
9835 
9780 
9725 

9945 
9889 
9834 
9778 
9723 

9944 
9889 
9833 
9777 
9722 

9944 
9888 
9832 
9776 
9720 

9944 
9887 
983  / 
9775 
97/8 
9662 
9606 
9550 
9493 
9437 

9943 
9887 
9830 
9774 
9>;7 

9943 
9886 
9829 
9772 
97/5 

9943 
9886 
9828 
977  / 
97/4 

'9942 
)  '9885 
2  '9827 
3-9770 
4-97/2 

'/045 
•209  / 
•3/36 
•4/S/ 
•5226 

/048 
2096 
3/45 
4/93 
524/ 

1051 
2102 
3/53 
4204 
5255 

(054 
2(08 
3/62 
42/6 
5270 

(057 
2//4 
3/7/ 
4227 
5284 

(060 
2//9 
3/79 
4239 
5299 

(063 
2/25 
3/88 
425  / 
53/3 

(066 
2/3/ 
3)97 
4262 
5328 

(068 
2/37 
3205 
4274 
5342 

(07J 
2/43 
32/4 
4285 
5357 

967/ 
96/7 
9562 
9507 
9452 

9669 
96;4 
9559 
9504 
9449 

9668 
96/2 
9557 
950  / 

9446 

9666 

96;o 

9554 
9499 
9443 

9664 
9608 
9552 
9496 
9440 

9660 
9604 
9547 
9490 
9434 

9658 
950/ 
9545 
9488 
943; 

9657 
9599 
9542 
9485 
9428 

5'S655 
6  '9597 
7-9540 
8  '9482 
9  '9424 

'6272 
73/7 
•8362 
•9408 
/  '0453 

6289 
7337 
8385 
9434 
0482 

6306 
7357 
8409 
9460 
05// 

6324 
7378 
8432 
9486 
0540 

634  / 
7398 
8455 
95/2 
0569 

6358 
74/8 
8478 
9538 
0597 

6376 

7438 
850  / 
9564 
0626 

6393 

7459 
8524 
9590 
0655 

64// 
7479 
8547 
96/6 
0684 

6428 
7499 
857/ 
9642 
07/3 

12 
13 
14 
15 

9397 
9343 
9288 
9233 
9/78 

9394 
9339 
9284 
9229 
9(74 

939; 
9335 
9280 
9225 
9;69 

9387 
9332 
9276 
9220 
9/65 

9384 
9328 
9272 
92/6 
9/60 

938) 
9324 
9268 
92/2 
9/55 

9377 
932  ( 
9264 
9207 
9/51 

9374 
93;7 
9260 
9203 
9(46 

9370 
93/3 
9256 
9/99 
9/4f 

/  0-9367 
)  )  '9309 
12-9252 
13-9194 
14-9137 

C/498 
/  '2543 
/  '3589 
/  "4634 
/  '5679 

/530 
2578 
3626 
4674 
5723 

(562 
26/3 
3664 
47/5 
5766 

/594 
2648 
3702 
4755 
5809 

(625 
2682 
3739 
4796 
5853 

(657 
27/7 
3777 
4836 
5896 

(689 
2752 
38/4 
4877 
5940 

)72( 
2786 
3852 
49/7 
5983 

(753 
282  / 
3890 
4958 
6026 

(784 
2856 
3927 
4998 
6070 

12 
13 
14 
IS 

16 
17 
18 
19 
20 

9/24 
9069 
90/4 
8959 
8904 

9H9 
9064 
9008 
8953 
8S98 

9M4 
9058 
9003 
8948 
8892 

9/09 
9053 
8997 
8942 
8886 

9/04 

9048 
8992 
8936 
8880 

9099 
9043 
8986 
8930 
8874 

9094 
9037 
8981 
8924 
8868 

9089 
9032 
8975 
89;8 
886  / 

9084 
9027 
8970 
89/2 
8855 

15-9079 
16-9022 
17-8964 
18-8907 
19-8849 

/  '6725 
/  '7770 
/•S8/5 
1  '9860 
2-0906 

677  / 
78/9 
8867 
99/5 
0964 

68/7 

7868 
89/9 
9970 
/02/ 

6863 

79/7 
897  / 
#025 
(079 

69/0 
7967 
9023 
0080 
//37 

6956 
80/6 
9075 
0/35 
//95 

7002 
8065 
9/28 
0)90 
)253 

7049 
8//4 
9/80 
0245 

7095 
8/63 
9232 
0300 
(369 

7/4/ 
82/2 
9284 
0355 
/426 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

8850 
8795 
8740 
8685 
8630 

8843 
8788 
8733 
8678 
8623 

8837 
878  ( 
8726 
867/ 
86/5 

8830 
8775 
87/9 
8663 
8608 

8824 
8768 
87/2 
8656 
8600 

88/7 
S76/ 
8705 
8649 
8592 

88// 
8754 
8698 
864/ 
8584 

8804 
8748 
869/ 
8634 
8577 

8798 
874  / 
8683 
8626 
8569 

20-8791 
21-8734 
22-8676 
23-86/9 
24  '856  / 

2'/95/ 
2  '299  6 
2'4042 
2-5087 
2'6/32 

20;2 
3060 
4108 
5/56 
6204 

2072 
3/24 
4/75 
5226 
6277 

2/33 
3/87 
424  / 
5295 
6349 

2/94 
325  / 
4308 
5365 
642) 

2255 
33/4 
4374 
5434 
6494 

23)5 
3378 
444) 
5503 
6566 

2376 
3442 
4507 
5573 
6638 

2437 
3505 
4574 
5642 
671  / 

2498 
3569 
4640 
57/2 
6783 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

8576 
852  / 
8466 
841  1 
8357 

8568 
85/3 
8458 
8403 
8347 

8560 
8504 
8449 
8394 
8338 

8552 
8496 
8440 
8385 
8329 

8544 
8488 
8432 
8376 
8320 

8536 
8480 
8423 
8367 
831  / 

8528 
847  ( 
84/5 
8358 
830  / 

8520 
8463 
8406 
8349 
8292 

85/2 
8455 
8397 
8340 
8283 

25-8504 
26-8446 
27-8389 
28  '833  / 
29-8273 

2-7/77 
2-8223 
2'9268 
3'03/3 
3'/359 

7253 
830  / 
9349 
0397 
/445 

7328 
8379 
9430 
048  / 
(532 

7403 
8457 
95// 
0565 
(6/9 

7478 
8535 
9592 
0649 
/706 

7553 
86/3 
9673 
0733 
/792 

7629 
869) 
9754 
08)7 
(879 

7704 
8769 
9835 
0900 
/966 

7779 
8847 
99/6 
0984 
2053 

7854 
8926 
9997 
(068 
2/40 

31 
32 
33 
34 
35 

8302 
8247 
8192 
8/37 
8083 

8292 
8237 
8/82 
8/27 
8072 

8283 
8227 
8/72 
8//7 
806/ 

8273 
82/8 
8/62 
8/06 
805; 

8264 
8208 
8/52 
8096 
8040 

8254 
8/98 
8/42 
8085 
8029 

8245 
8/88 
8/32 
8075 

8018 

8235 
8/78 
8/2/ 
8064 
S007 

8226 
8/68 
8/f  / 
8054 
7997 

30-8216 
31-8158 
32'SIOI 
33-8043 
34-7986 

3'2404 
3-3449 
3  '4494 
3-5540 
3-6585 

2494 
3542 
4590 
5638 
6686 

2583 
3634 
4685 
5736 
6787 

2673 
3727 
478/ 
5835 
6889 

2763 
38/9 
4876 
5933 
6990 

2852 
39/2 
4972 
603  / 
709  / 

2942 
4005 
5067 
6)30 
7)92 

•3032 
4097 
5/63 
6228 
7294 

3/2/ 
4/90 
5258 
6326 
7395 

32// 
4282 
5353 
6425 
7496 

31 
32 
33 
34 
35 

36 
37 
38 
39 

40 

8028 
7973 
79/8 
7864 
7809 

80/7 
7962 
7907 
7852 
7797 

8006 
795  / 
7895 
7840 
7784 

7995 
7939 
7884 
7828 
7772 

7984 
7928 
7872 
78/6 
7760 

7973 
79/6 
7860 
7804 
7748 

7962 
7905 
7848 
7792 
7735 

795  / 

7894 
7837 
7780 
7723 

7939 
7882 
7825 
7768 
77/0 

35-7928 
36  787  / 
3778/3 
38-7755 
39-7698 

37630 
3'8676 
3'972I 
4-0766 
4'/8M 

7734 
8783 
9831 
0879 
(927 

7839 
8890 
994/ 
0992 
2043 

7943 
8997 
#05  / 

;/os 

2/59 

8047 
9/04 
0/6/ 
/2/7 

2274 

S/5/ 
92// 
0270 
(330 
2390 

8255 
93/8 
0380 
/443 
2506 

8359 

9425 
0490 
(556 
262/ 

8463 
9532 
0600 
/669 
2737 

8567 
9639 
07/0 
(78; 
2853 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

7754 
7699 
7644 
7590 
7535 

774  / 
7686 
763/ 
7576 
7521 

7729 
7674 
76/8 
7563 
7507 

7716 
766) 
7605 
7549, 
7494 

7704 
7648 
7592 
7536 
7480 

769  / 
7635 
7579 
7522 
7466 

7679 
7622 
7565 
7509 
7452 

7666 
7609 
7552 
7495 
7438 

7653 
7596 
7539 
748  / 
7424 

40-7640 
41-7583 
42-7525 
43-7468 

44'74/Q 

4'2857 
4-3902 
4-4947 
4-5993 
47038 

2975 
4023 
5072 
6/20 
7/68 

3094 
4/45 
5/96 
6247 
7298 

32/2 
4266 
5320 
6374 
7428 

3331 
4388 
5445 
6502 
7559 

3450 
4509 
5569 
6629 
7689 

3568 
463) 
5694 
6756 
78/9 

3687 
4752 
5818 
6883 
7949 

3805 
4874 
5942 
70// 
8079 

3924 
4995 
6067 
7;38 
8209 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 

47 
48 
49 
50 

7480 
7425 
737/ 
73/6 
726  / 

7466 
74N 
7356 
730  / 

7246 

7452 
7397 
734/ 
7286 
7230 

7438 
7382 
7327 
727) 
72)5 

7424 
7368 
73/2 
7256 
7200 

7410 
7353 
7297 
724  / 
7/84 

7395 
7339 
7282 
7226 
7/69 

738) 
7324 
7267 
72/0 
7/54 

7367 

73;o 

7252 
7/95 
7/38 

45-7353 
46-7295 
47  '7238 
48-7/80 
49-7/22 

4-8063 
4'9/28 
5-0/74 
5'/2/9 
5'2264 

82/6 
9264 
03/3 
/36; 

2409 

8349 
9400 
045  / 
(502 
2554 

8482 
9536 
0590 
f644 
2698 

86/5 
9672 
0729 
/7S6 
2843 

8748 
9808 
0868 
/92S 
2987 

8881 
9944 
)007 
2069 
3)32 

90/5 
#080 
//46 
22/( 
3277 

9/48 
02/6 
1284 
2353 
342  / 

9281 
0352 
/423 
2495 
3566 

51 
52 
53 

54 
55 

7206 
7/5/ 
7097 
7042 
6987 

7/9/ 
7/36 
7080 
7025 
6970 

7175 
7120 
7064 
7009 
6953 

7/59 
7/04 
7048 
6992 
6937 

7/44 
7088 
7032 
6976 
6920 

7/28 
7072 
70/5 
6959 
6903 

7//2 
7056 
6999 
6942 
6886 

7097 
7040 
6983 
6926 
6869 

708/ 
7024 
6966 
6909 

6852 

50-7065 
5l'7007 
52-6950 
53-6892 
54-6835 

5  33/0 
5-4355 
5-5400 
5  '6445 
5749/ 

3457 
4505 
5553 
6602 
7650 

3605 
4656 
5707 
6758 
7809 

3752 
4806 
5860 
69/4 
7968 

3900 
4957 
60/3 
7070 

8/27 

4047 
5/07 
6/67 
7226 
8286 

4/95 
5257 
6320 
7383 
8445 

4342 
5408 
6473 
7539 
8604 

4490 
5558 
6627 

7695 
8763 

4637 
5709 
6780 
785  / 
8922 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

6932 
6877 
6823 
6768 
67/3 

69/5 
£860 
6805 
6750 
6695 

6898 
6843 
6787 
6732 
6677 

6881 
6825 
6770 
67/4 
6658 

6864 
6808 
6752 
6696 
6640 

6847 
6790 
6734 
6678 
662  / 

6829 
6773 
67/6 
6659 
6603 

68/2 
6755 
6698 
664  / 
6584 

6795 
6737 
6680 
6623 
6566 

55-6777 
56-6720 
57'6662 
58-6604 
59-6547 

5'8536 
5'958/ 
6-0627 
6'/672 
6'27/7 

8698 
9746 
0794 
1843 
289  / 

8860 
99// 
0962 
20/3 
3064 

9022 
#076 
//30 
2/84 
3238 

9/84 
024  / 
/29S 
2355 
34/( 

9346 
0406 
/465 
2525 
3585 

9508 
057  / 
(633 
2696 
3758 

9670 
0735 

iso; 

2866 
3932 

9832 
0900 
/969 
3037 
4/06 

9994 
(065 
2/36 

3208 
4279 

56 

57 
58 
59 
60- 

61 
62 
63 
64 
65 

6658 
6604 
6549 
6494 
6439 

6640 
6585 
6530 
6474 
64/9 

662) 
6566 
65(0 
6455 
6400 

6602 
6547 
649) 
6435 
6380 

6584 
6528 
6472 
64/6 
6360 

6565 
f509 
6452 
639- 
6340 

6546 
6489 
6433 
6376 
6320 

6527 
6470 
64/3 
6356 
6300 

6508 
645; 
6394 
6337 
6279 

60-6489 
6  /  '6432 
62-6374 
63-63/7 
64-6259 

6  '3762 
6'480S 
6-5853 
6-6898 
67944 

3939 
4987 
6035 
7083 
8/32 

4//5 
5/66 
62/7 
7268 
8320 

4292 
5346 
6400 
7454 
8508 

4468 
5525 
6582 
7639 
8696 

4645 
5704 
6764 
7824 
8884 

482  / 
5884 
6946 
8009 
9072 

4998 
6063 
7/29 
8/94 
9260 

5/74 
6242 
73// 
8379 
9448 

5350 
6422 
7493 
8564 
9636 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 
70 

6384 
6330 
6275 
6220 
6/65 

6364 
6309 
6254 
6/99 
6/44 

6344 
6289 
6233 
6/78 
6/23 

6324 
6268 
62/3 
6/57 
6/0/ 

6304 
6248 
6/92 
6/36 
6080 

6283 
6227 
6/7/ 
6//4 
6058 

6263 
6206 
6/50 
6093 
6037 

6243 
6/86 
6/29 
6072 
60/5 

6222 
6)65 
6/08 
6050 
5993 

65-6202 

66-6/44 
67-6086 
68  6029 
69  '597  / 

6'89S9 
7  '0034 
7'/079 
7'2/25 
7-3/70 

9/80 
0228 
(276 
2324 
3372 

937; 

0422 
;473 
2524 
3575 

9562 
06/6 
(669 
2723 
3777 

9752 
08C9 
/866 
2923 
3980 

9943 
/003 
2063 
3/23 
4/82 

#/34 
;/97 
2260 
3322 
4385 

0325 
;39( 

2456 
3522 
4587 

05/6 
(584 
2653 
372/ 

4790 

0707 
/778 
2850 
392; 

4992 

71 
72 
73 
74 
75 

6111 
6056 
600  / 
5946 
589; 

6089 
6034 
5979 
5924 
5869 

6067 
60/2 
5956 
590  / 
5846 

6046 
5990 
5934 
5878 
5823 

6024 
5968 
59/2 
5856 
5800 

6002 
5946 
5889 
5833 
5777 

5980 
5923 
5867 
5810 
5753 

5958 
590  / 
5844 
5787 
5730 

5936 
5879 
582/ 
5764 
5707 

70-59/4 
71  -5856 
72-5799 
73  '574  / 
74-5684 

7-42/5 
7  '5261 
7'6306 
77351 
7-8396 

442; 
5469 
6517 
7565 
86/3 

4626 
5677 
6728 
7779 
8830 

483  / 
5885 
6939 
7993 
9047 

5037 
6094 
7/50 
8207 
9264 

5242 
6302 
7362 
842  / 
948  / 

5448 
65/0 
7573 
8635 
9698 

5653 

67;s 

7784 
8849 
99(5 

5858 
6927 
7995 
9063 
#/32 

6064 
7(35 
8206 
9278 
0349 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 
80 

5837 
5782 
5727 
5672 
56/8 

58/3 
5758 
5703 
5648 
5593 

5790 
5735 
5680 
5624 
5569 

5767 
57// 

5656 
5600 
5544 

5744 
5688 
5632 
5576 
5520 

5720 
5664 
5608 
555; 
5495 

5697 
5640 
5584 
5527 
5470 

5673 
56(6 
5559 
5503 
5446 

5650 
5593 
5535 
5478 
542  / 

75-5626 
76-5568 
77-5511 
78-5453 
79-5396 

7'9442 
8-0487 
S-/532 
S'2578 
8-3623 

9662 
07/0 
1758 
2806 
3854 

988  1 
0932 
(983 

3035 
4086 

#;o; 

//55 
2209 
3263 
43/7 

032) 
(378 
2435 
3492 
4548 

054  / 
/60( 
2660 
3720 

4780 

076/ 
/823 
2886 
3949 
50/( 

098; 
2046 
3M2 

4/77 
5243 

/200 
2269 
3337 
4406 

5474 

(420 
2491 
3563 
4634 
5705 

8/ 
82 
83 
84 
85 

5563 
5508 
5453 
5398 
5344 

5538 
5483 
5428 
5373 
53/8 

55/3 
5458 
5403 
5347 
5292 

5489 
5433 
5377 
532  / 
5266 

5464 
5408 
5352 
5296 
5240 

5439 
5382 
5326 
5270 
52;3 

54/4 
5357 
5300 
5244 
5/87 

5389 
5332 
5275 
52(8 
516; 

5364 
5306 
5249 
5/92 
5)35 

SO'5338 
8C528/ 
82  '5223 
83  '5/66 
84'5/08 

8'4668 
S'57/3 
8  '6759 
S'7804 
S'8849 

4902 
595  / 
6999 
8047 
9095 

5/37 
6/88 
7239 
8290 
934; 

537/ 
6425 
7479 
8533 
9587 

5605 
6662 
77/9 
8776 
9833 

5840 
6899 
7959 
90/9 
#079 

6074 
7/37 
8/99 
9262 
0324 

6308 
7374 
8439 
9505 
0570 

6542 
76// 
8679 
9748 
08/6 

6777 
7848 
89(9 
999( 
(062 

8) 
82 
83 
84 
85 

86 
87 
88 
89 
90 

5289 
5234 
5/79 
5/24 

5070 

5263 
5208 
5/52 

5097 
5042 

5236 
5/81 
5)26 
5070 
50/5 

52/0 
5/54 
5099 
5043 
4987 

5/84 
5/28 
5072 
50/6 
4960 

5/57 
5/0/ 
5045 
4988 
4932 

5/3/ 

5074 
50/7 
496  / 

4904 

5/04 
5047 
4990 
4933 
4876 

5077 
5020 
4963 
4906 
4848 

85-5051 
86-4993 
87-4935 
88-4878 
89  '4820 

8  '9895 
9'0940 
9-/9S5 
9'3030 
9-4076 

#/43 
1191 
2240 
3288 
4336 

0392 
1443 
2494 
3545 
4596 

064  / 
/695 
2749 
3803 
4857 

0890 
/946 
3003 
4060 
5//7 

//38 
2;98 
3258 
43/8 
5377 

/387 
2450 
3512 
4575 
5638 

(636 
270  / 
3767 
4832 
5898 

/885 
2953 
402  / 
5090 
6/58 

2;33 
3205 
4276 
5347 
64/9 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

83 

50/5 
4960 
4905 
485  / 
4796 

4987 
4932 
4877 
4822 
4767 

4959 
4904 
4849 
4793 
4738 

4932 
4876 
4820 
4764 
4709 

4904 
4848 
4792 
4736 
4680 

4876 
48/9 
4763 
4707 
4650 

4847 
479  / 
4734 
4678 
462  / 

48/9 
4762 
4706 
4649 
4592 

479  / 
4734 
4677 
46/9 
4562 

90-4763 
9  /  '4705 
92-4648 
93-4590 
94-4533 

9  5/2/ 
9-6/66 
9-72/2 
9'8257 
9  '9302 

5384 
6432 
748  / 
8529 
9577 

5647 
6698 
7750 
8801 
9852 

59/( 
6965 
80/9 
9073 
#/26 

6/74 
7231 
8288 
9344 
040  / 

6437 
7497 
8557 
96/6 
0676 

6700 
7763 
8826 
9888 
095) 

6964 
8029 
9095 
#/60 
/226 

7227 
8295 
9364 
0432 
/500 

7490 
8561 
9633 
0704 
(775 

91 
92 
93 
94 
95 

474; 
4686 
4631 
4577 
4522 

47/2 
4657 
4602 
4546 
449  / 

4682 
4627 
4572 
45/6 
446; 

4653 
4597 
4542 
4486 
4430 

4624 
4568 
45/2 

4456 
4400 

4594 
4538 
448/ 
4425 
4369 

4564 
4508 
4451 
4395 
4338 

4535 

4478 
442  / 
4364 
4307 

4505 

4448 
4390 
4333 
4276 

95-4475 
96-44/7 
97  '4360 
98-4302 
99  '4245 

/  0'0347 
/0-/393 
/  0-2438 
/0'3483 
/0'4529 

0625 
/673 
272  / 
3770 
48/8 

0903 
(954 
3005 
4056 
5/07 

1180 
2234 
3288 
4342 
5396 

(458 
25/5 
3572 
4629 
5686 

/736 
2796 
3855 
49/5 
5975 

20/4 
3076 
4/39 
520  / 
6264 

229; 

3357 
4422 
5488 
6553 

2569 
3637 
4706 
5774 
6843 

2847 

39;s 

4989 
6060 
7;32 

96 
97 

98 
99 
100 

60'   MT 

58'   57'  |  56' 

55' 

54' 

53' 

52' 

51' 

60' 

59' 

5S' 

57' 

56' 

55' 

54' 

53' 

55 

51' 

SINE. 

COSINE.           { 
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TRAVERSE  TABLES. 


G°            COSINE. 

SINE. 

6° 
/ 

2 
3 

4 
5 
"6 
7 
8 
9 
(0 

JO' 

ir  12'  is' 

14'   15'  |  If,' 

17' 

]>'   11)' 

10' 

11'   12'   13'   14'  |  1;V   16'   17'  |  18'  |  19' 

/ 

2 
3 
4 
5 

9942 
9884 
9826 
9769 
970 

Gya_) 

9884 

9tJ5 
9767 
9709 

9942 
9883 
M2S 

9766 
9708 

994( 
9882 
9824 
9765 
9706 

9941 
9882 
9823 
9764 
9704 

994J 
988( 
9822 
9762 
9703 

9940 
9880 
982) 
976) 
970  ( 

9940 
9880 
9820 
9760 
9700 

9940 
9879 
98/9 
9758 
9698 

•9939 

/  '9879 
2'98(8 
3  '9757 
4-9696 

•)074  j 
'2/48 
•3223 
•4297 
•537) 

(077 
2/54 
323  ( 
4308 
5386 

1080 
2)60 
3240 
4320 
5400 

(083 
2(66 
3249 
4332 
54(4 

(086 
2/72 
3257 
4343 
5429 

(089 
2/77 
3266 
4355 
5443 

(092 
2(83 
3275 
4366 
5458 

(094 
2(89 
3283 
4378 
5472 

1097 
2(95 
3292 
4389 
5487 

(100 
2200 
330  ( 
4401 
550( 

6 

7 
8 
9 
(0 

9653 
9595 
9537 
9479 
942  / 

965  /  1 
9593 
9535 
9476 

94/8 

9649 
959  (' 
9532 
9474 
94(5 

9647 
9588 
9530 
947  ( 

94/2 

9645 
9586 
9527 
94SS 

9409 

9643 
9584 
9525 
9465 

^06 

964  ( 
9582 
9522 
9462 
9402 

9640 
9579 
95)9 
9459 
9399 

9638 
9577 
95/7 
9456 
9396 

5-9636 
6  '9575 
7-95/4 
8-9454 
9-9393 

'6445 
75/9 
•8594 
•9668 
C0742 

6463 
7540 
86(7 
9694 
077( 

6480 
7560 
8640 
9720 

osoo 

6497 
7580 
8663 
9746 
0829 

6515 

7600 
8686 
9772 

0858 

6532 
762  ( 
8709 
9798 
0887 

6549 
764( 
8732 
9824 
09(6 

6567 
766( 
8756 
9850 
0945 

65  64 
768  ( 
8779 
9876 
0973 

660  ( 
7702 
8802 
9902 
(002 

II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

9363 
9306 
9248 
9/90 
9/32 

9360 
9302 
9244 
9186 
9/27 

9357 
9298 
9240 
9191 
9/23 

9353 
929-4 
9236 
9177 
9118 

9350 
929  ( 
923  ( 
9(72 
9((3 

9346 
9287 
9227 
9(68 
9(08 

9343 
9283 
9223 
9)63 

9/04 

9339 
9279 
92/9 
9/59 
9099 

9336 
9275 
92/5 
9/55 
9094 

/  0-9332 
II  '9271 
I2'92II 
13'SISO 
(4-9089 

CJ8)6 
/  '289  ( 
/  "3965 
(  '5039 

;-6«3 

(848 
2925 
4002 
5079 
6(57 

)880 
2960 
4040 
5(20 

6200 

(9(2 
2995 
4078 
5(60 

6243 

/944 
3029 
4//5 
520  / 
6287 

(975 
3064 
4(53 
524  ( 
6330 

2007 
3099 
4(90 
5282 
6373 
7465 
8557 
9648 
0740 
1831 

2039 
3(33 
4228 
5322 

64(7 
750 
8606 
9700 
0795 
(889 

207( 
3/68 
4265 
5363 
6460 
7557 
8655 
9752 
0850 
(947 

2/03 
3203 
4303 
5403 
6504 
7604 
8704 
9804 
0904 
2005 

O 
12 
13 
14 
15 

9074 
90/6 
8958 
890  / 

8843 

9069 
9011 
8953 
8895 

8  S3  5 

9064 
9006 
8947 
8889 
8830 

9059 
M06 

8942 
8883 
8824 

9054 
8995 
8936 
8877 
88/8 

9049 
8990 
8930 
887( 
880 

9044 
8984 
8924 
8865 
8805 

9039 
8979 
89/9 
8859 
8799 

9034 
8973 
89/3 
8853 

8792 

(5'9029 
(6-8968 
(7-8907 
18-8847 
)9'8786 

/7/S7  7234 
C8262  830 
C9336  9388 
2-04(0  0465 
2V484  (542 

7280 
8360 
9440 
0520 
(600 

7326 
8409 
9492 
0575 
(658 

7372 
8458 
9544 
0630 
(7(6 

74(9 
8507 
9596 
0685 
(773 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

8785 
8727 
8669 
86// 
8553 

8778 
8720 
8662 
8604 
8546 

8772 
87/3 
8655 
8596 
8538 

8765 
8706 
8647 
8589 
8530 

8758 
8699 
8640 
858( 
8522 

8752 
8692 
8633 
8574 
85(4 

8745 
8685 
8626 
8566 
8506 

8738 
8678 
86)8 
8558 
8498 

8732 
867( 
86)) 
855) 
8490 

20-8725 
2  (  '8664 
22-8604 
23-8543 
24-8482 

2'255S 
2  '3633 
2'4707 
2'578( 
2-6855 

26(9 
3696 
4773 
5850 
6928 

2680 
3760 
4840 
5920 
7000 

274( 
3823 
4906 
5989 
7072 

280  / 
3887 
4973 
6059 
7(44 

2862 
395  ( 
5039 
6/28 
72(7 

2923 
40(4 
5/06 
6/97 
7289 

2983 
4078 
5(72 
6267 
736  / 

3044 
4(42 
5239 
6336 
7434 

3(05 
4205 
5305 
6406 
7506 
8606 
9706 
0807 
(907 
3007 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

8496 
8438 
8380 
8322 

8264 

8487 
8429 
837  / 
83/3 
8255 

8479 
842  / 
8362 
8304 
8245 

847  ( 
8412 
8353 
8295 
8236 

8463 
8404 
8345 
8286 
8226 

8455 
8395 
8336 
8276 
82)7 

8446 
8387 
8327 
8267 

8207 

8438 
8378 
83/8 
8258 
8/98 

8430 
8369 
8309 

8249 
8188 

25  '8422 
26'836( 
27-8300 
28  '8239 
29-8(79 

2  "7929 
2'9004 
3-0078 
3-1152 
3  '2226 

8005 
9082 
0(59 
(236 
23(3 

8080 
9(60 
0240 
(320 

2400 

8(55 
9238 
032  ( 

(404 
2487 

8230 
93/6 
0402 
(488 
2573 

8305 
9394 
0483 
(57/ 
2660 

838  ( 
9472 
0564 
(655 

2747 

8456 
9550 
0645 
(739 
2834 

8531 
9628 
0726 
(823 

2920 

31 
32 
33 
34 
35 

8206 
8/48 
8090 
8033 
7975 

8/97 
8/38 
8080 
8022 
7964 

8/87 
8(28 
8070 
SOU 
7953 

8177 
8/(8 
8059 
800  ( 
7942 

8(67 
8(08 
8049 
7990 
793  / 

8(57 
8098  ; 
8039 
7979 
7920 

8(48 
808S 
8028 
7968 
7909 

8)38 
8078 
80/8 
7958 
7897 

8/28 
8068 
8007 
7947 
7886 

30-808 
3)  -8057 
327997 
33-7936 
34-7875 

3'330J 
3-4375 
3-5449 
3  '6523 
3-7597 

3390 
4467 
5544 
6621 
7699 

3480 
4560 
5640 
6720 
7800 

3569 
4652 
5735 
6818 
790  ( 

3659 
4745 
583( 
69(6 

8002 

3749 
4837 
5926 
70/5 
8/03 

3838 
4930 
602  ( 
703 
8205 

3928 
5022 
6(17 
72(( 
8306 

40(8 
505 
6212 
73(0 

8407 

4(07 
5207 
6308 
7408 
8508 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

79/7 
7859 
7801 
7743 
7685 

7906 
7847 
7789 
773  / 
7673 

7894 
7836 

7777 
77/9 
7660 

7883 
7824 
7765 
7707 
7648 

7872 
78(3 
7753 
7694 
7635 

7860 

780) 
77  4  1 
7682 
7623 

7849 
7789 
7729 
7670 
7610 

7837 
7777 
77/7 
7657 
7597 

7826 
7766 
7705 
7645 
7584 

35-75)4 
36-7754 
37-7693 
38'7632 
39-7572 

3-8672 
3  '9746 
4-0820 
4-/S94 
4-2968 

8776 
9853 
0930 
2007 
3084 

8880 
9960 
(040 
2(20 
3200 

8984 
#067 
050 
2233 
33)5 

9088 
0/74 
/260 
2345 
343  / 

9/92 

028  / 
/369 
2458 
3547 

9296 

0388 
(479 
257  ( 
3662 

9400 
0495 
(589 
2684 
3778 

9504 
0602 
(699 
2796 
3894 

9608 
0709 
(809 
2909 
4009 

36 

37 
38 
39 

40 

41 
42 
43 
44 
45 

7628 
7570 
75/2 
7454 
7396 

76/5 
7557 
7498 
7440 
7382 

7602 
7543 
7485 
7426 
7368 

7589 
7530 
747  ( 
7413 
7354 

7576 
75(7 
7458 
7399 
7340 

7563 
7504 
7444 
7385 
7325 

7550 
7490 
743) 
737  ( 
73/1 

7537 
7477 
74/7 
7357 
7297 

7524 
7464 
7403 
7343 
7282 

40V5// 
4/  '7450 
42-7389 
43-7329 
44'7268 

4-4043 
4'5//7 
4'6(9( 
4-7265 
4  '8339 

4)6) 
5238 
63)5 
7392 
8470 

4280 
5360 
6440 
7520 
8600 

4398 
5481 
6564 
7647 
8730 

45/7 
5603 
6688 
7774 
8860 

4635 
5724 
68(3 
790  ( 
8990 

4754 
5846 
6937 
8029 

9/20 

4873 
5967 
706( 
8(56 
9250 

499  ( 
6088 
7(86 
8283 
9380 

5//0 
62(0 
73(0 
84(0 
95(/ 

41 
42 
43 
44 
45 

46 
47 

48 
49 
50 

7338 

7280 
7223 
7/65 
7/07 

7324 
7266 
7208 
7/49 
709  / 

7309 
725  / 
7/92 
7/34 
7076 

7295 
7236 
7(77 
7((9 

7060 

7280 
722  ( 
7(62 
7(03 
7044 

7266 
7206 
7(47 
7088 
7028 

725) 
7/92 
7/32 

7072 
70)2 

7237 
7/77 
7//7 
7056 
6996 

7222 
7/62 
7/0) 
704/ 
698) 

45V207 
467147 
47'7086 
48-7025 
49-6965 

4'94(4 
5-0488 
5'(562 
5-2636 
5'370 

9547 
0624 
(70) 
2778 
3855 

9680 
0760 
(840 
2920 
4000 

98/3 
0896 
(978 
306( 
4)44 

9946 
(032 
2O7 
3203 
4289 

#C79 
((67 
2256 

3345 
4433 

02(2 
(303 
2395 
3486 
4578 

0345 
(439 
2534 
3628 
4723 

0478 
1575 
2672 
3770 
4867 

060 
1711 
2811 
3911 
50(2 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

7049 
699  / 
6933 
6875 
68(7 

7033 
6975 
69/7 
6858 
6800 

70/7 
6959 
6900 
6842 
6783 

700/ 
6942 
6883 
6825 
6766 

6985 
6926 
6867 
6808 
6748 

6969 
6909 
6850 
6790 
6731 

6953 
6893 
6833 
6773 
67/4 

6936 
6876 
68)6 
6756 
6696 

6920 
6860 
6799 
6739 
6679 

50-6904 
51-6843 
52-6782 
53-6722 
54-666) 

5'4785 
5-5859 
5-6933 
5'8007 
5'9082 

4932 
6009 
7086 
8)64 
924) 

5080 
6(60 
7240 
8320 
9400 

5227 
63)0 
7393 
8476 
9559 

5375 
6460 
7546 
8632 
97/8 

5522 
660 
7699 
8788 

9877 

5670 
676) 
7853 
8944 
#036 

58/7 
69(2 
8006 
9/00 
0(95 

5964 
7062 
8(59 
9257 
0354 

6O2 
72(2 
83(2 

94/3 
05/3 

51 
52 
53 
54 
55 

56 
57 
58 
59 

60 

6760 
6702 
6644 
6586 
6528 

6742 
6684 
6626 
6568 
6509 

6725 
6666 
6608 
6549 
649  ( 

6707 
6648 
6589 
653  ( 

6472 

6689 
6630 
657  ( 
65(2 
6453 

6672 
66(2 
6553 
6493 
6434 

6654 
6594 
6534 
6475 
64/5 

6636 
6576 
65)6 
6456 
6396 

66/8 
6558 
6497 
6437 
6377 

55-6600 
56'6540 
57-6479 
58-64/8 
59-6357 

6-0(56 
6'(230 
6'2304 
6-3378 
6-4453 

03(8 
1395 
2472 
3549 
4626 

0480 
(560 

2640 
3720 
4800 

0642 
(724 
2807 
3890 
4973 

0804 
(889 
2975 
406  ( 
5(47 

0965 
2054 
3/43 
423  ( 
5320 

((27 
22(9 
33(0 
4402 
5494 

(289 
2384 
3478 
4573 
5667 

(45( 
2549 
3646 
4743 
584  ( 

(6(3 
2713 
38(4 
49(4 
60(4 

56 
57 
58 
59 

60 

61 
62 
63 
64 
65 

6470 
64/2 
6355 
6297 
6239 

645  / 
6393 
6335 
6277 
62(8 

6432 
6374 
63/5 
6257 
6(98 

64/3 
6354 
6295 
6236 
6(78 

6394 
6335 
6275 
621  6 
6/57 

6374 
63(5 
6255 
6196 
6)37 

6355 
6295 
6235 
6/76 
61)6 

6336 
6276 
62)5 
6/55 
6095 

63/6 
6256 
6/95 
6/35 
6075 

60-6297 
6T6236 
62-6/75 
63-6115 
64-6054 

6-5527 
6'660( 
6-7675 
6'8749 
6-9824 

5703 
6780 
7857 
8935 
#0(2 

5880 
6960 
8040 
9(20 
0200 

6056 
7/39 
8222 
9305 
0388 

6232 
73(8 
8404 
9490 
0576 

6409 
7497 
8586 
9675 
0763 

6585 
7677 
8768 
9860 
095  / 

6762 
7856 
8950 
#045 
O39 

6938 
8035 
9(33 
0230 
(327 

7114 
8215 
93(5 
04(5 

(5/5 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

6/81 
6/23 
6065 
6007 
5950 

6(60 
6102 
6044 
5986 
5928 

6140 
608  / 
6023 
5964 
5906 

6(19 
6060 
600  ( 
5942 
5884 

6098 
6039 
5980 
592  ( 

5862 

6077 
60)8 
5958 
5899 
5839 

6056 
5996 
5937 

5877 
5817 

6035 
5975 
59/5 
5855 
5795 

60/4 
5954 
5893 
5833 
5773 

65-5993 
66-5932 
67-5872 
68-580 
69-5750 

7'0898 
7'/972 
7-3046 
7-4/20 
7-5/95 

(089 
2)66 
3243 
4320 
5397 

(280 
2360 
3440 
4520 
5600 

/470 
2553 
3636 
47/9 
5802 

(66) 
2747 
3833 
49(9 
6004 

(852 
294  ( 
4029 
508 

6207 

2043 
3/35 

4226 
53/8 
6409 

2234 
3328 
4423 
55(7 
66/2 

2425 
3522 
46(9 
57(7 
68(4 

26(5 
37(6 
48(6 
59(6 
70(6 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

5892 
5834 
5776 
57/8 
5660 

5869 
58// 
5753 
5695 
5637 

5847 
5789 
5730 
5672 
56/3 

5825 
5766 
5707 
5648 
5590 

5802 
5743 
5684 
5625 
5566 

5780 
5721 
5661 
5602 
5542 

5757 
5698 
5638 
5578 
55)8 

5735 
5675 
56(5 
5555 
5495 

57/2 
5652 
5592 
553  / 

547  / 

70  5690 
7T5629 
72-5568 
73-5507 
74-5447 

7-6269 
7-7343 
7-84/7 
7-9492 
8  '0566 

6474 
755  ( 
8628 
9706 
0783 

6680 
7760 
8840 
9920 
(000 

6885 
7968 
905  / 
#/33 
(2/6 

7090 
8(76 
9262 
0347 

(433 

7295 
8384 
9473 
0562 
1650 

750) 
8592 
9684 
0775 
)867 

7706 
880  ( 
9895 
0989 
2084 

79O 
9009 
#/06 
(203 
230( 

8((7 
92(7 
03/7 
(417 

25/8 

71 
72 
73 

74 
75 

5602 
5544 
5487 
5429 
537) 

5579 
5520 
5462 
5404 
5346 

5555 
5496 
5438 
5379 
532  / 

5531 
5472 
54(3 
5354 
5296 

5507 
5448 
5389 
5330 
5270 

5483 
5423 
5364 
5304 
5245 

5459 
5399 
5339 
5279 
5220 

5435 
5374 
53/4 
5254 
5/94 

54/0 
5350 
5290 
5229 
5(69 

75'5386 
76-5325 
77-5265 
78-5204 
79-5)43 

8-/640 
8-27(4 
8-3788 
S'4863 
S'5937 

(860 
2937 
40(4 
509  / 
6(68 

2080 
3(60 
4240 
5320 
6400 

2299 
3382 
4465 
5548 
6631 

25(9 

3605 
4691 
5776 
6862 

2739 
3828 
49(6 
6005 
7094 

2959 
4050 
5142 
6233 

7325 

3/78 
4273 
5367 
6462 
7556 

3398 
4495 
5593 
6690 

7787 

36/8 
47/8 
58/8 
69(8 
80/9 

76 
77 
78 
79 
80 

fi 
82 
83 
84 
85 

53/3 
5255 
5/97 
5/39 

5082 

5288 
5229 
5/7( 
5M3 
5055 

5262 
5204 
5/45 
5087 
5028 

5237 
5(78 
5((9 
5060 
5002 

52)  ( 
5(52 
5093 
5034 

4975 

5(86 
5(26 
5067 
5007 

4948 

5160 
5/00 
5040 
4981 
492  ( 

5/34 
5074 
50/4 
4954 
4894 

5/08 
5048 
4988 
4927 
4867 

80-5082 
8)  '5022 
82'496) 
83-4900 

84-4840 

870O 
8'8085 
8'9(59 
9  '0234 
9"(308 

7245 
8322 
9399 
0477 
(554 

7480 
8560 
9640 
0719 
(799 

77/4 
8797 
9879 
0962 
2045 

7948 
9034 
#((9 
(205 
229  ( 

8(82 
927( 
0360 
(448 
2J37 

8416 
9508 
0599 
)69) 

2783 

865/ 
9745 
0840 
(934 
3028 

8885 
9982 
(079 
2(77 
3274 

9((9 
#2(9 
(3(9 

2420 
3520 
4620 
5720 
682 
792 
902 

8( 
82 
83 
84 
85 

86 

87 
88 
89 

90 

5024 
4966 
4908 
4850 

4792 

4997 
4939 
4880 
4822 
4764 

4970 
491  / 
4853 
4794 
4736 

4943 
4884 
4825 
4766 
4708 

49(6 
4857 
4797 
4738 
4679 

4888 
4829 
4770 
47(0 
465) 

4861 
4801 
4742 
4682 
4622 

4834 
4774 
47)4 
4654 
4594 

4806 
4746 
4686 
4625 
4565 

85-4779 
86-47)8 
87-4658 
88-4597 
89-4536 

9-2382 
9  '3456 
9-4530 
9-5605 
9-6679 

263  ( 
3708 
4785 
5862 
6939 

2879 
3959 
5039 
6O9 
7(99 

3/28 
420 
5294 
6377 
7460 

3377 
4463 
5548 
6634 
7720 

3626 

4714 
5803 
6892 
7980 

3874 
4966 
6057 
7)49 
8240 

4/23 
52(7 
63(2 
7406 
850  ( 

437  ( 
5469 
6566 
7664 
876( 

86 
87 
88 
89 

90 

91 
92 
93 
94 
95 

4734 
4677 
46/9 
456  / 
4503 

4706 
4648 
4590 
453  / 
4473 

14677 
4619 
4560 
4502 
4443 

4649 
4590 
453  ( 
4472 
4414 

4620 
456  ( 
4502 
4443 
4384 

459  1 
4532 
4472 
44(3 
4353 

4562 
4503 
4443 
4383 
4323 

4533 
4473 
44/3 
4353 
4293 

4505 
4444 
4384 
4323 
4263 

90'4475 
9/'44/5 
92-4354 
93-4293 
94  '4233 

9-7753 
9  8827 
9-9902 
(0'0976 
(0-2050 

80(6 
9093 
#(70 
(248 
2325 

8279 
9359 
0439 
(5/9 
2599 

8543 
9625 
0708 
/79/ 

2874 

8806 
989( 
0977 
2063 
3(49 

9069 
#(58 
(246 
2335 
3424 

9332 
0424 
)5)5 
2607 
3698 

9595 
0690 
(784 
2878 

3973 

9858 
0956 
2053 
3(50 

4248 

#(21 
(221 
2322 
3422 

4522 

91 
92 
93 
94 
95 

96 

97 
98 
99 
100 

83 

4445 
4387 
4329 
427  / 
42/4 

4415 
4357 
4299 
4240 

4(82 

4385 
4326 
4268 
4209 
4/5) 

4355 
4296 
4237 
4178 
4(20 

4324 
4265 
4206 
4147 

4088 

4294 
4235 
4175 

4(16 
4056 

4264 

4204 
4144 
4084 

4025 

4233 
4/73 
4/13 
4053 
3993 

4203 

4/42 
4082 
4021 
396) 

95-4/72 
96'4// 
97-4050 
98-3990 

99-3929 

(0-3(24 
(0-4(98 
(Q'5273 
(0-6347 
(0742( 

3402 

4479 
5556 
6633 
77/0 

3679 
4759 

5839 
69)9 
7999 

3957 
5040 
6(23 
7206 

8289 

4235 
5320 
6406 
7492 
8578 

45(2 
560  ( 
6690 
7778 

SSrt7 

4790 
588) 
6973 
8064 
9/56 

5067 
6(62 
7256 
8351 

9445 

5345 
6442 
7540 
8637 
9734 

5622 
6723 
7823 
8923 
#023 

96 
9? 

98 
99 
(00 

7,o' 

4'.l 

4H 

4/" 

4(5' 

45'  |  44' 

o 

13 

41' 

50' 

J5J 

48' 

47' 

4<i' 

45' 

44' 

4:i' 

J3P 

41 

o 

SINE. 

COSINE.            83° 
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TRAVERSE  TABLES. 


6° 

2 
3 
4 
5 
6 
7 
8 
9 
10 

COSINK. 

SINE. 

6° 

2 
3 
4 
5 

20'   21' 

22' 

23'  |  24' 

20' 

20' 

27' 

28'  |  29' 

20'    21' 

22'   23' 

24' 

25'   26'  |  27' 

28' 

29' 

9939 

9878 
98/7 
9756 
9695 

9939 
9877 
98/6 
9755 
9693 

9938 
9877 
98/5 
9753 
9692 

9938 
9876 
98/4 
9752 
9690 

9938 
9875 
98/3 
975  ( 
9688 

9937 
9875 
98/2 
9749 
9687 

9937 
9874 
9S// 

9748 
9685 

9937 
9873 
98/0 
9747 
9684 

9936 
9873 
9809 
9746 
9682 
96/8 
9555 
949  / 
9427 
9364 

"9936 
/  '9872 
2'9SQ8 
3-9744 
4-9680 

'//03 
•2206 
'3309 
•44/3 
'55/6 

((06 
22/2 
33/8 
4424 
5530 

1109 
22/8 
3327 
4436 
5545 

1112 
2224 
3335 
4447 
5559 

1115 
2229 
3344 
4459 
5573 

2235 
3353 
4470 
5588 

1120 
224  ( 
3361 
4482 
5602 

//23 
2247 
3370 
4493 
56/7 

//26 
2253 
3379 
4505 
563  / 

//29 
2258 
3387 
45/7 
5646 

9634 
9573 
95/2 
945  / 

9390 

9632 
957  / 
9509 
9448 
9386 

9630 
9568 
9507 
9445 
9383 

9628 
9566 
9504 
9442 
9380 

9626 

9564 
950/ 
9439 
9377 

9624 
956  / 
9499 
9436 
9374 

9622 

9559 
9496 
9433 
9370 

9620 

9557 
9494 
9430 
9367 

5'96/6 
6-9552 
7-9488 
8'9424 
9-9360 

'66/9 
7722 
•8825 
'9928 

6636 
7742 
8848 
9954 
(060 

6653 
7762 
8871 
9980 
(089 

667/ 
7783 
8894 
#006 

1  1  Li 

6688 
7803 
89/8 
0032 
//47 

6705 
7823 
894  / 
0058 
//76 

6723 

7843 
8964 
0084 
1205 

6740 
7864 
8987 
0//0 
(234 

6758 
7884 
90/0 
0/36 
/260 

6775 
7904 
9033 
0/62 
/29/ 

6 

7 
8 
9 
(0 

II 
12 
13 
14 
15 

9329 
9268 
9207 
9/46 
9085 

9325 
9264 
9202 
9141 

9080 

9322 
9260 
9/98 
9/37 
9075 

93/8 
9256 
9/94 
9/32 
9070 
9008 
8946 
8884 
8822 
8760 

93/4 
9252 
9/90 
9/28 

9065 

93(  ( 
9248 
9/86 
9/23 

9060 

9307 
9244 
9/8/ 
9//8 
9055 

9304 
9240 
9/77 
9//4 
905  / 

9300 
9237 
9/73 
9/09 
9046 

10-9297 
1  1  -9233 
12-9169 
13-9105 
14-9041 

/'2/34 
/  '3238 

C5444 
/  '65«7 

2/66 
3272 
4378 
5484 

6590 

2/98 
3307 
44/6 
5525 
6634 

2230 
3342 
4453 
5565 
6677 

2262 
3376 
449  f 
5606 
6720 

2293 
34/1 
4529 
5646 
6764 

2325 
3446 
4566 
5687 
6807 

2357 
3480 
4604 
5727 
6850 

2389 
35/5 
464  / 
5768 
6894 

242  / 
3550 
4679 
5808 
6937 

12 
13 
14 
15 

16 

17 
18 
19 
20 

9024 
8962 
890  / 
8840 
8779 

9018 
8957 
8896 
8834 
8773 

90/3 
8952 
8890 
8828 
8767 

9003 
8941 
8878 
88/6 
8754 

8998 
8935 
8872 
88/0 
8747 

8992 
8929 
8867 
8804 
874  / 

8987 

8924 
8S6/ 
8797 
8734 

8982 

89/8 
8855 
879  / 
8728 

15-8977 
16-89/3 
17-8849 
18-8785 
19-8721 

/  '7650 
/  '8753 
/  '9856 
2  '0959 
2'2063 

7696 

8802 
9908 
/0/4 
2/20 

7743 
885  / 
9960 
•'069 
2/78 

7789 
890  / 
#0/2 
//24 
2236 

7835 
8950 
0064 
//79 
2294 

7S8/ 
8999 
0//6 
/234 
2352 

7928 
9048 
0/68 
(289 
2409 

7974 
9097 
0220 
(344 
2467 

8020 
9/46 
0273 
/399 
2525 

8066 
9/95 
0325 
/454 
2583 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

87/8 
8657 
8596 
8535 
8474 

8712 
8650 
8589 
8528 
8466 

8705 
8643 
858  / 
8520 
8458 

8698 
8636 
8574 
85/2 
8450 

869  / 
8629 
8567 
8504 
8442 

8684 
8622 
8559 
8497 
8434 

8678 
86/5 
8552 
8489 
8426 

867/ 
8607 
8544 
848  / 
84/8 

8664 
8600 
8537 
8473 
8409 

20-8657 
2  /  '8593 
22-8529 
23-8465 
24  '840  / 

2-3/66 
2-4269 
2'5372 
2-6475 
27578 

3226 
4332 
5438 
6544 
7650 

3287 
4396 
5505 
66/4 
7723 

3348 
4460 
557/ 
6683 
7795 

3408 
4523 
5638 
6753 
7867 

3469 
4587 
5704 
6822 
7940 

3530 
4650 
5771 
6891 
8012 

359  / 
47/4 
5837 
696/ 
8084 

365/ 
4778 
5904 
7030 
8/56 

37/2 
484/ 
5970 
7099 
8229 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 

27 
28 
29 
30 

84/3 
8352 
829  / 
8230 
8/69 

8405 
8343 
8282 
822  / 
8/59 

8396 
8335 
8273 
82/( 
8/50 

8388 
8326 
8264 
8202 
8/40 

8380 
83/7 
8255 
8/93 
8/30 

837( 

8309 
8246 
8/83 
S/2/ 

8363 

8300 
8237 
8/74 

8354 
829  / 
8228 
8/64 
8/0/ 

8346 
8282 
82/9 
8/55 
8091 

25-8337 
26.8273 
27-8209 
28-8/45 
29  '808  / 

2'868/ 
2'9784 
3  '0888 
3'/99/ 
3  '3094 

8756 
9862 
0968 
2074 
3/8( 

8832 
9941 
/049 
2/58 
3267 

8907 
#0/9 
//30 
2242 
3354 

8982 
0097 
12/1 

2326 
344  / 

9057 
0/75 
(292 
24/0 
3527 

9132 
0253 
/373 
2494 
36/4 

9207 
033  / 
(454 
2577 
370  / 

9283 

0409 
(535 
266/ 
3788 

9358 
0487 
(6/6 
2745 
3874 

31 
32 
33 
34 
35 

8108 
8047 
7986 
7925 
7864 

8098 
8037 
7975 
79/4 
7853 

8088 
8026 
7965 
7903 
784  / 

8078 
80/6 
7954 
7892 
7830 

8068 
8006 
7943 
788  / 
78/9 

8058 
7995 
7933 
7870 
7807 

8048 
7985 
7922 
7859 
7796 

8038 
7974 
79// 
7848 
7785 

8028 
7964 
7900 
7837 
7773 

30-80/7 
3  /  '7954 
32-7890 
33-7826 
34-7762 

3-4/97 
3-5300 
3'6403 
37506 
3-8609 

4287 
5393 
6499 
7605 
8711 

4376 
5485 
6594 
7703 
88/2 

4466 
5578 
6689 
780  / 
89/3 

4555 
5670 
6785 
7899 
90/4 

4645 
5763 
6880 
7998 
9//5 

4735 
5855 
6976 
8096 
92/6 

4824 
5948 
707  / 
8/94 
93/8 

49/4 
6040 
7/66 
8293 
94/9 

5003 
6/33 
7262 
839  / 
9520 

31 
32 
33 

34 
35 

36 
37 
38 
39 
40 

7803 
7742 
768) 
7620 
7559 

779  / 
7730 
7669 
7607 
7546 

7780 
77/8 
7656 
7595 
7533 

7768 
7706 
7644 
7582 
7520 

7756 
7694 
7632 
7569 
7507 

7745 
7682 
76/9 
7557 
7494 

7733 
7670 
7607 
7544 
748  / 

772  / 
7658 
7595 
753  / 

7468 

77/0 
7646 
7582 
75/9 
7455 

357698 
367634 
37-7570 
38-7506 
39  '7442 

3-97/3 
4'08/6 
4'/9/9 
4-3022 
4-4/25 

98/7 
0923 
2029 
3/35 
424  / 

992  / 
1030 
2/39 

3247 
4356 

#025 
//37 
2248 
3360 
4472 

0/29 
(243 
2358 
3473 
4588 

0233 
/350 
2468 
3586 
4703 

0337 
(457 

2578 
3698 
48/9 

044  / 
/564 
2688 
38// 
4934 

0545 
/67/ 

2798 
3924 
5050 

0649 
/778 
2907 
4037 
5/66 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

7498 
7437 
7376 
73/5 
7254 

7485 
7423 
7362 
730  / 
7239 

747  ( 
74(0 
7348 
7286 
7225 

7458 
7396 
7334 
7272 
72/0 

7445 
7383 
7320 
7258 
7/96 

7432 
7369 
7306 
7244 
7/8/ 

74/8 
7355 
7292 
7229 
7/66 

7405 
7342 
7278 
72/5 
7/52 

739  / 
7328 
7264 
720  / 
7/37 

40-7378 
4/73/4 
42'7250 
43-7/86 
447/22 

4-5228 
4'633/ 
4-7434 
4-8538 
4'964/ 

5347 
6453 
7559 
8665 
977/ 

5465 
6574 
7683 
8792 
990  / 

5584 
6696 
7807 
89/9 
#03  / 

5702 
68/7 
7932 
9046 
0/6/ 

582  / 
6938 
8056 
9/74 
029  / 

5939 
7060 
8/80 
930  / 
042  / 

6058 
7/8( 
8305 
9428 
055  / 

6176 
7303 
8429 
9555 
068  / 

6295 
7424 
8553 
9682 
0811 

41 
42 
43 
44 
45 

46 
47 
48 
49 
SO 

7/93 
7/32 
707  / 
7009 
6948 

7/78 
7116 
7055 
6994 
6932 

7(63 
7/0/ 
7040 
6978 
69/6 

7/48 
7086 
7024 
6962 
6900 

7/33 
707/ 
7009 
6946 
6884 

7//S 
7056 
6993 
6930 
6868 

7/03 

7040 
6977 
69/4 
6851 

7088 
7025 
6962 
6898 
6835 

7073 
70/0 
6946 
6882 
68/9 

457058 
46-6994 
47-6930 
48-6866 
49-6802 

5  '0744 
5-/S47 
5'2950 
5'4053 
5'5/56 

0877 
(983 
3089 
4/95 
530  / 

1010 
2119 
3228 
4336 
5445 

//43 
2255 
3366 
4478 
5590 

(276 
2390 
3505 
4620 
5734 

/409 
2526 
3644 
476/ 
5879 

(542 
2662 
3783 
4903 
6024 

(675 
2798 
3921 
5045 
6(68 

(80S 
2934 
4060 
5/86 
63/3 

1941 
3070 
4199 
5328 

6457 

46 
47 
48 
49 
50 

51 
52 
53 

54 
55 

6887 
6826 
6765 
6704 
6643 

6871 
6810 
6748 
6687 
6626 

6855 
6793 
673  / 
6670 
6608 

6838 
6776 
67/4 
6652 
6590 

6822 
6759 
6697 
6635 
6572 

6805 
6742 
6680 
66/7 
6555 

6788 
6726 
6663 
6600 
6537 

6772 
6709 
6645 
6582 
65/9 

6755 
6692 
6628 
6564 
650  / 

50'673S 
5C6674 
52-66/0 
53-6547 
54-6483 

5-6259 
5-7363 
5'8466 
5  '9569 
6-0672 

6407 
7513 
86/9 
9725 
083  / 

6554 
7663 
8772 
98S/ 
0990 

6702 
78/4 
8925 
#037 
//49 

6849 
7964 
9079 
0/93 
(308 

6997 
S//4 
9232 
0349 
(467 

7/44 
8264 
9385 
0505 
/626 

7291 
84/5 
9538 
066  / 
/785 

7439 
8565 
969( 
08/8 
/944 

7586 
87/5 
9845 
0974 
2/03 

51 
52 

53 
54 
55 

56 
57 
58 
59 
60 

6582 
652  / 
6460 
6399 
6338 

6564 
6503 
6442 
6380 
63/9 

6546 
6485 
6423 
636  / 
6300 

6528 
6466 
6404 
6342 
6280 

65/0 
6448 
6385 
6323 
626  / 

6492 
6429 
6367 
6304 
6241 

6474 
64// 
6348 
6285 
6222 

6455 
6392 
6329 
6265 
6202 

6437 
6373 
63/0 
6246 
6/83 

55-64/9 
56-6355 
57-6291 
58-6227 
59'6I63 

6'/775 
6'2878 
6'398/ 
6'5084 
6'6I88 

/937 
3043 
4/49 
5255 
636  / 

2099 
3208 
43/7 
5426 
6534 

226  / 

3373 
4484 
5596 
6708 

2423 
3537 
4652 
5767 
688/ 

2584 
3702 
4820 
5937 
7055 

2746 
3867 
4987 
6/08 
7228 

2908 
4032 
5/55 
6278 
7402 

3070 
4/96 
5323 
6449 
7575 

3232 
436  / 
5490 
66/9 
7749 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 
~66 
67 
68 
69 
70 

6277 
62/6 
6/55 
6094 
6033 

6258 
6/96 
6/35 
6073 
60/2 

6238 
6/76 
6//5 
6053 
599) 

62/8 
6/56 
6094 
6032 
5970 

6/98 
6136 
6074 
60// 
5949 

6/79 
6//6 
6053 
599  / 
5928 

6/59 
6096 
6033 
5970 
5907 

6/39 
6076 
60/2 
5949 
5886 

6)  19 
6055 
5992 
5928 
5864 

60'6099 
6  /  '6035 
62-5971 
63-5907 
64'5843 

6729/ 
6-8394 
6-9497 
7'0600 
7-/703 

7467 
8573 
9679 
0785 
/89/ 

7643 
8752 
986  / 
0970 
2079 

7820 
8932 
#043 
//55 
2267 

7996 
9111 
0225 
(340 
2455 

8/72 
9290 
0408 
/525 
2643 

8349 
9469 
0590 
1710 
2831 

8525 
9648 
0772 
/S95 
30/8 

870  / 
9828 
0954 
2080 
3206 

8878 
#007 
1/36 
2265 
3394 

61 
62 
63 
64 
65 

5972 
59/( 

5850 
5789 
5728 

595  / 

5889 
5828 
5767 
5705 

5930 
5868 
5806 
5744 
5683 

5908 
5846 
5784 
5722 
5660 

5887 
5824 
5762 
5700 
5638 

5865 
5803 
5740 
5677 
56/5 

5844 
578) 
57/8 
5655 
5592 

5822 
5759 
5696 
5633 

5569 

580) 
5737 
5674 
56/0 
5546 

65-5779 
66'  57  15 
67-5651 
68-5587 
695523 

7-2806 
7'3909 
7-50/3 
7'6//6 
772(9 

2997 
4/03 
5209 
63/5 
742  / 

3/88 
4297 
5406 
65/5 
7624 

3379 
449  / 
5"602 
67/4 
7826 

3569 

4684 
5799 
6914 
8028 

3760 
4878 
5995 
7//3 
823  / 

3951 
5072 
6/92 
73/2 
8433 

4/42 
5265 
6389 
75(2 
8635 

4333 
5459 
6585 
77/1 
8838 

4523 
5653 
6782 
79// 
9040 

66 
67 
68 
69 
70 

71 
72 
,73 
74 
75 

5667 
5606 
5545 
5484 
5423 

5644 
5583 
5521 
5460 
5399 

562  / 
5559 
5498 
5436 
5374 

5598 
5536 
5474 
54/2 
5350 

5575 
55/3 
545/ 
5388 
5326 

5552 
5490 
5427 
5364 
5302 

5529 
5466 
5403 
5340 
5277 

5506 
5443 
5379 
53/6 
5253 

5483 
54/9 
5355 
5292 
5228 

70-5459 
71-5395 
72-5331 
73  '5267 
74-5204 

7'8322 
7  '9425 
8-0528 
8'(63( 
S'2734 

8527 
9633 
0739 
/S45 
295  / 

8732 
9S4/ 
0950 
2059 
3/68 

8938 
#050 
1161 
2273 
3385 

9(43 
0258 
(372 
2487 
3602 

9348 
0466 
/583 
270  / 
38/9 

9553 
0674 
(794 
29/5 
4035 

9759 
0882 
2005 
3(29 
4252 

9964 
(090 
22/6 
3343 
4469 

#/69 
/298 
2427 
3557 
4686 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

5362 
530  / 
5240 
5/79 

5M8 

5337 
5276 
52/5 
5/53 
5092 

53/3 
5251 
5/89 
5/28 
5066 

5288 
5226 
5/64 
5/02 
5040 

5264 
520  / 
5/39 
5077 
50/4 

5239 
5/76 
5//4 
505  / 

4988 

52/4 
5/5/ 
5088 
5025 
4962 

5/89 
5/26 
5063 
5000 
4936 

5/65 
5/0/ 

5037 
4974 
49/0 

75-5/40 
76-5076 
77-50/2 
78-4948 
79-4884 

8-3838 
8'494( 
S'6044 
87(47 
8  '8250 

4057 
5/63 
6269 
7375 
848/ 

4277 
5386 
6495 
7604 
87/3 

4497 
5609 
6720 
7832 
8944 

47(6 
583  ( 
6946 
8060 
9/75 

4936 
6054 
7171 

8289 
9406 

5/56 
6276 
7397 
85/7 
9638 

5375 
6499 
7622 
8746 
9869 

5595 
672/ 
7848 
8974 
#/00 

58/5 
6944 
8073 
9202 
033  / 

76 
77 
78 
79 
80 

8/ 
82 
83 
84 
-85 

5056 
4995 
4934 
4873 
48/2 

5030 
4969 
4908 
4846 
4785 

5004 
4943 
488/ 
48/9 
4758 

4978 
49/6 
4854 
4792 
4730 

4952 
4890 
4827 
4765 
4703 

4926 
4863 
4800 
4738 
4675 

4899 
4836 
4773 
47/0 
4647 

4873 
48/0 
4746 
4683 
4620 

4846 
4783 
47/9 
4656 
4592 

SO'4820 
8/  '4756 
82-4692 
83-4628 
84-4564 

S'9353 
9  '0456 
9'(559 
9-2663 
9-3766 

9587 
0693 
(799 
2905 
40/( 

9822 
0930 
2039 
3/48 
4257 

#056 
//68 
2279 
339  / 
4503 

0290 
(404 
25/9 
3634 
4749 

0524 
(642 
2759 
3877 
4994 

0758 
/S79 
2999 
4/20 
5240 

0992 
2((6 
3239 
4362 
5486 

(226 
2353 
3479 
4605 
573  / 

/46/ 
2590 
37/9 
4848 
5977 

81 
82 
83 
84 
85 

86 
87 

88 
89 
90 

475/ 
4690 
4629 
4568 
4507 

4724 
4662 
460  ( 
4540 
4478 

4696 
4634 
4573 
451  / 

4449 

4668 
4606 
4544 
4482 
4420 

4640 
4578 
45/6 
4453 
439) 

46/3 
4550 
4487 
4425 
4362 

4584 
4522 
4459 
4396 
4333 

4556 

4493 
4430 
4367 
4303 

4528 
4465 
440  / 
4337 
4274 

85-4500 
86-4436 
87-4372 
88-4308 
89-4244 

9-4869 
9-5972 
97075 
9'8/78 
9'928/ 

5117 
6223 
7329 
8436 
9542 

5366 

6475 
7584 
8693 
9802 

56/5 
6727 
7838 
8950 
#062 

5863 
6978 
8093 
9207 
0322 

6)  (2 
7229 
8347 
9465 
0582 

636  / 

748  / 
8601 
9722 
0842 

6609 
7732 
8856 
9979 
((02 

6858 
7984 
9//0 
#236 
/363 

7/06 
8235 
9364 
0494 
/623 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 

a? 

98 
99 
100 

83 

4446 
4385 
4324 
4263 
4202 

44/7 
4356 
4294 
4233 

4/72 

4388 
4326 
4264 
4203 
4(41 

4358 
4296 
4234 
4/72 
41/0 

4329 
4266 
4204 
4142 

4080 

4299 
4237 
4/74 
4111 
4049 

4270 
4207 
4/44 
408/ 
40/8 

4240 
4/77 
4//3 
4050 
3987 

42/0 
4/47 
4083 
40/9 
3956 

90'4/SO 
91-4116 
92-4052 
93-3988 
94-3924 

/  0'0384 
(0'(488 
(0'259/ 
(0-3694 
/0-4797 

0648 
1754 
2860 
3966 
5072 

09// 
2020 
3/28 
4237 
5346 

//74 
2286 
3397 
4509 
562  / 

(437 
2551 
3666 
478  / 
5895 

(700 
28(7 
3935 
5053 
6(70 

/963 
3083 
4204 
5324 
6445 

2226 
3349 
4473 
5596 
67/9 

2489 
36/5 
474/ 
5868 
6994 

2752 
388  / 
50/0 
6/39 
7268 

91 
92 
93 
94 
95 

4/4/ 
4080 
40/9 
3958 
3897 

4110 
4049 
3988 
3926 
3865 

4079 
40/8 
3956 
3894 
3833 

4048 
3986 
3924 
3862 
3800 

40/7 
3955 
3893 
3830 
3768 

3986 
3923 
3861 

3798 
3736 

3955 
3892 
3829 
3766 
3703 

3923 
3860 
3797 
3734 
3670 

3892 
3828 
3765 
370/ 
3638 

95-3S6/ 
96.3797 
97-3733 
98  '3669 
99-3605 

70-5900 
(0'7003 
(0-8(06 
(0'9209 
(('03(3 

6178 
7284 
8390 
9496 
0602 

6455 
7564 
8673 
9782 
089  / 

6733 
7845 
8956 
#068 
/ISO 

70(0 
8/25 
9240 
0354 
(469 

7288 
8405 
9523 
0640 
(758 

7565 
8686 
9806 
0927 
2047 

7843 
8966 
#089 
(2/3 
2336 

8/20 
9246 
0373 
(499 
2625 

S398 
9527 
0656 
/7S5 
29/4 

96 
97 
98 
99 
100 

40' 

39'   38' 

3/|  30'   35' 

34' 

33' 

32'  |   31' 

40' 

39'  |  38' 

37' 

36' 

35' 

34'  !  33' 

32-', 

31' 

SINE. 

COSINE. 

i 
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TRAVERSE  TABLES. 


6°            COSIXK. 

SlXE. 

6° 

1 
2 
3 

4 

5 

30'  •  31' 

32' 

33' 

34' 

3.V  |  30' 

37' 

38' 

39' 

3D'   31'  |  32'   33'   34' 

3.')'   36'   37' 

38' 

39' 

/ 

2 
3 
4 
5 

9936 
9871 
9807 
9743 
9679 
9614 
9550 
9486 
942  1 
9357 

9935 
987) 
9806 
9742 
9677 

9935 
9870 
9805 
9740 
9675 

9935 
9869 
9804 
9739 

9674 

9934 
9869 
9803 
9738 

9672 

9934 
9868 
9802 
9736 
9670 

9934 
9867 
980  f 
9735 
9669 

9933 
9867 
9800 
9734 
9667 

9933 
9866 
9799 
9732 

9665 

•9933 
/  '9865 
2  9798 
3-9731 

4-9664 

'//32 
'2264 
'3396 
•4528 
•5660 

//35 
2270 
3405 
4540 
5675 

1(38 
2276 
34/3 
455  / 
5689 

1141 
2281 
3422 
4563 
5704 

1(44 
2287 
343  ( 
4574 
57/8 

(/46 
2293 
3439 
4586 

5732 

(149 
2299 
3448 
4597 

57-7 

((52 
2305 
3457 
4609 
576) 

)/55 
23/0 
3465 
462( 
5776 

//58 
23/6 
3474 
4632 

5790 

6 
7 
8 
9 

(0 

96/2 
9548 
9483 
94/9 
9354 

9610 
9545 
9480 
94/6 
935  / 

9608 
9543 
9478 
94/3 

9347 

9606 
954  / 

9475 
94/0 

9344 

9604 
9538 
9472 
9a07 
934( 

9602 
9536 
9470 
9404 
9337 

9600 
9534 
9467 
940  / 
9334 

9598 
953  / 
9464 
9398 
933  / 

5  '9596 
6-9529 
7-9462 
S'9394 
9'9327 

'6792 
'7924 
'9056 

ro/ss 

C/320 

6810 

7944 
9079 
02(4 
(349 

6827 
7965 
9/02 
0240 
(378 

S844 

7985 
9126 
0266 

1407 

6862 
8005 
9149 
0292 
/436 

6879 
8025 
9/72 
03/8 
(465 

6896 
8046 
9(95 
0344 
(494 

69/4 
8066 
92(8 
0370 
1523 

6931 
8086 
924  / 
0396 

(552 

694S 
8(06 
9264 
0422 
(580 

6 

7 
8 
9 
(0 

II 
12 
13 
14 
IS 

9293 
9229 
9/64 
9/00 
9036 

9289 
9225 
9/60 
9095 
903  / 

9286 
922  ( 
9/56 
909  / 
9026 

9282 
92/7 
9/5/ 
9086 
902  / 

9278 
92/3 
9/47 
9082 
90/6 

9275 
9209 
9/43 
9077 
9011 
~894T 
8879 
88/3 
0747 
8681 

927/ 
9205 
9/38 
9072 
9006 
8940 
8873 
8807 
874  / 
8675 

9267 
920  / 
9/34 
9068 
900/ 
"8934 
8S68 
8801 
8734 
8668 

9264 
9/97 
9/30 
9063 
8996 

/  fl'9260 
U'9193 
I2'9I2S 
13-9058 
14-8991 

/  '2452 
/  '3584 
/'47/6 
/  '5848 
/  -6980 

2484 
36/9 
4754 
5889 
7024 
8/59 
9294 
0429 
(564 
2698 

25/6 
3654 
4792 
5929 
7067 
8205 
9343 
048  ( 
(6(8 
2756 

2548 
3688 
4829 
5970 
7111 
825  / 
9392 
0533 
1673 
28(4 

2580 
3723 
4867 
6010 
7(54 

26  M 
3758 
4904 
605  ( 

7/97 

2643 
3792 
4942 
609  / 

724  / 

2675 
3827 
4979 
6(32 
7284 
8436 
9588 
074/ 
/S93 
3045 

2707 
3862 
50(7 
6(72 
7327 
8482 
9638 
0793 
(948 
3/03 

2738 
3896 
5055 
62/3 
7371 
8529 
9687 
0845 
2003 
3/6) 

(( 
(2 
13. 

14 
15 

16 
17 
18 
19 
20 

8972 
8907 
8843 
8779 
87/4 

8966 
8902 
8837 
8772 
8708 

8961 
8896 
1851 

8766 
870  / 

8956 
8890 
8825 
8760 
8695 

8950 
8885 
88/9 
8754 
8688 

8929 
8862 
8795 
8728 
866  / 

/  5  '8924 
/  6  '8856 
17-8789 
18-8722 
19  '8654 

C8//3 
/  '9245 
2  '0377 
2-/509 
2'264( 

8297 

944  1 
0585 
(728 
2872 

8344 
9490 
0637 
(783 
2930 

8390 
9539 
0689 
/83S 

29S7 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

8650 
8586 
8522 
8457 
8393 

8643 
8579 
85/4 
8449 
8385 

8636 
857/ 
8506 
844  / 
8376 

8629 
8564 
8499 
8433 
8368 

8622 
8557 
849  ( 
8425 
8360 

86/5 
8549 
8483 
84/7 
8352 

8608 
8542 
8476 
8409 
8343 

860  / 
8535 
8468 
840  / 
8335 

8594 
8527 
8460 
8393 
8326 

20-8587 
21  -8520 
22-8453 
23-8385 
24'83/S 

2  '3773 
2  '4905 
2  6037 
27(69 
2'830( 

3833 
4968 
6(03 
7238 

8373 

3894 
5032 
6(70 
7307 
8445 

3955 
5095 
6236 
7377 
85(8 

40/5 
5(59 
6303 

7446 
8590 

4076 
5223 
6369 
75(6 
8662 

4(37 
5286 
6436 
7585 
8734 

4(97 
5350 
6502 
7654 
8807 

4258 
54(3 
6568 
7724 
8879 

43/9 
5477 
6635 
7793 
895  / 

21 
22 
23 
24 
25 

8329 
8264 
8200 
8/36 
8072 

8320 
8256 
8/9/ 
8/26 
8062 

83/2 

8247 
8/82 
8//7 
S052 

8303 
8238 
8/72 
8/07 
8042 

8294 
8229 
8/63 
8097 
8032 

8286 
8220 
8/54 
8088 
8022 

8277 
82// 
8/44 
8078 
SO/2 

8268 
8202 
8/35 
8068 
8002 

8259  25'825/ 
S/93  26-8/83 
8/26  27-8116 
8059  28-8049 
7992  ;  29'7982 

2-9433 
3  0565 
3-1697 
3  '2829 
3'396I 

9508 
0643 
1778 
29(3 
4048 

9583 
072( 
(859 
2997 
4(34 

9658 
0799 
(940 
3080 
422  / 

9733 
0877 
202  / 
3(64 
4308 

9809 
0955 
2/0/ 

3248 
4394 

9884 
(033 
2/82 
3332 

448  / 

9959 
Illl 
2263 
34/6 
4568 

#034 
//89 
2344 
3499 
4655 

0/09 
/267 
2425 
3583 
474/ 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

8007 
7943 
7879 
78/4 
7750 

7997 
7932 
7868 
7803 
7739 

7987 
7922 
7857 
7792 
7727 

7977 
79/f 
7846 
778/ 
77/5 

7966 
7901 
7835 
7769 
7704 

7956 
7S90 
7824 
7758 
7692 

7946 
7879 
78/3 
7747 
7680 

7935 
7869 
7802 
7735 
7669 

7925 
7858 
779  / 
7724 
7657 

3079/4 
31  '7847 
327780 
3377/3 
347645 

3-5093 
3-6225 
3-7357 
3'8489 
3'962( 

5183 
63(8 
7452 
8587 
9722 

5272 
64(0 
7548 
8686 
9823 

5362 
6502 
7643 
8784 
9925 

545/ 
6595 
7739 
8882 
#026 

554/ 
6687 
7834 
8980 
0/27 

563  ( 
6780 
7929 
9079 
0228 

5720 
6872 
8025 
9/77 
0329 

5810 
6965 
8120 
9275 
0430 

5899 
7057 
82/5 
9373 
053  / 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

7686 
7622 
7557 
7493 
7429 

7674 
7609 
7545 
7480 
74/6 

7662 
7597 
7532 
7467 
7402 

7650 
7585 
7520 
7454 
7389 

7638 
7573 
7507 
744  / 

7376 

7626 
7560 
7494 
7428 
7362 

76/4 
7548 
7482 
74/5 

7349 

7602 
7536 
7469 
7402 
7336 

7590 

7523 
7456 
7389 
7322 

357578 
36-7511 
37-7443 
38-7376 
39-7309 

4-0753 
4-/8S5 
4-30(7 
4-4/49 

4  '528' 

0857 
(992 
3/27 
4262 
5397 

096  ( 
2099 
3237 
4375 
55(2 

(065 

2206 
3347 
4487 
5628 

//69 
23/3 
3456 
4600 
5744 

(273 

2420 
3566 
47/3 
5859 

/377 
2527 
3676 
4826 
5975 

/48/ 
2634 
3786 
4938 
6090 

(585 

274  ( 
3896 
505  / 
6206 

/689 

2847 
4006 
5/64 
6322 

36 

37 
38 
39 
40 

4/ 
42 
43 
44 
45 

7364 
7300 
7236 
7/72 
7/07 

735  / 
7286 
7222 
7/57 
7093 

7337 
7272 
7207 
7/43 
7078 

7324 
7259 
7/93 
7/28 
7063 

73/0 
7245 
7/79 
7//3 
7048 

7297 
723  / 
7/65 
7099 
7033 

7283 
72/7 
7/50 
7084 
70/8 

7269 
7203 
7/36 
7069 
7003 

7255 
7/88 
7121 
7055 
6988 

40'7242 
4/7/74 

427/07 
437040 
44-6972 

4-64(3 
4-7545 
4'8677 
4'9809 
5'094/ 

6532 
7667 
8802 
9937 
1071 

6650 
7788 
8926 
#064 
(202 

6769 
7909 
9050 
OI9( 
(332 

6887 

803  1 
9)74 
03(8 
(462 

7006 
8(52 
9299 
0445 
(592 

7/24 
8274 
9423 
0572 
/722 

7243 
8395 
9547 
0699 
(852 

7361 
85/6 
967( 
0827 
(982 

7480 
8638 
9796 
0954 
2//2 

4( 
42 
43 
44 
45 

46 

47 
48 
49 
50 

7043 
6979 
69/5 
6850 
6786 

7028 
6963 
6899 
6834 
6769 

70/3 
6948 
6883 
68/8 
6753 

6997 
6932 
6867 
6802 
6736 

6982 
69/7 
685  / 
6785 
6720 

6967 
690  / 
6835 
6769 
6703 

695  / 
6885 
68/9 
6753 

6686 

6936 
686P 
6803 
6736 
6670 

692  / 

6854 
6787 
6720 
6653 

45-6905 
46'6838 
47-6771 
48'6703 
49-6636 

5'2073 
5'3206 
5-4338 
5-5470 
5'6602 

2206 
334  / 

4476 
56/( 

6746 

2339 
3477 
46/5 
5753 

689  ( 

2472 
36/3 

4754 
5894 
7035 

2605 

3749 
4892 
6036 
7)80 

2738 
3885 
503  / 
6/78 
7324 

2S7/ 
4020 
5/70 
63/9 

7469 

3004 
4/56 
5309 
646  / 
76/3 

3/37 
4292 

5447 
6602 
7758 

3270 
4428 
5586 
6744 
7902 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

6722 
6657 
6593 
6529 
6465 

6705 
6640 
6576 
65// 
6446 

6688 
6623 
6558 
6493 
6428 

667/ 
6606 
6541 
6475 
64/0 

6654 
6589 
6523 
6457 
6392 

6637. 
657/ 
6505 
6439 
6373 

6620 
6554 
6488 
642  ( 
6355 

6603 
6536 
6470 
6403 
6337 

6586 
65/9 
6452 
6385 
63(8 

50-6569 
5/'650( 
52-6434 
53-6367 
54-6300 

5-7734 
5-8866 
5'9998 
6'/(30 
6-2262 

788/ 
90/6 
#/5( 
/286 
242  / 

8028 
9(66 
0304 
(442 
2580 

8/76 
93/7 
0457 
/598 
2739 

8323 
9467 
06)0 
(754 
2898 

847/ 
96/7 
0764 
1910 
3057 

86/8 
9767 
09(7 
2066 
32/5 

8765 
99/8 
/070 
2222 
3374 

89(3 
#068 
(223 
2378 
3533 

9060 
02/8 
/376 
2534 
3692 

51 
52 
53 
54 
55 

6400 
6336 
6272 
6207 
6/43 

6382 
63/7 
6253 
6(88 
6/23 

6363 

6298 
6233 
6/68 
6/03 

6345 
6279 
6214 
6149 

6084 

6326 
626  / 
6/95 
6/29 

6064 

6307 
6242 
6/76 
6//0 
6044 

6289 
6222 
6/56 
6090 
6024 

6270 
6203 
6/37 
6070 
6004 

625  / 
6/84 
6117 
6050 
5983 

55  '6232 
56-6/65 
57-6098 
58  '603  / 
59  '5963 

6  '3394 
6  '4526 
6-5658 
6-6790 
6'7922 

3556 
469  / 
5825 
6960 
8095 

37/7 
4855 
5993 

7/3( 
8269 

3879 
5020 
6/6( 
730  / 
8442 

4041 
5(85 
6328 
7472 
86(6 

4203 
5349 
6496 
7642 
8789 

4365 
55/4 
6664 
78/3 
8962 

4527 
5679 
6831 
7983 
9136 

4688 
5844 
6999 
8(54 
9309 

4850 
6008 
7/66 
8324 
9482 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

6079 
60/5 
5950 
5886 
5822 

6059 
5994 
5930 
5865 
5800 

6039 
5974 
5909 
5844 
5779 

60/8 
5953 
5888 
5823 
5757 

5998 
5932 
5867 
580  / 
5736 

5978 
59/2 
5846 
5780 
57/4 

5957 
589  / 
5825 
5759 
5692 

5937 
5870 
5804 
5737 
567/ 

59/6 
5850 
5783 
57/6 
5649 

60-5896 
61  '5829 
62-5761 
63-5694 
64-5627 

6-9054 
7-0(86 
7'/3/8 
7-2450 
73582 

9230 
0365 
(500 
2635 
3770 

9407 
0544 
(682 
2820 

3958 

9583 
0724 
(864 
3005 
4(46 

9759 
0903 
2046 
3(90 
4333 

9935 
(082 
2228 
3375 
452  ( 

#/(2 
/26( 
24(0 
3560 
4709 

0288 
(440 
2592 
3745 
4897 

0464 
(6(9 
2775 
3930 
5085 

0640 
/798 
2957 
4//5 
5273 

61 

62 
63 
64 
65 

66 

67 
68 
69 

70 

5757 
5693 
5629 
5565 
5500 

5736 
567/ 
5606 
5542 
5477 

57/4 

5649 
5584 
55/9 
5454 

5692 
5627 
556  / 
5496 
543/ 

5670 
5604 
5539 
5473 
5408 

5648 
5582 
SSI  6 
5450 
5384 

5626 
5560 
5494 
5427 
5361 

5604 
5537 
547  / 
5404 
5338 

5582 
55/5 

5448 
538  / 
53(4 

65'5560 
66  '5492 
67-5425 
68-5358 
69-5290 

7'47/4 

7'5846 
7-6978 
7-8//0 
7'9242 

4905 
6040 
7/75 
83/0 

9445 

5096 
6233 
737  / 

8509 
9647 

5286 

6427 
7568 
8708 
9849 

5477 
6621 
7764 
8908 
#05  ( 

5668 

68(4 
796( 
9/07 
0254 

5859 

7008 
8(57 
9307 
0456 

6049 
7201 
8354 
9506 
0658 

6240 

7395 
8550 
9705 
086  ( 

643  / 
7589 
8747 
9905 
(063 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

5436 
5372 
5307 
5243 
5/79 

54/3 
5348 
5283 
52/9 
5/54 

5389 
5324 
5259 
5/94 
5/29 

5366 
5300 
5235 
5/70 
5/05 

5342 
5276 
52// 
5(45 
5080 

53/8 
5252 
5/87 
5/2/ 
5055 

5295 
5228 
5/62 
5096 
5030 

527  / 
5204 
5/38 
507  / 
5004 

5247 
5/80 
5113 
5046 
4979 

70  '5223 
71-5156 
72-5089 
73-5021 
74-4954 

8-0374 
8'/506 
S'2638 
8'3770 

S'4902 

0579 
(7/4 
2849 
3984 
SII9 

0785 
/922 
3060 
4(98 
5336 

0990 
2(3( 
327  ( 
44(2 
5553 

((95 
2339 
3482 
4626 
5769 

/400 
2547 
3693 
4840 
5986 

(605 
2755 
3904 
5054 

6203 

(8(( 
2963 
4((5 
5267 

6420 

20/6 
3/7( 
4326 
548  ( 
6636 

222  ( 
3379 
4537 
5695 
6853 

71 
72 
73 
74 
75 

76 

77 
78 
79 
80 

5//5 

5050 
4986 
4922 
4858 

5090 
5025 
4960 
4896 
483/ 

5064 
4999 
4935 
4870 
4805 

5039 
4974 
4909 

4843 
4778 

50/4 

,4948 
4883 
48/7 
4752 

4989 
4923 
4857 
479  / 
4725 

4963 
4897 
483  / 
4765 
4698 

4938 
487  / 
4805 
4738 
467  / 

4912 
4845 
4778 
47(2 

4645 

75-4887 
76-4820 
77-4752 
78-4685 
79-4618 

8-6034 
87/66 
8-8298 
8'943( 
9-0563 

6254 
7389 
8524 
9659 
0794 

6474 
76(2 
8749 
9887 
(025 

6693 
7834 
8975 
#//5 
(256 

69(3 
8057 
9200 
0344 
(487 

7/33 
8279 
9426 
0572 
(7/9 

7352 
8502 
9651 
0800 
(950 

7572 
8724 
9876 
(029 
2/8/ 

779  ( 
8947 
#(02 
(257 
24/2 

801  ( 
9(69 
0327 
(485 
2643 

76 

77 
78 
79 
SO 

8/ 
82 
83 
84 
85 

4793 
4729 
4665 
4600 
4536 

4767 
4702 
4637 
4573 
4508 

4740 
4675 
46/0 
4545 
4480 

47/3 
4648 
4582 
45/7 
4452 

4686 
4620 
4555 
4489 
4424 

4659 
4593 
4527 
446  / 
4395 

4632 
4566 
4499 
4433 
4367 

4605 
4538 
4472 
4405 
4338 

4578 
45(/ 
4444 
4377 
4310 

80-4550 
8/  '4483 
82-44/6 
83-4349 
84  '428  / 

9-/69S 
9-2827 
9'3959 
9'509( 
9-6223 

/929 
3064 
4/99 
5333 
6468 

2(63 
330  ( 
4438 
5576 
67(4 

2397 
3538 
4678 
58(9 
6960 

263  / 
3775 
49/8 
6062 
7205 

2865 
40/2 
5/58 
6304 
745) 

3099 
4249 
5398 
6547 
7697 

3333 

4485 
5638 
6790 
7942 

3567 
4722 
5878 
7033 
8(88 

380/ 
4959 
6//7 
7275 
8433 

81 
82 
83 
84 
85 

86 

87 
88 
89 
90 

4472 
4408 
4343 
4279 
42/5 

4443 
4379 
4314 
4250 
4185 

44/5 
4350 
4285 
4220 
4/55 

4387 
432  / 
4256 
4/9/ 
4/25 

4358 
4292 
4227 

4/6( 
4096 

4329 
4263 
4/97 
4/32 

4066 

430  / 
4234 
4/68 
4/02 
4036 

4272 
4205 
4/39 
4072 
4005 

4243 
4(76 
4(09 
4042 
3975 

85-42/4 

86-4(47 
87-4079 
88-40/2 
89  '3945 

9-7355 
9'8487 
9-96(9 
10-0751 

10-1883 

7603 
8738 
9873 
/008 
2/43 

7852 
8990 
#/27 
(265 
2403 

8100 
924  / 
0382 
(522 
2663 

8349 
9493 
0636 
/780 
2923 

8597 
9744 
0890 
2037 
3/83 

8846 
9995 
//45 
2294 
3443 

9094 
#247 
(399 
255) 
3703 

9343 
0498 
/653 
2808 
3964 

959  / 
0749 
(908 
3066 

4224 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

4/50 
4086 
4022 
3958 

3893 

4/20 
4056 
399  / 
3927 
3862 

4090 
4025 
3960 
3895 

383  / 

4060 
3995 
3930 
3864 
3799 

4030 
3964 
3899 
3833 
3768 

4000 
3934 
3868 
3802 
3736 

3969 
3903 
3837 
3770 
3704 

3939 
3872 
3806 
3739 

3672 

3908 
384  ( 
3774 
3707 

3640 

90-3878 
91-3810 
92-3743 
93-3676 
94  '3608 

IQ'3015 
(0-4(47 
10  5279 
(0'64(( 

ID'7543 

3278 
44(3 
5548 
6683 
78(8 

354  / 
4679 
58/7 
6954 
8092 

3804 
4945 
6085 
7226 
8367 

4067 
5210 
6354 
7498 
864  / 

4330 
5476 
6623 
7769 
89(6 

4593 
5742 
6892 
804  / 
9/90 

4856 
6008 
7/60 
83/3 

9465 

5//9 
6274 
7429 
8584 
9739 

5382 
6540 
7698 
8856 

#0/4 

91 
92 
93 
94 
95 

96 
97 
98 
99 
(00 

83 

3829 
3765 
3700 
3636 
3572 

3797 
3733 
3668 
3604 
3539 

3766 
370/ 
3636 
357  / 
3506 

3734 
3669 
3603 
3538 

3473 

3702 
3636 
357/ 
3505 

3440 

3670 
3604 
3538 
3472 
3406 

3638 

3572 
3505 
3439 
3373 

3606 
3539 
3473 
3406 
3339 

3573 
3507 
3440 
3373 
3306 

95  '354  / 

96-3474 
97-3407 
98-3339 
99-3272 

/0-8675 
(0-9807 
/  /  '0939 
//•207/ 
/  /  '3203 

8953 
#087 
(222 
2357 
3492 

9230 
0368 
(506 
2643 
378) 

9507 
0648 
(789 
2929 
4070 

9785 
0928 
2072 
32(6 

4359 

#062 
(209 
2355 
3502 

4648 

0340 
/489 
2638 
3788 
4937 

06/7 
(769 
2922 
4074 
5226 

0894 
2050 
3205 
4360 
55/5 

((72 
2330 
3488 
4646 
5804 

96 
97 
98 
99 

I'll! 

3D' 

29' 

J- 

27 

20' 

25' 

24' 

23' 

oo' 

21' 

3d' 

29   28' 

27' 

20' 

2.V 

3J 

?;>,' 

22' 

21' 

SINE. 

COSINE.           83° 

40 


TRAVERSE  TABLES. 


6° 

/ 

2 
3 
4 
5 

COSINE. 

SINE. 

6° 
/ 

2 

3 

4 
5 
6 
7 
8 
9 
(0 

40'  j  41' 

42' 

43' 

44' 

45' 

46' 

47' 

48' 

49' 

40' 

41'  |  42'  |  43' 

44'  |  45'   46' 

47' 

48'  |  49' 

9932 
9865 
9797 
9730 
9662 

9932 
9864 
9796 
9728 
9660 

9932 
9963 
9795 
9727 
9659 

993  / 
9863 
9794 
9725 
9657 

993  / 
9862 
9793 
9724 
9655 

993  / 
9861 
9792 
9723 
9653 

9930 
986  / 
979  / 
972  / 
9652 

9930 
9860 
9790 
9720 
9650 

9930 
9859 
9789 
97/9 
9648 

'9929 
/  '9859 
2'9788 
3-97/7 
4-9647 

•1161 
'2322 
•3483 
'4644 
'5805 

((64 
2328 
349  ( 
4655 
58(9 

((67 
2333 
3500 
4667 
5834 

((70 
2339 
3509 
4678 
5848 

((72 
2345 
35(7 
4690 
5862 
7035 
8207 
9380 
0552 
1725 

/(75 
235  ( 
3526 
470  ( 
5877 

((78 
2357 
3535 
47/3 
589( 

1181 
2362 
3543 
4725 
5906 

((84 
2368 
3552 
4736 
5920 

((87 
2374 
356  ( 
4748 
5935 

6 
7 
8 
9 
10 

9594 
9527 
9459 
939; 

9324 

9592 
9524 
9456 
9388 
9320 

9590 
9522 
9454 
9385 
93/7 

9588 
9520 
945  / 
9382 
93/4 

9586 
95/7 
9448 
9379 
93/0 

9584 
95/5 
9445 
9376 
9307 

9582 
95/2 

9443 
9373 
9303 

9580 
95/0 
9440 
9370 
9300 

9578 
9508 
9437 
9367 
9297 

5-9576 
6  '9505 
7  '9434 
8  '9364 
9-9293 

•6966 
'8/27 
'9287 
/  '0448 
/•/609 

6983 
8147 
93(/ 
0474 
/638 

7000 
8)67 
9334 
0500 
(667 

70(8 
8(87 
9357 
0526 
(696 

7052 
8228 
9403 
0578 
(754 

7070 
8248 
9426 
0604 
(783 

7087 
8268 
9449 
0630 
(8/2 

7(04 
8288 
9472 
0656 
(840 

7(22 
8308 
9495 
0682 
(869 

II 
12 
13 
14 
IS 

9256 
9/89 
9/2; 

9053 
S9S6 

9252 
9/85 
9//7 
9049 
898  / 

9249 
9/80 
9//2 
9044 
8976 

9245 
9/76 
9/08 
9039 
897  / 

924  / 
9/72 
9/03 
9034 
8965 

9238 
9/68 
9099 
9030 
8960 

9234 
9/64 
9094 
9025 
8955 

9230 
9/60 
9090 
9020 
8950 

9226 
9/56 
9086 
90/5 
8945 

/  0-9222 
11-9152 
12-9081 
13-9010 
1  4  -8940 

/  '2770 
/'393/ 
/  "5092 
/  '6253 
1-7414 

2802 
3966 
5/30 
6293 
7457 

2834 
4000 
5(67 
6334 
750  ( 

2866 
4035 
5205 
6374 
7544 

2897 
4070 
5242 
64/5 
7587 

2929 
4/04 
5280 
6455 
763  ( 

296  ( 
4(39 
53(7 
6496 
7674 

2993 
4(74 
5355 
6536 
77(7 

3024 
4208 
5393 
6577 
776  ( 

3056 
4243 
5430 
66(7 
7804 

II 
12 
13 
14 
15 

16 

17 
18 
19 
20 

8918 
8851 
8783 
87/5 
8648 

89/3 

8845 
8777 
8709 
S64/ 

8907 
8839 
877/ 
8702 
8634 

8902 
8833 
8765 
8696 
8627 

8896 
8827 
8758 
8689 
862  / 

889  / 
8822 
8752 
8683 

86/4 

8885 
88/6 
8746 
8676 
8607 

8880 
88/0 
8740 
8670 
8600 

8874 
8804 
8734 
8663 
8593 

/5'S869 
/  6'  8798 
/  7  '8728 
/  8  '8657 
/9-85S6 

1  '8575 
1  '9736 
2'0897 
2  '2058 
2'32/9 

862  / 
9785 
0949 
2//3 
3276 

8667 
9834 
1001 
2167 
3334 

87(4 
9883 
(053 
2222 
3392 

8760 
9932 
//05 
2277 
3450 

8806 
998( 
//57 
2332 
3507 

8852 
#030 
(209 
2387 
3565 

8898 
0080 
(26( 
2442 
3623 

8945 
0(29 
(3/3 
2497 
368  / 

899  ( 
0(78 
(365 
2552 
3739 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

8580 
85/2 
8445 
8377 
83/0 

8573 
8505 
8437 
8369 
830  / 

8566 
8498 
8429 
836  / 
8293 

8559 
8490 
842  / 
8353 
8284 

8552 
8483 
84/4 
8345 

8276 

8544 
8475 
8406 
8336 
8267 

8537 
8468 
8398 
8328 
8259 

8530 
8460 
8390 
8320 
8250 

8523 
8452 
8382 
83/2 
824  / 

20-85/6 
21  '8445 
22-8374 
23-8303 
24-8233 

2'4380 
2'5540 
2'670/ 
2'7862 
2'9023 

4440 
5604 
6768 
7932 
9095 

4501 
5668 
6834 
8001 
9(68 

4562 
573  ( 
690( 
8070 

9240 

4622 
5795 
6967 
8/40 
93/2 

4683 
5858 
7034 
8209 
93S4 

4744 
5922 
7(00 
8278 
9457 

4804 
5985 
7/66 
8348 
9529 

4865 
6049 
7233 
84(7 
9601 

4925 
6//2 
7299 
8486 
9673 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

8242 
8/74 
8/07 
8039 
7972 

8233 
8/65 
8097 
8029 
796  / 

8224 
8/56 
8088 
80/9 
795  / 

82/6 
8/47 
8078 
80/0 
794  / 

8207 
8/38 
8069 
8000 
793  / 

8/98 
8/28 
8059 
7990 
792/ 

8/89 
8119 
8050 
7980 
79/0 

8/80 
8//0 
8040 
7970 
7900 

8171 
8101 
8030 
7960 
7890 

25-8/62 
26'809/ 
27-8021 
28-7950 
297879 

3-0/84 
3'/345 
3-2506 
3-3667 
3-4828 

0259 
/423 
2587 
375/ 
49/5 

0334 
1501 
2668 
3835 
500( 

0409 
(579 
2749 
3918 
5088 

0485 
(657 
2830 
4002 
5(75 

0560 
(735 
29(0 
4086 
526  ( 

0635 
(8(3 
299  ( 
4(70 
5348 

07/0 
/89( 
3072 
4253 
5435 

0785 
1969 
3/53 
4337 
552) 

0860 
2047 
3234 
442  ( 
5608 

26 
27 
28 
29 
30 

31 

32 
33 
34 
35 

7904 
7836 
7769 
770/ 
7633 

7893 
7825 
7757 
7690 
7622 

7883 
78/5 
7746 
7678 
76/0 

7872 
7804 
7735 
7666 
7598 

7862 
7793 
7724 
7655 
7586 

785  / 
7782 
77/3 
7643 
7574 

784  / 
777/ 
770/ 
7632 
7562 

7830 
7760 
7690 
7620 
7550 

78/9 
7749 
7679 
7608 
7538 

30-7809 
31  '7738 
327667 
33-7597 
34-7526 

3'5989 
3-7/50 
3'83// 
3  '9472 
4-0633 

6078 
7242 
8406 
9570 
0734 

6(68 
7335 
850  ( 
9668 
0835 

6257 
7427 
8597 
9766 
0936 

6347 
7520 
8692 
9864 
(037 

6437 
76/2 
8787 
9963 
7/38 

6526 
7704 
8883 
#06  ( 
(239 

66/6 
7797 
8978 
0/59 
(340 

6705 
7889 
9073 
0257 
/44( 

6795 
7982 
9/69 
0356 
1542 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

7566 
7498 
743  / 
7363 
7295 

7554 
7486 
74/8 
7350 
7282 

754  / 
7473 
7405 
7337 
7268 

7529 
746  / 
7392 
7323 
7255 

75/7 
7448 
7379 
73/0 
724  / 

7505 
7435 
7366 
7297 
7227 

7492 
7423 
7353 
7283 
72/4 

7480 
74/0 
7340 
7270 
7200 

7468 
7397 
7327 
7257 
7/86 

35-7455 
36-7384 
37-73/4 
38-7243 
39-7/72 

4V793 
4'2954 
4'4//5 
4-5276 
4-6437 

/897 
306/ 
4225 
5389 
6553 

200  ( 
3(68 
4335 
5502 
6668 

2105 
3275 
4445 
56(4 
6784 

2209 
3382 
4554 
5727 
6899 

23(3 
3489 
4664 
5840 
70/5 

24(7 
3596 
4774 
5952 
7(3( 

252  / 

3703 
4884 
6065 
7246 

2625 
3809 
4994 
6/78 
7362 

2729 
39(6 
5(03 
6290 
7477 

36 
37 
38 
39 
40 

4/ 
42 
43 
44 
45 
46 
47 
48 
49 
50 

7228 
7/60 
7093 
7025 
6957 

72/4 
7/46 
7078 
70/0 
6942 

7200 
7/32 
7063 
6995 
6927 

7/86 
7//7 
7049 
6980 
69/2 

7/72 
7/03 
7034 
6965 
6896 

7/58 
7089 
70/9 
6950 

6S8/ 

7/44 
7074 
7005 
6935 
6865 

7/30 
7060 
6990 
6920 
6850 

7//6 
7046 
6975 
6905 
6834 

40-7/02 
4/-703/ 
42-6960 
43-6890 
44-68/9 

4-7598 
4-8759 
4-9920 
5-/OS/ 
5'2242 

77/7 
8880 

ton 

1208 
2372 

7835 
9002 
0(68 
(335 
2502 

7953 
9(23 
0293 
(462 
2632 

8072 
9244 
04(7 
(589 
2762 

8/fO 
9366 
054  / 
(7(6 
2892 

8309 
9487 
0665 
(844 
3022 

8427 
9608 
0789 
/97( 
3152 

8546 
9730 
09/4 
2098 
3282 

8664 
9851 
(038 
2225 
34(2 

41 
42 
43 
44 
45 

6890 
6822 
6754 
6687 
66/9 

6874 
6806 
6738 
6670 
6602 

6858 
6790 
6722 
6654 
6585 

6843 
6774 
6706 
6637 
6568 

6827 
6758 
6689 
6620 
655  / 

68/2 
6742 
6673 
6604 
6534 

6796 
6726 
6656 
6587 
65/7 

6780 
67/0 
6640 
6570 
6500 

6764 
6694 
6623 
6553 
6483 

45-6748 
46  -.6678 
47-6607 
48-6536 
49-6466 

5-3403 
5'4564 
5  '5  725 
5-6886 
5-8046 

3536 

4699 
5863 
7027 
8/9/ 

3669 
4835 
6002 
7/69 
8335 

380  ( 
497( 
6(4( 
7310 

8480 

3934 
5(07 
6279 
7452 
8624 

4067 
5243 
64(8 
7593 
8769 

4200 
5378 
6557 
7735 
89(3 

4333. 
55(4 
6695 
7876 
9058 

4466 
5650 
6834 
80/8 
9202 

4599 
5786 
6973 
8(59 
9346 

46 
47 
48 
49 
50 

5/ 
52 
53 
54 
55 
~56 
57 
58 
59 
60 

6552 
6484 
64/6 
6349 
628  / 

6534 
6466 
6398 
6330 
6262 

65/7 
6449 
6380 
63/2 
6244 

6500 
643  / 
6362 
6294 

6225 

6482 
64/3 
6344 
6275 
6206 

6465 
6396 
6326 
6257 
6/88 

6447 
6378 
6308 
6238 
6/69 

6430 
6360 
6290 
6220 
6/50 

64/2 
6342 
6272 
620  / 
6131 

50-6395 
5  /  '6324 
52-6253 
53-6/83 
54-6112 

5'9207 
6'0368 
6'/529 
6-2690 
6'385/ 

9355 
05/9 
(682 
2846 
40(0 
~5I74~ 
6338 
750  / 
8665 
9829 

9502 
0669 
(835 
3002 
4169 

9649 
08(9 
(989 
3(58 
4328 

9797 
0969 
2(42 
3314 
4487 

9944 
III'' 
2295 
3470 
4646 

#09( 
1270 
2448 
3626 
4804 

0239 
(420 
260  ( 
3782 
4963 

0386 
(570 
2754 
3938 
5/22 

0533 
/720 
2907 
4094 
528  / 

51 
52 
53 
54 
55 

62/4 
6/46 
6078 
60// 
5943 

6/95 
6/27 
6059 
599  / 
5923 

6/76 
6/07 
6039 
5971 
5902 

6/57 
6088 
60/9 
595  / 
5882 

6/37 
6068 
6000 
593  / 
5862 

61  18 
6049 
5980 
59/0 
584  / 

6099 
6029 
5960 
5890 
582  / 

6080 
60/0 
5940 
5870 
5800 

606  / 
5990 
5920 
5850 
5779 

55-6041 
56-5971 
57-5900 
58-5829 
59  '5759 

6'50/2 
6'6/73 
6-7334 
6'8495 
6'9656 

5336 
6502 
7669 
8836 
#002 

5497 
6667 
7837 
9006 
0/76 

5659 
6832 
8004 
9(77 
0349 

582  / 

6996 
8(72 
9347 
0522 

5983 
7(6( 
8339 
95(8 
0696 

6(44 
7326 
8507 
9688 
0869 

6306 
7490 
8674 
9858 
/042 

6468 
7655 
8842 
#029 
(2(6 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

5875 
5808 
5740 
5673 
5605 

5855 
5787 
57/9 
565  / 
5583 

5834 
5766 
5697 
5629 
556  / 

58/3 
5745 
5676 
5607 
5539 

5793 
5724 
5655 
5585 
55/7 

5772 
5702 
5633 
5564 
5495 

575  / 
568/ 
56/2 
5542 
5472 

5730 
5660 
5590 
5520 
5450 

5709 
5639 
5568 
5498 
5428 

60-5688 
6C56(7 
62-5547 
63  '5476 
64-5405 

7'08/7 
7'/978 
7'3/39 
7-4299 
7-5460 

0993 
2(57 
332  ( 
4484 
5648 

((69 
2336 
3503 
4669 
5836 

(345 
25(5 
3685 
4854 
6024 

(522 
2694 
3867 
5039 
62(2 

(698 
2873 
4049 
5224 
6399 

(874 
3052 
423  ( 
5409 
6587 

2050 
323  ( 
44(3 
5594 
6775 

2226 
34/0 
4595 
5779 
6963 

2403 
3590 
4776 
5963 
7(50 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 
70 

5537 
5470 
5402 
5334 
5267 

55/5 
5447 
5379 
53  // 
5243 

5493 
5424 
5356 
5288 
52/9 

5470 
5402 
5333 
5264 
5/96 

5448 
5379 
53/0 
524  / 
5/72 

5425 
5356 
5287 
52/7 
5/48 

5403 
5333 
5263 
5/94 
5/24 

5380 
53/0 
5240 
5/70 
5/00 

5357 
5287 
52/7 
5/46 
5076 

65-5334 
66-5264 
67-5/93 
68-5/22 
69-5052 

7'662/ 
77782 
7-8943 
8'0/04 
S-/265 

6812 
7976 
9(40 
0303 
(467 

7003 
8(69 
9336 
0503 
(669 

7(93 
8363 
9533 
0702 
(872 

7384 
8556 
9729 
090  ( 

2074 

7575 
8750 
9925 

not 

2276 

7765 
8944 
#(22 
(300 
2478 

7956 
9/37 
03/8 
(499 
268  / 

8/47 
933  ( 
05(5 
(699 
2883 

8337 
9524 
07/( 
(898 
3085 

71 
72 
73 
74 
75 

5/99 
5/32 
5064 
4996 
4929 

5/75 
5/07 
5039 
497  / 
4903 

5/5/ 
5083 
50/5 
4946 
4878 

5/27 
5058 
4990 
492  / 
4853 

5/03 
5034 
4965 
4896 
4827 

5079 
5009 
4940 
487/ 
480/ 

5054 
4985 
49/5 
4845 
4776 

5030 
4960 
4890 
4820 
4750 

5006 
4935 
4865 
4794 
4724 

70-4981 
71-4910 
72-4840 
734769 
74'4698 

8  '2426 
8  '3587 
8  '4748 
S'5909 
8  '7070 

263  ( 
3795 
4959 
6(23 
7286 

2836 
4003 
5(70 
6336 
7503 

304  ( 
42(( 
538  ( 
6550 
7720 

3246 
44(9 
559  ( 
6764 
7936 

3452 
4627 
5802 
6978 
8(53 

3657 
4835 
60(3 
7191 
8370 

3862 
5043 
6224 
7405 
8586 

4067 
525  ( 
6435 
76(9 
8803 

4272 
5459 
6646 
7833 
9020 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 
80 

486/ 

4794 
4726 
4658 
459  / 

4835 
4767 
4700 
4632 
4564 

48/0 
474  / 
4673 
4605 
4536 

4784 
47/5 
4647 
4578 
4509 

4758 
4689 
4620 
455  / 
4482 

4732 
4663 
4593 
4524 
4455 

4706 
4636 
4567 
4497 
4427 

4680 
46/0 
4540 
4470 
4400 

4654 
4583 
45/3 

4443 
4372 

75-4628 
76-4557 
77-4486 
78  44/5 
79-4345 

8-8231 
8-9392 
9-0552 
9'/7/3 

9-2874 

8450 
96(4 
0778 
(942 
3/05 

8670 
9836 
(003 
2/70 
3337 

8889 
#059 
(228 
2398 
3568 

9)09 
028  ( 
(454 
2626 
3799 

9328 

0504 
(679 
2855 
4030 

9548 
0726 
(905 
3083 
426  ( 

9767 
0949 
2(30 
33(( 

4492 

9987 
1171 
2355 
3539 

4723 

#207 
(393 
2580 
3767 
4954 

8/ 
82 
83 
84 
85 

4523 
4455 
4388 
4320 
4253 

4496 
4428 
4360 
4292 
4224 

4468 
4400 
4332 
4263 

4/95 

444  / 
4372 
4303 
4235 
4/66 

44/3 
4344 
4275 
4206 
4/37 

4385 
43/6 
4247 
4/78 
4/08 
7039 
3970 
3900 
383  / 
3762 

4358 
4288 
42/8 
4/49 
4079 
4009 
3940 
3870 
3800 
373  / 

4330 
4260 
4/90 
4/20 
4050 
3980 
39/0 
3840 
3770 
3700 

4302 
4232 
4/6/ 
409  / 
402  / 

8  0'4274 
Bl'4203 
82-4133 
83-4062 
84-3991 
85-3921 
86'3850 
87-3779 
88-3709 
SS'3638 

9-4035 
9-5/96 
9-6357 
9  75/8 
9-8679 

4269 
5433 
6597 
776  / 
8925 

4503 
5670 
6837 
8003 
9/70 

4737 
5907 
7076 
8246 
94/6 

497/ 
6(44 
7316 
8489 
966( 

5205 
638  ( 
7556 
873  ( 
9907 

5439 
66(8 
7796 
8974 
#(52 

5673 
6854 
8036 
92(7 
0398 

5907 
709  ( 
8275 
9459 
0643 

6(4f 
7328 
85(5 
9702 
0889 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

4/85 
4//7 
4050 
3982 
39/5 

4/56 
4088 
4020 
3952 

3884 

4/27 

4058 
3990 
3922 
3854 

4098 
4029 
3960 
3892 
3823 

4068 
3999 
3930 
386  / 
3792 

3950 
3880 
38/0 
3739 
3669 

9-9840 
/O'/OO/ 
/0-2/62 
/  0-3323 

/  0-4484 

tots 

1252 
2416 
3580 
4744 

0337 
(504 
2670 
3837 
5004 

0585 
(755 
2924 
4094 
5264 

0834 
2006 
3(79 

435  ( 
5524 

(082 
2258 
3433 
4608 
5784 

(33/ 

2509 
3687 
4865 
6044 

(579 
2760 
394  ( 
5(22 

6304 

(827 
30(( 
4(96 
5380 
6564 

2076 
3263 
4450 
5637 

6824 

91 
92 
93 
94 
95 

3847 
3779 
37/2 
3644 
3576 

38/6 
3748 
3680 
36/2 

3544 

3785 
37/7 
3649 
3580 
35/2 

3754 
3686 
36/7 
3548 
3480 
34// 
3343 
3274 
3205 
3/37 

3723 
3654 
3585 
35/6 
3447 

3692 
3623 
3554 

3484 
34/5 

366  / 
359  / 
3522 
3452 
3382 

3630 
3560 
3490 
3420 
3350 

3599 
3528 
3458 
3388 
33/7 

90-3567 
91-3497 
92-3426 
93-3355 
94-3284 

/  0-5645 
(0-6805 
(0-7966 
(0-9(27 
(  (  -0288 

5907 
707/ 
8235 
9399 
0563 

6/70 
7337 
8504 
9670 
0837 

6433 
7603 
8772 
9942 
11  12 

6696 
7869 
904  ( 
#2(4 
(386 

6959 
8(34 
93/0 
0485 
(66( 

7222 
8400 
9578 
0757 
1935 

7485 
8666 
9847 
/028 
2200 

7748 
8932 
#(/6 
(300 
2484 

80(0 
9(97 
0384 
(57/ 
2758 

91 
92 
93 
94 
95 

96 
97 
98 
99 
(00 

83 

3509 
3441 
3374 
3306 
3238 

3476 
3408 
3340 
3272 
3205 

3444 
3375 
3307 
3239 
3/7/ 

3378 
33/0 
324) 
3/72 
3/03 

3346 
3276 
3207 
3/38 
3069 

33/3 
3243 
3/74 
3(04 
3034 

3280 
32/0 
3/40 
3070 
3000 

3247 
3/77 
3/06 
3036 
2966 

95-32/4 
96-3/43 
97-3072 
98-3002 
99-2931 

(C(449 
(C26IO 
/C377/ 
/  )  '4932 
(  (  "6093 

(727 
2890 
4054 
52(8 
6382 

2004 
3171 
4337 
5504 
6671 

2281 

3451 
4620 
5790 
6960 

2559 
373) 
4904 
6076 
7249 

2836 
40(( 
5(87 
6362 

7537 

3113 
4292 

5470 
6648 
7826 

3390 
4572 
5753 
6934 
81/5 

3668 
4852 
6036 
7220 
8404 

3945 
5l»i 
6319 
7506 
8693 

96 
97 
98 
99 
(00 

-20' 

19' 

18' 

17' 

l(j' 

15' 

14' 

13' 

12'  |   11' 

20'  |  19' 

18'   17' 

Hi' 

15' 

14'  |  13' 

12' 

11' 

SINE. 

COSINK.             83" 

TRAVERSE  TABLES. 


6° 
/ 

2 
3 

4 

5 

(  Vi.SlNE. 

SINK. 

6° 
/ 

2 
3 

4 

5 

50 

51' 

52   5:i' 

51' 

55   5H   .>,    5n 

5y' 

n  5i' 

B? 

S3   54' 

Bg 

H 

57'   58' 

59' 

9929 
9858 
9787 
97/6 
9645 

9929 
9857 
9786 
97/4 
9643 

9928 
9857 
9785 
97/3 
964  / 

9928 
9856 
9784 
97/2 
9640 

9928 
9855 
9783 
97/0 
9638 

9927 
9854 
9782 
9709 
9636 

9927 
9854 
978/ 
9707 
9634 

9927 
9853 
9780 
9706 
9633 

9926 
9852 
9779 
9705 
963  ( 

•9926 
/  '9852 
2-9777 
3'9703 
49629 

•(/90 
•2380 
•3569 
"4759 
•5949 

1193 
2385 
3578 
477/ 
5964 

((96 
239  / 
3587 
4782 
5978 

1198 
2397 
3595 
4794 
5992 

(20( 
2403 
3604 
4805 
6007 

(204 
2409 
36(3 
4817 
602  ( 

(207 
24(4 
362  ( 
4829 
6036 

1210 
2420 
3630 
4840 
6050 

/2I3 
2426 
3639 
4852 
6065 

(2/6 
2432 
3647 
4863 
6079 

6 

7 
8 
9 
(0 

9574 
9503 
9432 
936  / 

9290 

9572 
9500 
9429 
9358 

9286 

9570 
9498 
9426 
9354 
9283 

9568 

9495 
9423 
935  / 

9279 

9565 
9493 
9421 
9348 
9276 

9563 
949  / 
94/8 
9345 

9272 

956  / 

9488 
94/5 
9342 
9269 

9559 
9486 
94/2 
9339 
9265 

9557 
9483 
9409 
9336 

9262 

S'9555 
6'948( 
7'9407 
8  '9332 

9-9258 

7(39 
'8329 
'95/9 
/•0708 
C/S9S 

7/56 
8349 
9542 
0734 
1927 

7/74 
8369 
9565 
0760 
1956 

7191 
8389 
9588 
0786 
(985 

7208 
8410 
96(1 
08/2 
20/4 

7226 

8430 
9634 
0838 
2043 

7243 
8450 
9657 
0864 
207( 

7260 
8470 
9680 
0890 
2/00 

7278 
8490 
9703 
09/6 
2/29 

7295 
85(1 
9726 
0942 
2158 

6 

7 
8 
9 
10 

I/ 

;2 

13 

14 
(5 

92/9 
9/48 
9077 
9006 
8934 

92/5 
9/43 
9072 
900/ 
8929 

92/  / 
9/39 
9068 
8996 
8924 

9207 
9/35 
9063 
899  / 
89/9 

9203 
9/3/ 
9058 
8986 
89/4 

9/99 
9/27 
9054 
898  / 
8908 

9/96 
9(22 
9049 
8976 
8903 

9/92 
9//8 
9045 
897  / 
8898 

9(88 
9((4 
9040 
8966 
8893 

/0'9/84 
11-9110 
(2-9036 
(3-8961 
(4-8887 

/  '3088 
/  '4278 
/  '5468 
/'6657 
/  '7847 

3120  3/52 
43/2  4347 
5505  5543 
6698  6738 
789(  7934 

3/83 
4382 
5580 
6779 
7977 

32/5 
44/6 
56(8 
68(9 
802J 

3247 
445  / 
5655 
6860 
8064 

3279 
4486 
5693 
6900 
8(07 

33/0 
4520 
5730 
6940 
8/50 

3342 
4555 
5768 
698  / 
8/94 

3374 
4590 
5805 
702  / 
8237 

// 
12 
13 

14 
15 
16 

17 
/S 
19 
20 

/6 
(7 
IS 
19 
20 

8863 
8792 
872/ 
8650 
8579 

8858 
8787 
87/5 
8644 
8572 

8852 
878/ 
8709 
8637 
8565 

8847 

8775 
8703 
863  / 

8558 

8841 
8769 
8696 
8624 
855  / 

8836 
8763 
8690 
86/7 

8544 

8830 
8757 
8684 

S6M 
8537 

8824 
875/ 
8677 
8604 
8530 

88(9 

8745 
867  ( 
8597 
8523 

15-8813 
16-8739 
(7'8665 
18-8591 
19-85/6 

/  '9037 
2'0227 
2-1417 
2'2607 
23796 

9083 
0276 
(469 
266  ( 

3854 

9(29 
0325 
(52( 
27/6 
39/2 

9(76 
0374 
(573 
2771 
3970 

9222 
0423 
/625 
2826 
4027 

9268 
0472 
(677 
288  / 

4085 

93(4 
052/ 
(729 
2936 
4(43 

9360 
057  1 
(78) 
299  / 

420  / 

9407 
0620 
(833 
3045 
4258 

9453 

0669 
(885 
3/00 

43/6 

21 
22 
23 
24 
25 

8598 
8437 
8366 
8295 
8224 

850  / 
8430 
8358 
8287 
82/5 

8494 
8422 
8350 
8279 
8207 

8486 
84/4 
8342 
8270 
8/98 

8479 
8407 
8334 
8262 
8/89 

8472 
8399 
8326 
8253 
8181 

8464 
839  / 
83/8 
8245 
8/72 

8457 
8383 
83(0 
8237 
8(63 

8.450 
8376 
8302 
8228 
8(54 

20'8442 
2CS368 
22-8294 
23-8220 
24-8(45 

2-4986 
2'6/76 
2'7366 
2'8556 
2-9745 

5047 
6239 
7432 
8625 
98/8 

5(07 
6303 
7499 
8694 
9890 

5(68 
6367 
7565 
8764 
9962 

5229 
6430 
763  / 
8833 
#034 

5289 
6494 
7698 
8902 
0/06 

5350 
6557 
7764 
897( 
0(79 

54// 
662/ 
783  / 
904  / 
025  / 

547( 
6684 
7897 
9//0 
0323 

5532 
6748 
7964 
9/79 
0395 

21 
22 
23 

2-4 

25 

26 
27 
28 

29 
30 

8/53 
8082 

eon 

7940 
7869 

8/44 
8073 
800/ 
7930 
7859 

8/35 
8063 
7992 
7920 
7848 

8/26 
8054 
7982 
79/0 

7838 

till 

8044 
7972 
7900 
7827 

8108 
8035 
7962 
7889 
78/7 

8099 
8026 
7952 
7879 
7806 

8090 
8016 
7943 
7869 
7796 

8080 
8007 
7933 
7859 
7785 

25-8071 
26-7997 
27-7923 
28-7849 
29-7774 

3-0935 
3'2/25 
3-33/5 
3-4505 
3-5694 

1010 
2203 
3396 
4588 
578( 

(085 
228  / 

3477 
4672 
5868 

1161 
2359 
3557 
4756 
5954 

(236 

2437 
3638 
4840 
604( 

1311 
2515 
3719 
4923 
6/28 

(386 
2593 
3800 
5007 
62/4 

(46/ 

267  / 
388/ 
509  ( 
630( 

(536 
2749 
3962 
5(75 

6388 

1611 
2827 
4043 
5258 

6474 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

7798 
7727 
7656 
7585 
7514 

7787 
77/6 
7644 
7573 
7502 

7776 
7705 
7633 
756  / 
7489 

7766 
7694 
7621 
7549 
7477 

7755 
7682 
76/0 
7537 
7465 

7744 
767/ 
7598 
7526 

7453 

7733 
7660 
7587 
75/4 
744/ 

7722 
7649 

7575 
7502 

7428 

77// 
7637 
7564 
7490 
74(6 

30V700 
31  "7626 
327552 
33-7478 
34-7404 

3'6884 
3-8074 
3  '9264 
4'0454 
4*1644 

6974 
8(67 
9359 
0552 
(745 

7063 
8259 
9455 
0650 
(846 

7/53 
835  ( 
9550 
0748 
(947 

7242 
8444 
9645 
0847 
2048 

7332 
8536 
9740 
0945 
2/49 

742  / 
8629 
9836 
/043 
2250 

75(( 
872( 
993  / 
1141 
2351 

7600 
88(3 
#026 
(239 
2452 

7690 
8906 
0(22 
(337 

2553 

31 
32 
33 
34 
35 

7443 
7372 
730) 
7230 
7/59 

7430 

7359 
7287 
72(6 

7/45 

7418 

7346 
7274 
7203 
7/3( 

7405 
7333 
726  / 
7/89 
7//7 

7393 

7320 
7248 
7/75 
7/03 

7380 

7307 
7235 
7/62 
7089 

7367 
7294 
722  / 
7/48 
7075 

7355 
728  / 
7208 
7/34 
706/ 

7342 

7268 
7194 
7/2/ 

7047 

35-7329 
36-7255 
37-7181 
38-7/07 
39-7033 

4-2833 

4'4023 
4-52/3 
4-6403 
4-7593 

2937 
4/30 
5323 
65/5 

7708 

304  / 

4237 
5433 
6628 
7824 

3/45 
4344 
5542 
674  / 
7939 

3249 

445  ( 
5652 
6853 

8055 

3353 

4557 
5762 
6966 
8/70 

3457 

4664 
587  ( 
7079 
8286 

3561 
4771 
5981 
7191 

840  / 

3665 
4878 
609  / 
7304 
85/7 

3769 
4985 
620  ( 
74)6 
S632 

3', 
37 
38 
39 
40 

41 

42 
43 
44 
45 

7088 
70/7 
6945 
6874 
6803 

7073 
7002 
693  / 
6859 
6788 

7059 
6987 
69/6 
6844 
6772 

7045 
6973 
690  / 
6829 
6756 

7030 
6958 
6886 
68/3 
674J 

70/6 
6943 
6S7/ 
6798 
6725 

7002 
6929 
6856 
6782 
6709 

6987 
69(4 
6840 
6767 
6693 

6973 
6899 
6825 
675( 
6678 

40-6958 
4  /  '6884 
42'68/0 
43-6736 
44-6662 

4'8782 
4-9972 
5"((62 
5  '2352 
5-3542 

890  / 
#094 
/286 
2479 
3672 

90/9 
02/5 
/4(0 
2606 
3802 

9/38 
0336 
(535 
2733 
3932 

9256 
0457 
(659 
2860 
4062 

9374 
0579 
1783 
2987 
4/92 

9493 
0700 
(907 
31(4 
432) 

96// 
082/ 
203  / 
324  / 
445  / 

9730 
0943 
2/56 
3368 
458  f 

9848 
1064 
2280 
3495 
47(( 

41 
42 
43 

44 

45 

46 
47 
48 
49 
50 

6732 

6661 
6590 
65/9 

6448 

67/6 
6645 
6574 
6502 
6431 

6700 
6629 
6557 
6485 
64/4 

6684 
66/2 
6540 
6468 
6396 

6668 
6596 
6524 
645  / 
6379 

6652 
6580 
6507 
6434 
636  / 

6636 
6563 
6490 
64/7 
6344 

6620 
6546 
6473 
6400 
6326 

6604 
6530 
6456 
6382 
6308 

45-6588 

46-65/3 
47-6439 
48-6365 
49  '629  / 

5-4732 
5'592/ 
57/(( 
5  "8301 
5'949( 

4864 
6057 
7250 
8442 
9635 

4997 
6/93 
7388 
8584 
9780 

5/30 

6329 
7527 
8726 
9924 

5263 

6464 
7666 
8867 
#068 

5396 

6600 
7804 
9009 
02/3 

5529 
6736 
7943 
9(50 
0357 

566  / 

687/ 
8081 
9292 
0502 

5794 
7007 
8220 
9433 
0646 

5927 
7/43 
8359 
9574 
0790 

46 
47 
48 
49 
50 

SI 
52 
53 
54 
55 
56 
57 
58 
59 
60 

6377 
6306 
6235 
6/64 
6093 

6360 
6288 
62/7 
6/45 
6074 

6342 
6270 
6/98 
6/27 
6055 

6324 
6252 
6/80 
6/08 
6036 

6306 
6234 
6/61 
6089 
60/7 

6288 
62/6 
6/43 
6070 
5997 

627  / 
6/97 
6/24 
605  / 
5978 

6253 
6(79 
6(06 
6032 
5959 

6235 
6/6( 
6087 
60/3 
5939 

50-62/7 
5C6/42 
52-6068 
53-5994 
54-5920 

6'068( 
6-/870 
6'3060 
6-4250 
6-5440 

0828 
202  / 
32/3 
4406 
5599 

0975 
2/7/ 
3366 
4562 
5758 

1  123 
2321 
3519 
47/8 
59/6 

(270 
247  ( 
3673 
4874 
6075 

/4/7 
2621 
3826 
5030 
6234 

(564 
277/ 
3979 
5/86 
6393 

/7/2 
2922 
4/32 
5342 
6552 

(859 
3072 
4285 
5498 
67(/ 

2006 
3222 
4438 
5654 
6869 

51 
52 
53 
54 
55 

6022 
595  / 
5880 
5809 
5738 

6003 
593) 
5860 
5788 
57/7 

5983 
5911 
5840 
5768 
5696 

5964 
5892 
58/9 
5747 
5675 

5944 
5872 
5799 
5727 
5654 

5925 
5852 
5779 
5706 
5633 

5905 
5832 
5759 
5686 
56/2 

5885 
58(2 
5738 
5665 
559  / 

5865 
5792 
57(8 
5644 
5570 

55'5846 
56-5772 
57-5697 
58-5623 
59-5549 

6'6630 
6V820 
6'9009 
7-0/99 
7'/389 

679  / 

7984 
9(77 
0370 
(562 

6953 
8/49 
9344 
0540 
(736 

7115 
83/3 
95/2 
07/0 
1909 

7277 

8478 
9679 
0881 
2082 

7438 
8643 
9847 
(051 
2255 

7600 
8807 
#0/4 
(22( 
2429 

7762 
8972 
0/82 
(392 
2602 

7923 
9(36 
0349 
(562 

2775 

8085 
930  ( 
05(7 
(733 

2948 

56 

57 
58 
59 

60 

61 
62 
63 
64 
65 

5667 
5596 
5525 
5454 
5383 

5646 
5574 
5503 
5432 
5360 

5625 
5553 
548  / 
5409 
5338 

5603 
553  / 
5459 
5387 
53/5 

5582 
55/0 
5437 
5365 
5292 

556/ 
5488 
54/5 
5342 
5270 

5539 
5466 
5393 
5320 
5247 

55(8 
5444 
537  / 
5297 
5224 

5496 
5422 
5349 
5275 
520  ( 

60-5475 
6/'540( 
62-5326 
63-5252 
64-5/78 

7-2579 
7-3769 
7  '4958 
7-6(48 
7-7338 

2755 
3948 
5/40 
6333 
7526 

2931 
4/27 
5322 
65/8 
77/4 

3107 
4306 
5504 
6703 
790  / 

3283 
4485 
5686 
6888 
8089 

3460 
4664 
5868 
7072 
8277 

3636 
4843 
6050 
7257 
8464 

38(2 
5022 
6232 
7442 
8652 

3988 
520  ( 
64(4 
7627 
8840 

4/64 
5380 
6596 
78(2 
9027 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 

70 

53/2 
524  / 
5/70 
5099 
5028 

5289 
52/7 
5/46 
5075 
5003 

5266 
5/94 
5/22 
5051 
4979 

5243 
5/7/ 
5099 
5027 
4955 

5220 

5/47 
5075 
5003 
4930 

5/97 

5(24 
505  / 
4978 
4906 

5/74 

5/00 
5027 
4954 
488/ 

5/50 

5077 
5003 
4930 
4856 

5/27 
5053 
4979 
4906 
4832 

65-5(04 
66-5030 
67-4955 
68  -488  ( 
69-4807 

7'8528 
7-97(8 
S'0907 
S'2097 

S'3287 

87/8 
991  1 
((04 
2297 
3489 

8909 
#/05 
/300 
2496 
3692 

9(00 

0298 
(497 
2695 
3894 

9290 

0492 
(693 
2894 
4096 

948  / 

0685 
(889 
3094 
4298 

9672 

0879 
2086 
3293 

4500 

9862 
(072 
2282 
3492 
4702 

#053 
(266 
2478 
369  / 
4904 

0243 
(459 
2675 
389) 
5/06 

71 
72 
73 
74 
75 

4957 
4885 
48/4 
4743 
4672 

4932 
4860 
4789 
47/8 
4646 

4907 
4836 
4764 
4692 
4620 

4882 
48/0 
4738 
4666 
4594 

4858 
4785 
47/3 
4640 
4568 

4833 
4760 
4687 
46/5 
4542 

4808 
4735 
4662 
4589 
45/5 

4783 
47(0 
4636 
4563 
4489 

4758 
4684 
46/0 
4537 
4463 

70-4733 
7  /  '4659 
72-4585 
73-45/0 
74-4436 

8'4477 
8  '5667 
S'6857 
8'8046 
8-9236 

4682 

5875 
7067 
8260 

9453 

4887 
6083 
7278 
8474 
9669 

5092 
629  / 
7489 
8688 
9886 

5297 
6498 
7700 
890  ( 
#/03 

5502 
6706 
79// 
9//5 
03(9 

5707 
69/4 
8/22 
9329 
0536 

59/2 
7/22 
8332 
9542 

0752 

6(/7 
7330 
8543 
9756 
0969 

6322 
7538 

8754 
9970 

((85 

71 
72 
73 
74 
75 

76 
77 
78 

79 
80 

460) 

4530 
4459 
4388 
43/7 

4575 
4504 
4432 
436  / 
4289 

4549 
4477 
4405 
4333 
4262 

4522 
4450 
4378 
4306 
4234 

4/196 
4423 
435  / 
4278 
4206 

4469 
4396 
4323 
425  / 
4/78 

4442 
4369 
4296 
4223 
4/50 

44/6 
4342 
4269 
4/95 
4/22 

4389 
43/5 
424  / 
4/67 
4094 

75  '4362 

76-4288 
77-42/4 

78-4/39 
79-4065 

9-0426 
9'(6/6 
9'2806 
9-3995 
9-5/85 

0646 
(838 
303  / 
4224 
54/6 

0865 
206( 
3256 
4452 

5647 

(085 
2283 
3482 
4680 
5878 

(304 

2505 
3707 
4908 
6/09 

(523 
2728 
3932 
5(36 
6340 

/743 
2950 
4/57 
5364 
6572 

(962 
3/72 
4382 
5592 
6802 

2/82 
3395 
4608 
582  / 

7034 

240  / 
36/7 
4833 
6049 
7264 

76 
77 
78 

79 

80 

81 
82 
83 
84 
85 

4246 
4/75 
4/04 
4033 
3962 

42/8 
4/47 
4075 
4004 
3933 

4/90 
Alia 
4046 
3975 
3903 

4/62 
4090 
40/8 
3945 

3873 

4/33 

406  / 
3989 
39/6 
3844 

4(05 
4032 
3960 
3887 
38(4 

4077 
4004 
3930 
3857 

3784 

4048 
3975 
390  / 
3828 

3754 

4020 
3946 
3872 
3798 
3724 

80-3991 
Sl'3917 
82-3843 
83-3769 

84-3694 

9'6375 
9-7565 
9'8755 
9-9945 
(0'//34 

6609 
7802 
8994 
#/87 
(380 

6843 
8039 
9234 
0430 
(625 

7077 
8275 
9474 
0672 
1871 

73(( 
85/2 
97/4 
09/5 

2//6 

7545 
8749 
9953 
//58 
2362 

7779 
8986 
#(93 
(400 
2607 

80/3 
9223 
0433 
(643 
2853 

8246 
9459 
0672 
/S85 
3098 

8480 
9696 
09(2 
2(28 
3344 

81 
82 
83 

84 
85 

86 

87 
88 
89 

90 

389  / 

3820 
3749 
3678 
3607 

386  / 
3790 
37/8 
3647 
3576 

383  / 

3760 
3688 
36/6 
3544 

380  / 
3729 
3657 
3585 
35/3 

3771 
3699 
3626 
3554 
3482 

374  ( 
3668 
3596 
3523 
3450 

37J/ 
3638 
3565 
3492 
34/9 

368( 
3607 
3534 
3460 
3387 

365  / 

3577 
3503 
3429 
3355 

85-3620 
86-3546 
87-3472 
88-3398 
89-3323 

lfl'2324 
(0'35(4 
(0'4704 
(0-5894 
(0-7083 

2573 

3765 
4958 
6151 

7343 

282  / 

40(7 
52(2 
6408 
7603 

3069 
4268 
5466 
6665 
7863 

33(8 
45/9 
5720 
6922 
8(23 

3566 
4770 
5975 
7(79 
8383 

38/4 
5022 
6229 
7436 

8643 

4063 
5273 
6483 
7693 
8903 

43// 
5524 
6737 
7950 
9/63 

4559 
5775 
699  / 
8207 
9423 

86 
87 
88 
89 
90 

91 
92 
93 

94 
95 
96 

97 
98 
99 
(00 

3536 
3465 
3394 
3323 
3252 

3504 
3433 
336  / 
3290 
32/9 

3473 
340  / 
3329 
3257 
3/86 

344  / 
3369 
3297 
3225 
3/53 

3409 
3337 
3264 
3/92 
3//9 

3377 
3305 
3232 
3(59 
3086 

3345 
3272 
3/99 
3/26 
3053 

33/3 
3240 
3/66 
3093 
30/9 

328  / 
3208 
3/34 
3060 
2986 

90  3249 
91-3175 
92'3IOI 
93'3027 

94  2953 

/  0  '8273 
/  fl'9463 
/  /  '0653 
/C/843 
/  (  '3033 

8536 
9729 
092  / 
2114 

3307 

8799 
9995 
((90 
2386 
358  / 
4777" 
5973 
7/68 
8364 
9559 

9062 
#260 
/459 
2657 
3856 
5054 
6253 
745  / 
8650 
9848 

9324 
0526 

(727 
2929 

4/30 

9587 
0792 
(996 
3200 

4404 

9850 
1057 
2264 
3472 
467? 

#/(3 
(323 
2533 
3743 
4953 

0376 
/589 
280  ; 
40(4 
5227 

0638 
(854 
3070 
4286 
5502 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

3/8/ 
3//0 
3039 
2968 
2897 

3/47 
3076 
3005 
2933 
2862 

3//4 
3042 
297  / 
2899 

2827 

308  / 
3008 
2936 

2864 
2792 

3047 
2975 
2902 
2830 

2757 

30(4 
294  / 
2868 
27951 
2722 

2980 
2907 
2834 
2760 
2687 

2946 
2873 
2799 
2726 
2652 

29(2 

2838 
2765 

269/ 
26/7 

95-2878 
96-2804 
97-2730 
98-2656 
99-2582 

(  (  '4222 
(('54(2 
(  (  '6602 
/  /  '7792 
/  /  -8982 

4500 
5692 
6885 

8078 
9270 

533  / 
6533 
7734 
8935 
#/37 

5609 
68/3 
80(7 
922  ( 

0426 

5886 
7093 
8300 
9507 

07/4 

6163 
7373 
8583 
9793 
(003 

6440 
7653 
8866 
#079 
(292 

67(7 
7933 
9(49 
0365 
(58( 

83' 

KV 

tf 

8' 

i'   <}'   5'  4'   a'   -2'  \  r 

111'   |  '.)' 

8' 

i 

6' 

5' 

4'   3'  a'   r 

SINE. 

COSINE.           83° 

TRAVERSE  TABLES. 


7° 
; 

2 
3 
4 
5 

COSINE. 

SINE. 

r 
i 

2 
3 
4 
5 

0' 

1'  J  2'  |  3'    4' 

5' 

& 

r 

8'     9' 

()' 

r 

2' 

3' 

4'  |  5' 

6' 

7' 

«' 

9' 

9925 
9851 
9776 
9702 
9627 

9925 
9850 
9775 
9700 
9626 

9925 
9850 
9774 
9699 
9624 

9924 
9849 
9773 
9698 
9622 

9924 
9848 
9772 
9696 
9620 

9924 
9847 
977) 
9695 
96/8 

9923 
9847 
9770 
9693 
96)7 

9923 
9846 
9769 
9692 
96)5 

9923 
9845 
9768 
9690 
96/3 

"9922 
)  '9844 
2  '9767 
3'9689 
4'96// 

'/2/9 
•2437 
•3656 
•4875 
•6093 

1222 
2443 
3665 
4886 
6/08 

(224 
2449 
3673 
4898 
6/22 

(227 
2455 
3682 
4909 
6(37 

(230 
2460 
369) 
492  / 
6/5( 

)233 
2466 
3699 
4933 
6)66 

(236 
2472 
3708 
4944 
6/80 

(239 
2478 
37/7 
S956 
6/95 

(242 
2484 
3725 
4967 
6209 

(245 
2489 
3734 
4979 
6223 

6 

7 
8 
9 
10 

9553 
9478 
9404 
9329 
9255 

955  / 
9476 
940  / 
9326 
925/ 

9549 
9473 
9398 
9323 
9248 

9546 
947  / 
9395 
9320 
9244 

9544 
9468 
9392 
93/6 
9240 

9542 
9466 
9389 
93)3 
9237 

9540 
9463 
9387 
93/0 
9233 

9538 
946) 
9384 
9307 
9230 

9536 
9458 
938) 
9303 

9226 

5-9533 
6-9456 
7-9378 
8-9300 
9  '9222 

73/2 
•8531 
'9750 
/'0968 
;-2)87 

7329 
855) 
9773 
0994 
22)6 

7347 
857) 
9796 
)020 
2245 

7364 
859  ( 
98/9 
(046 
2274 

738( 
86/2 
9842 
1072 
2302 

7399 
8632 
9865 
/098 
233) 

74/6 
8652 
9888 
((24 
2360 

7433 
8672 
99)  / 
)/50 

2389 

745  ( 
8693 
9934 
((76 

24/8 

7468 
87/3 
9957 
(202 

2447 

6 
7 
8 
9 
10 

II 
12 
13 
(4 
15 

9/80 
9/06 
903/ 
8956 
8882 

9/76 

9(o; 

9026 
895  / 
8877 

9/72 
9097 
9022 
8947 
8S7/ 

9/68 
9093 
90/7 
8942 
8866 

9/64 
9088 
90/2 
8937 
886/ 

9/60 
9084 
9008 
8932 

8855 

9/57 
9080 
9003 
8926 
8850 

9/53 
9076 
8998 
892  / 
8844 

9/49 
9071 
8994 
89/6 
8839 

10-9)45 
))  '9067 
)  2  '8989 
13-8911 
I4'8834 

•3406 
'4624 
'5843 
"7062 
•8280 

3437 
4659 
588) 
7(02 
8324 

3469 
4694 
59)8 
7)43 
8367 

350  / 
4728 
5956 
7/83 
84/0 

3533 
4763 
5993 
7223 
8454 

3564 
4798 
603) 
7264 
8497 

3596 
4832 
6068 
7304 
8540 

3628 
4867 
6/06 
7345 
8584 

3660 
4901 
6143 
7385 
8627 

3691 
4936 
6/8( 
7425 
8670 

II 
12 
13 
14 
(5 

16 
17 
18 
19 
20 

8807 
8733 
8658 
8584 

8509 

8802 
8727 
8652 
8577 
8502 

8796 
8721 
8646 
8570 
8495 

8790 
87/5 
8639 
8563 
8488 

87S5 
8709 
8633 
8557 
848; 

8779 
8703 
8626 
8550 
8474 

8773 
8696 
8620 
8543 
8466 

8767 
8690 
86/3 
8536 
8459 

8762 
8684 
8607 
8529 
8452 

(5  '8756 
)  6  '8678 
17-8600 
18-8523 
/9-S445 

1  '9499 
2-07(8 
2'/936 
2'3/55 
2  '43  74 

9545 
0767 
(988 
32/0 
4432 

959) 

08(6 
2040 
3265 
4489 

9638 
0865 
2092 
3320 
4547 

9684 
09/4 
2(44 
3375 
4605 

9730 
0963 
2)96 
3429 
4663 

9776 
/0/2 
2248 
3484 
4720 

9822 
)06) 
2300 
3539 
4778 

9869 
(I/O 

2352 
3594 
4836 

99(5 
((59 
2404 
3649 
4893 

(6 
17 
18 

19 
20 

21 
22 
23 
24 
25 

8435 
8360 
8286 
82// 
8/37 

8427 
8352 
8277 
8203 
8/28 

8420 
8345 
8269 
8(94 
S//9 

84/2 
8337 
826) 
8/85 
8//0 

8405 
8329 
8253 

s;77 

8/0) 

8397 
832  / 
8245 
8/68 
8092 

8390 
8313 
8236 
8/60 
8083 

8382 
8305 
8228 
8/5/ 

8074 

8375 
8297 
8220 
8/42 
8065 

20-8367 
2)  8289 
22  '82  II 
23-8/34 
24-8056 

2  '5593  5653 
2'68;;  6875 
2'8030  8096 
2'9249  93;  8 
3-0467  0540 

57(4 
6938 
8)63 
9387 
06/2 

5774 
7002 
8229 
9457 
0684 

5835 
7065 
8296 
9526 
0756 

5896 
7)29 
8362 
9595 
0828 

5956 
7(92 
8428 
9664 
0900 

60/7 
7256 
8495 
9734 
0973 

6078 
73(9 
856( 
9803 
(045 

6/38 
7383 
8628 
9872 
1117 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

8062 
7987 
79/3 
7838 
7764 

8053 
7978 
7903 
7828 
7753 

8044 
7968 
7893 
78/8 
7743 

8034 
7959 
7883 
7807 
7732 

8025 
7949 
7873 
7797 
772) 

80/6 
7939 
7863 
7787 
77/0 

8006 
7930 
7853 
7776 
7700 

7997 
7920 
7843 
7766 
7689 

7988 
79/0 
7833 
7755 
7678 

25-7978 
26-7900 
27-7823 
287745 
297667 

3-/6S6 
3-2905 
3-4/23 
3'5342 
3'656/ 

(761 
2983 
4204 
5426 
6647 

/836 
306  / 
4285 
55/0 
6734 

191  1 
3(39 
4366 
5593 
682( 

(986 
32(7 
4447 
5677 
6907 

2061 
3294 
4528 
576/ 
6994 

2(36 
3372 
4608 
5844 
7080 

221  / 
3450 
4689 
5928 
7)67 

2286 
3528 
4770 
60/2 
7254 

2362 

3606 
4851 
6096 
7340 

31 
32 
33 
34 
35 

7689 
76/5 
7540 
7466 
739  / 

7678 
7603 
7529 
7454 
7379 

7667 
7592 
75/7 
7442 
7366 

7656 
758  / 
7505 
7429 
7354 

7645 
7569 
7493 
74)7 
734) 

7634 
7558 
748  / 
7405 
7329 

7623  76/2 
7546  7535 
7470  7458 
7393  738) 
73/6  7304 

760/ 
7523 
7446 
7368 
729) 

30-7589 
3I'75I2 

32-7434 
33-7356 
34-7278 

3-7779 
3'8998 
4'02/7 
4'/436 
4  '2654 

7869 
909  / 
03/2 
;534 
2755 

7959 
9/83 
0407 
(632 
2856 

8048 
9275 
0503 
/730 
2957 

8(37 
9368 
0598 
(828 
3058 

8227 
9460 
0693 
(926 
3(59 

83(6 
9552 
0788 
2025 
326  / 

8406 
9645 
0884 
2)23 
3362 

8495 
9737 
0979 
222  / 
3463 

8585 
9830 
1074 
2319 
3564 

3) 
32 
33 
34 
35 

36 
37 
38 
39 
40 

73/7 
7242 
7/68 
7093 
70/8 

7304 
7229 
7/54 
7079 

7004 

7291 
7216 
7141 
7065 
6990 

7278 
7203 
7/27 
705  / 
6976 

7265 
7/89 
7))3 
7037 
696  / 

7252 
7/76 
7/00 
7023 
6947 

7239  7227 
7/63  7/49 
7086  '  7072 
7009  6995 
6933  69/8 

72)4 
7)36 
7059 
698  / 
6904 

35  '720  / 
367/23 
37-7045 
38-6967 
39-6889 

4-3873 
4-5092 
4'63/fl 
4-7529 

4'8748 

3977 
5;98 
6420 
7642 
8863 

408) 
5305 
6530 
7754 
8979 

4/85 
54/2 
6639 
7867 
9094 

4289 
55(9 
6749 
7979 
92(0 

4393 

5626 
6859 
8092 
9325 

4497 
5733 
6969 
8205 
944  / 

4600 
5839 
7078 
83)7 
9556 

4704 
5946 
7/88 
8430 
9672 

4808 
6053 
7298 
8542 
9787 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

6944 
6869 
6795 
6720 
6646 

6929 
6854 
6780 
6705 
6630 

69/5  ;  6900 
6840  i  6825 
6764  j  6749 
6689  i  6673 
66;  4  j  6598 

6886 
68/0 
6734 
6658 
6582 
6506" 
6430 
6354 
6278 
6202 

687  / 
6795 
67/8 
6642 
6566 
6489 
64/3 
6337 
6260 
6/84 

6856 
6779 
6703 
6626 
6549 

684) 
6764 
6687 
6610 
6533 

6827 
6749 
6672 
6594 
65/7 

40-68/2 
41  '6734 
42-6656 
43-6578 

44'650( 

4-9966 
5'//85 
5  '2404 
5  '3  622 
5'484) 

»085 
(306 
2528 
3750 
497; 

0203 
)428 
2652 
3877 
5/0/ 

0322 
(549 
2776 
4004 
5231 

0440 
1670 
2900 
4(3( 
536  / 

0558 
(791 
3025 
4258 
549) 

0677 
(9(3 
3/49 
4385 
562  / 

0795 
2034 
3273 
45/2 
575) 

09/3 
2/55 
3397 
4639 
5880 

(032 
2276 
352  ( 
4766 
60/0 

41 

42 
43 
44 
45 

46 
47 
48 
49 
50 

657; 

6497 
6422 
6348 
6273 

6555 

6480 
6405 
6330 
6255 

6539 
6463 
6388 
63/3 
6238 

6522 
6447 
637/ 
6295 
6220 

6473 
6396 
63/9 
6243 
6/66 

6456 
6379 
6302 
6225 
6(48 

6440 
6362 
6285 
6207 
6/30 

45-6423 
46  '6345 
47-6267 
48-6/90 
49.61/2 

5'6060 
5-7279 
5-8497 
5-97(6 
6-0935 

6;93 
74/4 
8636 
9857 
/079 

6326 
7550 
8774 
9999 
/223 

6458 
7686 
89/3 

mo 

(368 

659  ( 
782  / 
9052 
0282 
(5)2 

6724 
7957 
9)90 
0423 
)656 

6857 
8093 
9329 
0565 
(80( 

6989 
8228 
9467 
0706 
)945 

7(22 
8364 
9606 
0848 
2089 

7255 

8500 
9744 
0989 
2234 

46 
47 
48 
49 
50 

SI 
52 
53 
54 
55 

6/99 
6/24 
6049 
5975 
5900 

6/80  6/62 
6/06  6087 
603/  60/2 
5956  I  5937 
588)  J586/ 

6/44 
6068 
5993 
59(7 
5842 

6/26 
6050 
5974 
5898 
5822 

6/08 
603) 
5955 
5879 
5802 

6089 
60)3 
5936 
5859 
5783 

607/ 
5994 
59/7 
5840 
5763 

6053 
5975 
5898 
5820 
5743 

50-6034 
5)  '5956 
52-5879 
53'580/ 
54-5723 

6'2/53 
6  '3372 
6-459; 
6'5809 
6'7028 

230  f 
3522 
4744 
5965 
7(87 

2448 
3672 
4897 
6/2) 
7346 

2595 
3822 
5050 
6277 
7505 

2742 
3973 
5203 
6433 
7663 

2890 
4)23 
5356 
6589 
7822 

3037 
4273 
5509 
6745 
798) 

3)84 
4423 
5662 
690) 
8140 

333  / 
4573 
58/5 
7057 
8298 

3478 
4723 
5968 
72/2 
8457 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

5826 
575; 
5677 
5602 
5528 

5806 
573; 
5656 
558  / 
5506 

5786 
57// 
5636 
5560 
5485 

5766 
5690 
5615 
5539 
5464 

5746 
5670 
5594 
55)8 
5442 

5726 
5650 
5573 
5497 
542  / 

5706 
5629 
5553 
5476 
5399 

5686 
5609 
5532 
5455 
5378 

5666 
5588 
5511 
5433 
5356 

55-5645 
56-5568 
57-5490 
58-54/2 
59-5334 

6-8247 
6-9466 
7-0684 
7-/903 
7-3/22 

8409 
9630 
0852 
2073 
3295 

8570 
9795 
(0/9 
2244 
3468 

8732 
9959 
(187 
24/4 
364  / 

8893 
»)24 
)354 
2584 
38)4 

9055 
0288 
(52) 
2755 
3988 

92/7 
0453 
(689 
2925 
4/6/ 

9378 
06/7 
)856 
3095 
4334 

9540 
0782 
2024 
3265 
4507 

9702 
0946 
2/9/ 
3436 
4680 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

5453 
5379 
5304 
5230 
5/55 

5432 
5357 
5282 
5207 
5/32 

54/0 
5335 
5259 
5/84 
5/09 

5388 
53/2 
5237 
5/6/ 
5086 

5366 
5290 
52)4 
5/38 
5062 

5344 
5268 
5)92 
5)(5 
5039 

5322 
5246 
5/69 
5092 
50/6 

5300 
5223 
5)46 
5069 
4992 

5279 
520) 
5)24 
5046 
4969 

60-5256 
6T5I79 
62'SIOI 
63-5023 
64'  4945 

7  '4340 
7-5559 
7-6778 
7-7996 
7-92/5 

45(6 
5738 
6960 
8/8( 
9403 

4693 
59/7 
7/4/ 
8366 
9590 

4869 
6096 
7323 
855  ( 
9778 

5045 
6275 
7505 
8735 
9966 

522) 
6454 
7687 
8920 
#(53 

5397 
6633 
7869 
9/05 
0341 

5573 
68/2 
805) 
9290 
0529 

5749 
699  / 
8233 
9474 
07(6 

5925 
7/70 
84(4 
9659 
0904 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

5080 
5006 
493) 
4857 
4782 

5057 
4982 
4907 
4832 
4757 

5034 
4958 
4883 
4808 
4733 

50/0 
4934 
4859 
4783 
4708 

4986 
49)0 
4835 
4759 
4683 

4963 

4886 
48)0 
4734 
4658 

4939 
4862 
4786 
4709 
4632 

49)5 
4838 
4761 
4684 
4607 

4892 
48)4 
4737 
4659 
4582 

65-4868 
66-4790 
67-4712 
68-4634 
69-4557 

S'0434 
8-;652 
8'287J 
S'4090 
S'5309 

0624 
(846 
3068 
4289 
55/1 

08/5 
2039 
3264 
4488 
57/3 

/005 
2233 
3460 
4687 
59/5 

1196 
2426 
3656 
4887 
6117 

(386 
2620 
3853 
5086 
63(9 

(577 
28/3 
4049 
5285 
652  ( 

(767 
3006 
4245 
5484 
6723 

(958 
3200 
4442 
5683 
6925 

2(48 
3393 
4638 
5883 
7/27 

66 
67 
68 
69 
70 

71 

72 
73 
74 
75 

4708 
4633 
4559 
4484 
44/0 

4683 
4608 
4533 
4458 
4383 

4657 
4582 
4507 
4432 
4356 

4632 
4556 
448) 
4405 
4330 

4607 
453) 
4455 
4379 
4303 

458) 
4505 
4429 
4352 
4276 

4556 
4479 
4402 
4326 
4249 
4)72 
4096 
40)9 
3942 
3866 

4530 
4453 
4376 
4299 
4222 

4505 
4427 
4350 
4272 
4/95 

70-4479 
7C440( 
72-4323 
73  '4246 
74-4/68 

8-6527 
S'7746 
8-8965 
9-0/83 
9-/402 

6732 
7954 
9(75 
0397 
(6/9 

6937 
8/62 
9386 
06/( 
(835 

7(42 
8370 
9597 
0824 
2052 

7347 
8577 
9808 
/038 
2268 

7552 
8785 
»0/8 
/25( 
2485 

7757 
8993 
0229 
(465 
270  ( 

7962 
920  ( 
0440 
(679 
29/8 

8(67 
9409 
065  ( 
(892 
3/34 

8372 
96/7 
086) 
2/06 
335  / 

71 
72 
73 

74 
75 

76 
77 
78 
79 

80 

4335 
426; 
4/86 
4111 
4037 

4308 
4233 
4/58 
4083 
4009 

428  / 
4206 
4/3J 

4055 
3980 

4254 
4/78 
4/03 
4027 
3952 

4227 
4/5/ 

4075 
3999 
3923 

4200 
4/23 
4047 
397) 
3894 

4/45 
4068 
399  / 
39/4 
3837 

4))8 
4040 
3963 
3885 
38C8 

75-4090 
76-40/2 
773934 
78-3857 
79-3779 

9'262/ 
9-3839 
9  '5058 
9  '6277 
9-7495 

2840 
4062 
5283 
6505 
7726 

3060 
4284 
5509 
6733 
7957 

3279 
4506 
5734 
696» 
8/88 

3498 
4729 
5959 
7/89 
84/9 

37(8 
495  ( 

6/84 
74/7 
8650 

3937 
5/73 
6409 
7645 
888  / 

4/56 
5395 
6634 
7873 
9//2 

4376 
56/8 
6859 
8/0/ 
9343 

4595 

5840 
7085 
8329 
9574 

76 
77 
78 
79 
80 

61 

82 
83 
84 
85 

3962 
3888 
38/3 
3739 
3664 

3934 
3859 
3784 
3709 
3634 

3905 
3830 
3754 
3679 
3604 

3876 
3800 
3725 
3649 
3573 

3847 
377) 
3695 
36/9 
3543 

3818 
3742 
3665 
3589 
35/3 

3789 
37)2 
3635 
3559 
3482 

3760 
3683 
3606 
3529 
3452 

373/ 
3653 
3576 
3498 
342  / 

SO'3701 
Sl'3623 
82-3546 
83-3468 
84-3390 

9'87/4 
9-9933 
/0-//52 
/  D'2370 

/  0-3589 

8948 
*(70 
(39( 
26/3 
3834 

9/82 
0406 
(63) 
2855 
4080 

94/6 
0643 
(870 
3098 
4325 

9650 
0880 
2110 
3340 
4570 

9883 
I//6 
2350 
3583 
48/6 

»(/7 
/353 
2589 
3825 
506( 

035  / 
(590 
2829 
4068 
5307 

0585 
/S27 
3068 
43/0 
5552 

08/9 
2063 
3308 
4553 
5797 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

3590 
35/5 
344  / 
3366 
3292 

3559 
3484 
3409 
3335 
3260 

3529 
3453 
3378 
3303 
3228 

3498 
3422 
3347 

327; 

3/95 

3467 
339) 
33)5 
3239 
3/63 

3436 
3360 
3284 
3207 
3/3/ 

3405 
3329 
3252 
3175 
3099 

3374 
3297 
3220 
3/43 
3066 

3344 
3266 
3/89 
3/O 
3034 

85-33/2 
86-3235 
87-3/57 
88-3079 
89-3001 

/  0-4808 
/0'6026 
/  0  '7245 
/  0-8464 
f  0-9682 

5056 
6278 
7499 
872) 
9942 

5304 
6529 
7753 
8978 
»202 

5553 
6780 
8007 
9235 
0462 

580  / 
703  / 
826  / 
949  / 
0722 

6049 
7282 
85/5 
9748 
0982 

6297 
7533 
8769 
#005 
I24/ 

6545 
7784 
9023 
0262 
(501 

6794 
8036 
9277 
05/9 
(76/ 

7042 
8287 
953) 
0776 
202( 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

82 

32/7 

3/43 
3068 
2993 
29  19 

3/85 
3//0 
3035 
2960 
2885 

3(52 
3077 
3002 
2927 
285  / 

3/20 
3044 
2969 
2893 
28/7 
2742 
2666 
2591 
25/5 
2439 

3087 
30)) 
2935 
2859 
2784 

3055 
2978 
2902 
2826 
2750 

3022 
2945 
2869 
2792 
27/5 

2989 
29/2 
2835 
2758 
268/ 

2957 
2879 
2802 
2724 
2647 

90  '2924 
9T2846 
92-2768 
93-2690 
9426/3 

//'090; 

;;-2)20 
;  ;  -3338 

;  /  '4557 
)  )  '5776 

1/64 
2385 
3607 
4829 
6050 

(427 
265) 
3876 
5/00 
6324 

/689 
29(7 
4144 
537( 
6599 

(952 
3)82 
44)2 
5643 
6873 

22/5 
3448 
468( 
59)4 

7/47 

2477 
37/3 

4949 
6/85 

742  / 

2740 
3979 
52/8 
6457 
7696 

3003 
4244 
5486 
6728 
7970 
9212 
0453 
(695 
2937 
4/79 

3265 
45/0 
5755 
6999 
8244 
9489 
0733 
(978 
3223 
4467 

91 
92 
93 
94 
95 

2844 
2770 
2695 
2621 
2546 

28/0 
2735 
2660 
2586 
25// 

2776 
2701 
2626 
2550 

2i'5 

2708 
2632 
2556 
2480 
2404 

2673 
2597 
252) 
2444 
2368 

2639 
2562 
2485 
2409 

2331 

2604 
2527 
2450 
2373 
2296 

2570 
2492 
24/5 
2337 
2260 

95-2535 
96-2457 
97-2379 
98  '230  / 
99  '2224 

1  )  6995 
)C82)3 
)  (  '9432 
(2'065/ 
/2-/S69 

7272 

8493 
97/5 
0937 
2/58 

7549 

8773 
9998 
)222 
2447 

7826 
9053 
»28( 
(508 
2736 

8/03 
9333 
0564 
)794 
3024 

8380 
96)3 
0847 
2080 
33)3 

8657 
9893 
(J29 
2365 
3602 

8934 
#/73 
(4/2 
2657 
3890 

96 

97 
98 
99 

too 

60' 

68 

58'  |  57'   50'   55' 

54'   53' 

52'    51' 

60' 

59' 

58' 

57' 

56' 

55' 

54' 

53' 

52' 

51' 

SINE. 

CosnW.        .   82r 

43 


TRAVERSE  TABLES. 


7° 
/ 

2 
3 
4 
5 

COSINE. 

SINE. 

r 
i 

2 
3 
4 
5 

10'  '  IT 

1-2' 

13' 

14' 

15' 

re 

17' 

1  s'    l  <V 

10'  |  11'   12'  |  13' 

14'  i  15'   Hi' 

17' 

n? 

19' 

9922 
9844 
9766 
9687 
9609 

9922 
9843 
9765 
9686 
9608 

9921 
9842 
9763 
9685 
9606 

992  / 
9842 
9762 
9683 
9604 

9920 
984  / 
976  / 
9682 
9602 

9920 
9840 
9760 
9680 
9600 

9920 
9839 
9759 
9679 
9598 

99/9 
9839 
9758 
9677 
9597 

99/9 
9838 
9757 
9676 
9595 

•9919 
1  '9837 
2-9756 
3-9674 
4-9593 

•/24S 
•2495 
'3743 
•4990 
•623S 

(250 
250  ( 
375  ( 
5002 
6252 

/253 
2507 
3760 
50/3 

6267 

(256 
25/2 
3769 
5025 
628) 

/259 
25/8 
3777 
5036 
6296 

1262 
2524 
3786 
5048 
63/0 

(265 
2530 
3795 
5060 
6324 

/268 
2536 
3803 
507/ 
6339 

;27/ 

254  / 
38/2 
5083 
6353 

/274 
2547 
382  / 
5094 
6368 

6 

7 
8 
9 
fO 

953) 

9453 
9375 
9297 
92/9 

9529 
945  / 
9372 
9294 
92/5 

9527 
9448 
9369 
9290 
92// 

9525 

9445 
9366 
9287 
9208 

9522 

9443 
9363 
9284 
9204 

9520 

9440 
9360 
9280 
9200 

95/8 
9438 
9357 
9277 
9/97 

95/6 
9435 
9355 
9274 
9/93 

95/4 
9433 
9352 
9270 
9/89 

5'95/f 
6'9430 
7-9349 
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289  / 
28/2 
2734 
2656 
2578 

2858 
2779 
270  / 
2622 
2544 

2824 
2746 
2667 
2588 
2509 

279  / 
27/2 
2633 
2554 
2474 

2758 
2678 
2599 
25/9 

2440 

2724 
2645 
2565 
2485 
2405 

269/ 
26// 
2530 
2450 

2370 

2658 
2577 
2496 
2416 
2335 

2624 
2543 
2462 
238  / 
2300 

90-2590 
91-2509 
92-2427 

93-2346 
94-2265 

/  /  '3528 
/  /  '4776 
/  /  '6023 
//727/ 
/C85/8 

379/ 
504  / 
629  / 
7542 
8792 

4053 
5307 
6560 
78/3 
9067 

4316 
5572 
6828 
8084 

9341 

4578 
5838 
7097 
8356 
96/5 

4841 
6/03 
7365 
8627 
9889 

5(04 
6369 
7633 
8898 
#(63 

5366 
6634 
7902 
9/70 
0437 

5629 
6899 
8170 
9441 
07// 

5S9/ 
7/65 
8438 
97/2 
0985 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

2500 
2422 
2344 
2266 
2/87 

2465 
2387 
2308 
2230 
2/5( 

2430 
235  / 
2272 
2/94 
2//5 

2395 
23/6 
2237 
2/57 

2078 

2360 
2280 
220  / 
2/2/ 
2042 

2325 
2245 
2/65 
2085 
2005 

2289 
2209 
2/29 
2049 
1968 

2254 
2/73 
2093 
20/2 
/93/ 

22/9 
2/38 
2057 
/975 
/894 

95-2(83 
96-2/02 
97-2020 
98-1939 
99V  857 

(  /  '9766 
/2-/0/3 
(2'226( 
(2-3508 
(2-4756 

#043 
/293 

2544 
3794 
5045 

0320 
(573 
2827 
4080 
5333 

0597 
1853 
3109 
4366 
5622 

0874 
2/33 
3392 

465  / 
59/0 

1151 
24/3 
3675 

4937 
6/99 

(428 
2693 
3958 
5223 

648S 

/705 
2973 
4241 

5508 
6776 

(982 
3253 
4523 
5794 
7065 

2259 
3533 
4806 
6080 
7353 

82' 

50' 

w 

48' 

47' 

46' 

45' 

44' 

43'   42' 

41' 

:x  i' 

49' 

48' 

47' 

4<i' 

4o' 

44' 

43' 

•i-2' 

41' 

> 

SINE. 

COSINE.            82° 
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1 

1 

2 
3 
4 
5 

COSINE. 

SINE.             7° 

20'  |  -21' 

22' 

23' 

24' 

2;')'  |  2(5' 

27' 

28' 

29' 

20'    21' 

'2-2'  \  23'   24' 

25'   26'   27' 

28' 

29' 

; 

2 
3 
4 
5 

99/8 
9836 
9755 
9673 
9591 

99/8 
9836 
9753 
967/ 
9589 

99/7 
9835 
9752 
9670 
9587 

99/7 
9834 
975) 
9668 
9585 

99/7 
9833 

9750 
9667 
9584 

99/6 
9833 
9749 
9665 
9582 

99/6 
9832 
9748 
9664 
9580 

99/6 
983  / 
9747 
9662 
9578 

99/5 
9830 
9746 
966/ 
9576 

•99/5 
/  '9830 
2'9744 
3  '9659 
4-9574 

'/276 
'2553 

•3829 
'5/06 
•6382 

(279 
2559 
3838 
5/(7 
6397 

;282 
2564 
3847 
5;29 
6411 

(285 
2570 
3855 
5(40 
6425 

/28S 
2576 
3864 
5/52 

6440 

(291 
2582 
3873 
5/63 
6454 

/294 
2587 
388  ( 
5175 
6469 

;297 
2593 
3890 
5(86 
6483 

1299 
2599 

3898 
5198 
6497 

;302 
2605 
3907 
52(0 
65/2 

6 

7 
8 
9 
/O 

9509 
9427 
9346 
9264 
9(82 

9507 
9425 
9343 
9260 
9/78 

9505 
9422 
9340 
9257 
9/75 

9503 
9420 
9337 
9254 
9/71 

9500 
94/7 
9334 
9250 
9/67 

9498 
94/4 
9331 
9247 
9/63 

9496 
94/2 
9328 
9244 
9/60 

9494 
9409 
9325 
9240 
9/56 

949; 
9406 
9322 
9237 
9(52 

5'9489 
6'9404 
7-93/9 
S'9233 
9'9/48 

•7658 
'8935 

;-02;; 
cuss 

;  '2764 

7676 
8955 
0234 
(5(4 
2793 

7693 
8975 
0257 
(540 
2822 

77/0 
8995 
028  / 
/566 
285) 

7728 
90/6 
0304 
/592 
2880 

7745 
9036 
0327 
(6/8 
2908 

7762 
9056 
0350 
(644 
2937 

7780 
9076 
0373 
1669 
2966 

7797 
9096 
0396 
(695 
2995 

78(4 
9((7 
04(9 
(72( 

3024 

6 

7 
8 
9 
(0 

;/ 

12 
13 
14 
IS 
16 
17 
18 
19 
20 

9/00 
90/8 
8937 
8855 
8773 

9096 
90/4 
8932 
8850 
8767 

9092 
90/0 
8927 
8844 
8762 

9088 
9005 
8922 
8839 
8756 

9084 
900  / 
89/7 
8834 
875/ 

9080 
8996 
89/2 
8829 
8745 

9076 
8992 
8907 
8823 
8739 

907/ 
8987 
8903 
88/8 
8734 

9067 
8982 
8398 
88/3 
8728 

/  fl'9063 
/  /  -8978 
/  2  '8893 
/  3  -8808 
;  4-8722 

T404/ 

;-53;7 

/  '6593 
;  -7870 

;-9;46 

4072 
5352 
663  ( 
7910 
9(90 

4/04 
5386 
6668 
795f 
9233 

4/36 
542( 
6706 
799  / 
9276 

4/68 
5455 
6743 
803  / 
93/9 

4/99 
5490 
678  / 
8072 
9363 

4231 
5525 
68(8 
8112 
9406 

4263 
5559 
6856 
8(53 
9449 

4294 
5594 
6893 
8(93 
9492 

4326 
5629 
693  ( 
8233 
9536 

// 
12 
13 
14 
15 

869  / 
8609 
8528 
8446 
8364 

8685 
8603 
S52/ 
8439 
8357 

8679 
8597 
85/4 
8432 
8349 

8673 
8590 
8508 
8425 
8342 

8667 
8584 
850  / 
84/8 
8334 

866/ 
8578 
8494 
84/0 
832? 

8655 
857( 
8487 
8403 
83/9 

8649 
8565 
848  / 
8396 
83/2 

8643 
8559 
8474 
8389 
8304 

15-8637 
16-8552 
17-8467 
(8-8382 
(9'8297 

2-0423 
2-;699 
2'2975 
2'4252 
2  '5528 

0469 
(748 
3027 
4307 
5586 

0515 
1797 
3079 
4362 
5644 

056/ 
(846 
3/3/ 
44/6 

570; 

0607 
;S95 
3;83 
447; 
5759 

0653 
(944 
3235 
4526 
58/7 

0700 
1993 
3287 
4581 
5875 

0746 
2042 
3339 
4636 
5932 

0792 
209  ( 
339; 
4690 
5990 

0838 
2(40 
3443 
4745 
6048 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

8282 
8200 
S//9 
8037 
7955 

8274 
8/92 
8/10 
8028 
7946 

8267 
8/84 
8/02 
80/9 
7936 

8259 
8/76 
8093 
80/0 
7927 

825  / 
8/68 
8084 
800/ 
79/8 

8243 
8/59 
8076 
7992 
7908 

8235 

s;5; 

8067 
7983 
7899 

8227 
8/43 
8058 
7974 
7890 

82/9  20'82II 
8135  2T8126 
8050  22-8041 
7965  23-7956 
7880  24-7871 

2'6805 
2'808J 
2  '9358 
3'0634 
3V9/0 

6865 
8(45 
9424 
0703 
(983 

6926 
8208 
9490 
0772 
2055 

6986 
8272 
9557 
0842 
2;27 

7047 
8335 
9623 
09// 
2/99 

7/08 
8399 
9689 
0980 
227  / 

7(68 
8462 
9756 
(049 
2343 

7229 
8525 
9822 
1119 
2415 

7289 
8589 
9888 
(188 
2487 

7350 
8652 
9955 
;257 
2559 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

7873 
7792 
77/0 
7628 
7546 

7864 
778  / 
7699 
76/7 
7535 

7854 
777/ 

7689 
7606 
7524 

7844 
776  / 
7678 
7595 
75/3 

7835 
775/ 
7668 
7585 
750  / 

7825 
774  / 
7657 
7574 
7490 

78/5 
773  / 
7647 
7563 
7479 

7805 
772  / 
7636 
7552 
7468 

7795 
77// 
7626 
754  / 
7456 

25-7786 
26V700 
27-7615 
28-7530 
297445 

3'3/87 

3  '4463 
3'5740 
370/6 
3-8292 

3262 
4541 
5820 
7(00 
8379 

3337 
46/9 
590  / 
7/83 
8466 

34;2 
4697 
5982 
7267 
8552 

3487 
4775 
6063 
735; 
8639 

3562 

4853 
6/44 
7434 
8725 

3637 
493; 
6224 
75/8 
88/2 

3712 

5008 
6305 
7602 
8898 

3787 
5086 
6386 
7685 
8985 

3862 
5(64 
6467 
7769 
907( 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

7464 
7383 
730/ 
72/9 
7/37 

7453 
737  / 
7288 
7206 
7/24 

744  / 
7359 
7276 
7/94 
7111 

7430 
7347 
7264 
7/8/ 
7098 

74/8 
7335 
725  / 
7/68 
7085 

7406 
7323 
7239 
7/55 
7072 

7395 
73/( 

7227 
7/43 
7059 

7383 
7299 
72)4 
7/30 
7045 

737; 
7287 
7202 
7117 
7032 

30-7360 
317274 
32-7189 
33-7/04 
34-70/9 

3-9569 
4-0845 
4-2/22 
4-3398 
4-4675 

9658 
0938 
22(7 
3496 
4776 

9748 
(030 
23/2 
3594 
4877 

9837 
1(22 
2407 
3692 
4977 

9927 
(2/5 
2503 
379  / 
5078 

#0/6 
1307 
2598 
3889 
5;79 

0/05 
(399 
2693 
3987 
5280 

0(95 
I49J 
2788 
4085 
538  ; 

0284 
(584 
2883 
4(83 
5482 

0374 
(676 
2978 
428; 
5583 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 
40 

7055 
6974 
6892 
68/0 
6728 

7042 
6960 
6878 
6795 
67/3 

7029 
6946 
6863 
678  / 
6698 

70/5 
6932 
6849 
6766 
6683 

7002 
69/8 
6835 
6752 
6668 

6988 
6904 
682/ 
6737 
6653 

6975 
689) 
6807 
6722 
6638 

696  / 

6877 
6792 
6708 
6623 

6947 
6863 
6778 
6693 
6608 

35-6934 
36'6849 
37-6763 
38-6678 
39  '6593 

4'595( 
4'7227 
4'8504 
4'9780 
5-/057 

6055 
7334 
86(3 
9893 
(J72 

6/59 
7441 
8723 
#005 
1287 

6263 

7548 
8833 
0((8 
(403 

6366 
7654 
8942 
0230 
/5/S 

6470 
776( 
9052 
0343 
/634 

6574 
7868 
9/62 
0455 
;749 

6678 
7975 

927; 

0568 
(864 

6782 
808  ( 
938  ( 
0680 
(980 

6886 
8(88 
9490 
0793 
2095 

41 
42 
43 
44 
45 

6646 
6565 
6483 
640  / 
63/9 

663  / 
6549 
6467 
6385 
6302 

66/6 
6533 
645  / 
6368 
6286 

660  / 
65/8 
6435 
6352 
6269 

6585 
6502 
64/9 
6335 
6252 

6570 
6486 
6402 
63/9 
6235 

6554 
6470 
6386 
6302 
62/8 

6539 
6455 
6370 
6286 
620  / 

6523 
6439 
6354 
6269 
6/84 

40-6508 
41  '6423 
42-6338 
43-6252 
44-6/67 

5-2333 
5-3609 
5-4886 
5-6/62 
5-7439 

245  ( 
373  ( 
50(0 
6289 
7569 

2570 
3852 
5/34 
64/6 
7698 

2688 
3973 
5258 
6543 
7828 

2806 
4094 
5382 
6670 
7958 

2924 
42/5 
-5506 
6797 
8088 

3043 
4336 
5630 
6924 
82/8 

316; 
4458 
5754 

705; 

8347 

3279 
4579 
5878 
7178 
8477 

3397 
4700 
6002 
7305 
8607 

41 
42 
43 
44 
AS 
46 
47 
48 
49 
50 

46 
47 
48 
49 
50 

6237 
6/56 
6074 
5992 
59/0 

6220 
6/38 
6056 
5974 
5892 

6203 
6/2/ 

6038 
5955 
5873 

6/86 
6/03 
6020 
5937 
5854 

6/69 
6085 
6002 
5919 
5836 

6/52 

6068 
5984 
590  / 
58/7 

6/34 
6050 
5966 
5882 
5798 

6//7 

6032 
5948 
5864 
5779 

6099 
60/5 
5930 
5845 
5760 

45-6082 
46-5997 
47-59/2 
48-5827 
49  '574  / 

5-87/5 
5-9992 
6-/26S 
6  '2544 
6'382/ 

8848 
#(27 
(406 
2686 
3965 

898; 
0263 
1545 
2827 
4109 

9((3 

0398 
(683 
2968 
4254 

9246 
0534 
(822 
3//0 
4398 

9379 
0670 
/960 
325  / 

4542 

9511 

0805 
2099 
3393 
4686 

9644 
094  ( 
2237 
3534 
4830 

9777 
1076 
2376 
3675 
4975 

9909 
(2(2 
25(4 
38(7 
5(/9 

51 
52 
53 
54 
55 

5828 
5747 
5665 
5583 
550  / 

5809 
5727 
5645 
5563 

54S/ 

5790 
5708 
5625 
5543 
5460 

577/ 
5688 
5606 
5523 
5440 

5752 
5669 
5586 
5502 
54/9 

5733 
5650 
5566 
5482 
5399 

57/4 
5630 
5546 
5462 
5378 

5695 
56/0 
5526 
5442 
5357 

5676 
559  / 
5506 
542  / 
5336 

50-5656 
51-5571 
52-5486 
53-5401 
54-53/6 

6'5097 
6  6374 
6'7650 
6'8926 
7'0203 

5244 
6524 
7803 
9082 
0362 

539; 
6674 
7956 
9238 

0520 

5539 
6824 
8(09 
9394 

0679 

5686 
6974 
8262 
9550 
0838 

5833 
7/24 
84/5 
9705 
0996 

5980 
7274 
8567 
986( 
((55 

6127 
7424 
8720 
#0/7 
(3(3 

6274 
7574 
8873 
0(73 
M72 

642  ( 
7724 
9026 
0328 
/63( 

51 
52 
53 
54 
55 
"56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

54/9 
5338 
5256 
5/74 
5092 

5399 
53/6 
5234 
5/52 
5070 

5378 
5295 
52/3 
5/30 
5048 

5357 

5274 
5/9/ 
5/08 
5025 

5336 
5253 
5/69 
5086 
5003 

53/5 
523/ 
5148 
5064 
4980 

5294  1  5273 
52/0  5/88 
5/26  '  5/04 
5042  50/9 
4958  4935 

5252 
5/67 
5082 
4997 
49/2 

55-5230 
56-5/45 
57-5060 
58-4975 
59-4890 

7'/479 
7-2756 
7-4032 
7-5309 
7  6585 

/64/ 
2920 
4200 
5479 
6758 

;so2 

3085 
4367 
5649 
693; 

(964 

3249 
4534 
58(9 
7(04 

2/26 

34/3 
470  / 
5989 
7277 

2287 
3578 
4869 
6/60 
7450 

2449 
3742 
5036 
6330 
7624 

26(0 

3907 
5203 
6500 
7797 

2772 
407; 
537  ( 

6670 
7970 

2933 
4236 
5538 
6840 
8(43 

61 
62 
63 
64 
65 

50/0 
4929 
4847 
4765 
4683 

4988 
4906 
4823 
474  / 
4659 

4965 
4882 
4800 
47/7 
4635 

4942 
4859 
4776 
4694 
4611 

49/9 
4836 
4753 
4670 
4586 

4897 
4,°  13 
4729 
4646 
4562 

4874 
4790 
4706 
4622 
4537 

485/ 
4766 
4682 
4597 
45/3 

4828 
4743 
4658 
4573 
4488 

60-4805 
61  '4719 
62-4634 
63  4549 
64-4464 

77S6/ 
7-9/38 
S'04/4 
S-/69/ 
S'2967 

8037 
93/7 
0596 
/S75 
3/55 

82;3 
9496 
0778 
2060 
3342 

8389 
9674 
0959 
2245 
3530 
48(5 
6/00 
7385 
8670 
9955 

8565 
9853 
1141 
2429 
3717 
5005 
6293 
758  / 
8869 
#/57 

874  / 
#032 
/323 
26/4 
3905 

89(7 
02(( 
(505 
2798 

4092 

9093 
0390 
(686 
2983 
4280 

9269 
0569 
(868 
3(68 
4467 

9445 
0747 
2050 
3352 
4655 

6) 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 

67 
68 
69 

70 

460  / 
4520 
4438 
4356 
4274 

4577 
4495 
44/3 
4330 
4248 

4552 
4470 
4387 
4305 
4222 

4528  j  4503 
4445  4420 
4362  4336 
4279  4253 
4/96  4/70 

4478 
4395 
43  // 
4227 
4/44 

4453 
4369 
4285 
420  / 
4//7 

4429 
4344 
4260 
4/75 
409/ 

4404 
43/9 
4234 
4/49 
4064 

65-4379 
66-4293 
67-4208 
68-4/23 
69  '4038 

S'4243 
8'5520 
8'6796 
8'8073 
S'9349 

4434 
57/3 
6993 
8272 
955  / 

4624 
5906 
7/89 
8471 
9753 

5/96 

6486 
7777 
9068 
0359 

5386 
6680 
7973 
9267 
056  ( 

5576 
6873 
8(69 
9466 
0763 

5767 
7066 
8366 
9665 
0965 

5957 
7259 
8562 
9864 
((66 

71 
72 
73 
74 
75 

4/92 
4111 
4029 
3947 
3865 

4/66 
4084 
4002 
3920 
3837 

4/40 
4057 
3975 
3892 
3809 

4//3 
4030 
3947 
3864 

378/ 

4087 
4003 
3920 
3837 
3753 

4060 
3976 
3893 
3809 
3725 

4033 
3949 
3865 
3781 
3697 

4006  3980 
3922  3895 
3838  i  38  ;o 
3753  3725 
3669  3640 

70-3953 
7  /  '3868 
72-3782 
73  '3697 
74-36/2 

9'0626 
9-/902 
9-3/78 
9-4455 
9'573/ 

0830 
2//0 
3389 
4668 
5948 

/035 
23/7 
3600 
4882 
6;64 

/240 
2525 
38/0 
5095 
6380 

/445 
2733 
402/ 
5309 
6597 

(650 
2941 
423; 
5522 
68/3 

(854 
3/48 
4442 
5736 
7029 

2059 
3356 
4652 
5949 
7246 

2264 
3564 
4863 
6(63 
7462 

2469 
377( 
5074 
6376 
7678 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 
80 

3784 
3702 
3620 
3538 
3456 

3755 
3673 
359  / 
3509 
3427 

3727 
3644 
3562 
3479 
3397 

3699 
36/6 
3533 
3450 
3367 

3670 
3587 
3504 
3420 
3337 

3642 
3558 
3474 
339  / 
3307 

36/3 
3529 
3445 
3361 
3277 

3584  3556 
3500  347; 
34/6  3386 
3331  330  / 
3247  32/6 

75  '3527 
7  6  '3442 
77-3357 
78-3271 
793/86 

97*08 
9'8284 
9  '9560 
10-0837 
/0'2//3 

7227 
8506 
9786 
/065 
2344 

7446 
8728 

ton 

1293 
2575 

7665 
8950 
0236 
/52( 
2806 

7885 
9/73 
046  / 
(749 
3036 

8/04 
9395 
0686 
/976 
3267 

8323 
96/7 

09;; 

2204 
3498 

8542 
9839 
((36 
2432 
3729 

8762 
#06( 
(36( 
2660 
3960 

898  ( 
0283 
(585 
2888 
4)90 

8( 
82 
83 
84 
85 

3375 
3293 
32// 
3/29 
3047 

3344 
3262 
3/80 
3098 
30/6 

33/4 
3232 
3/49 
3067 
2984 

3284 
320  / 
3//8 
3035 
2952 

3254 
3/70 
3087 
3004 
292  / 

3223 
3/40 
3056 
2972 
2889 

3/93 
3/09 
3025 
294  / 
2857 

3/62  3/32 
3078  3047 
2993  2962 
2909  2877 
2825  2793 

80'3/0/ 
Sl'3016 
82'293I 
83  '2846 
84-2760 

/  0'3390 
/0'4666 
(0-5943 
(072(9 
(0-8495 

3623 
4903 
6/82 
746  / 
874/ 

3857 
5(39 
642  ( 
7704 
8986 

409/ 
5376 
666  / 
7946 

923; 

4324 
56/2 
6900 
8(88 
9476 

4558 
5849 
7/40 
843  ( 
972  ( 

4792 
6085 
7379 
8673 
9967 

5025 
6322 
76(9 
89(5 
#2(2 

5259 
6559 
7858 
9(57 
0457 

5493 
6795 
8097 
9400 
0702 

81 
82 
83 
84 
85 

86 
S7 
88 
89 
90 

2966 

2884 
2802 
2720 
2638 

2934 
285  / 
2769 
2687 
2605 

290  / 
28/9 
2736 
2654 
257  / 

2869 
2786 
2704 
262  / 
2538 

2837 
2754 
267; 
2587 
2504 

2805 
2721 
2638 
2554 
2470 

2773 
2689 
2605 
2521 
2436 

2740 
2656 
257  / 
2487 
2403 

2708 
2623 
2538 
2453 
2369 

85-2675 
86  '2590 
87-2505 
88  '2420 
89-2335 

;0'9772 
//•/048 
/  /  '2325 
//•360/ 
/  /  '4877 

#020 
(299 
2579 
3858 
5/37 

0268 
(550 
2832 
41/5 
5397 

05(6 
1801 
3086 
4371 
5656 

0764 
2052 
3340 
4628 
59/6 

1012 
2303 
3594 
4885 
6(76 

(260 
2554 
3848 
5(42 
6435 

(508 
2805 
4;02 
5398 
6695 

1756 
3056 
4355 
5655 
6954 

2005 
3307 
4609 
59(2 
72(4 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

2557 
2475 
2393 
23  // 
2229 

2523 
244  / 
2358 
2276 
2/94 

2489 
2406 
2324 
224  / 
2/59 

2455 
2372 
2289 
2206 
2/23 

242  / 
2338 
2254 
2/7( 
2088 

2387  .  2352 
2303  !  2268 
22/9  j  2/84 
2/36  |  2/00 
2052  |  20/6 

23/8 
2234 
2/49 
2065 
(980 

2284 
2/99 
2//4 
2029 
/945 

90'2249 
91-2164 
92-2079 
93-1994 
94-1909 

//  '6/54 
/  /  '7430 
/T8707 
;  /  '9983 
/2V260 

64/6 
7696 
8975 
#254 
/534 

6679 
796; 
9243 
0525 

(808 

694  / 
8227 
95/2 
0797 
2082 

7204 
8492 
9780 
(068 
2356 

7467 
8757 
#048 
;339 
2630 

7729 
9023 
03;6 
1610 
2904 

799; 
9288 
0585 
(88( 
3)78 

8254 
9553 
0853 
2(52 
3452 

85(6 
98)9 
1121 
2424 
3726 

91 
92 
93 
94 
95 

2/48 
2066 
(984 
(902 
/820 

2112 

2030 
(948 
/S65 
(783 

2076 
/994 
1911 

1828 
1746 

2040 
/957 
/S74 
/792 
1709 

2004 

192; 

/83S 
/754 
/67/ 

/968 
/885 

isoi 

1717 

1634 

1932 
1848 
1764 
1680 
1596 

(896 
(8/2 
1727 
1643 
1558 

/860  95'/823 
/775  96-1738 
1690  97-1653 
1605  98-1568 
1521  99-1483 

/2'2536 
(2-38(2 
(2-5089 
/2'6365 
127642 

28/3 
4092 
5372 
665; 
7930 

3090 
4372 
5654 
6936 
82(9 

3367 
4652 
5937 
7222 
8507 

3644 
4932 
6220 
7508 
8796 

392; 

52;2 
6502 
7793 
9084 

4(98 
549( 
6785 
8079 
9373 

4474 
577  ( 
7068 
8364 
966  ( 

475; 
605; 
7350 
8650 
9949 

5028 
633  ( 
7633 
8935 
#238 

96 

97 
98 
99 
100 

40' 

3!V   38'   37'   36' 

35' 

34'   33' 

53? 

31' 

40' 

39' 

38'  |  37' 

36' 

35' 

34'   33' 

32'   31' 

82°            SINE. 

COSINE.            82° 

TRAVERSE  TABLES. 


7°            COSUNK. 

SINK. 

—  - 
/ 

/ 
2 
3 

4 
5 

/ 

2 
3 
4 
5 

3'  ' 

:il' 

32*   33 

34' 

w 

36'  |  37'  |  38' 

39' 

3i  >' 

31'   3-2' 

33' 

34' 

3.Y  |  36' 

37' 

38' 

5» 

99/4  99/4 
9829  9828 
9743  9742 
9658  9656 

9572  9570 

99/4 
9827 
974  / 
9655 
9568 

99/3 
9827 
9740 
9653 
9567 

99/3 
9826 
9739 
9652 
9565 

99/3 
9825 
9738 
9650 
9563 

99/2 
9824 
9736 
9649 
956  / 

99/2 
9824 
9735 
9647 
9559 

9911 
9823 
9734 
9646 
9557 

•9911 
1  '9822 
2-9733 
3  '9644 
4-9555 

"(305 
•26// 
•39/6 
•522  / 
'6526 

1308 
2616 
3924 
5233 

654  ( 

1311 
2622 
3933 
5244 
6555 

(3/4 
2628 
3942 
5256 

6570 

(3/7 
2634 
3950 
5267 

6584 

(328 
2639 
3959 
5279 
6598 

/323 
2645 
3968 
5290 

66/3 

(325 
265  ( 
3976 
5302 
6627 

/328 
2657 
3985 
53/3 
6642 

(33  / 
2662 
3994 
5325 
6656 

6 

7 
8 
9 
10 

9*87 

9401 
93/6 
9230 
9/44 

9484 
9398 
93/3 
9227 

9/4/ 

9482 
9396 
93/0 
9223 
9/37 

9480 
9393 
9306 
9220 
9/33 

9478 
9390 
9303 
92/6 
9/29 

9475 
9388 
9300 
92/3 
9/25 

9473 
9385 
9297 
9209 
9/22 

947  / 
9382 
9294 
9206 
9//S 

9468 
9380 
929  / 
9202 
9//4 

5-9466 
6-9377 
7'9288 
8  '9/99 
9'9//0 

•7832 
•9/37 
(  '0442 
'(747 
•3053 

7849 
9(57 
0465 
(773 
308  / 

7866 
9/77 
0488 
(799 

3//0 

7883 
9/97 
05(1 
(825 

3(39 

7901 
9218 
0534 
(85( 

3/68 

79/8 
9238 
0557 
(877 

3(97 

7935 
9258 
058  / 
(903 
3226 

7953 
9278 
0604 
/929 
3254 

7970 
9298 
0627 
/955 
3283 

7987 
93/8 
0650 
(981 
33(2 

6 

7 
8 
9 
(0 

// 
12 
13 
14 
IS 

9059 
8973 
8888 
8802 
87/7 

9055 
8969 
8883 
8797 
87/( 

905  / 
8964 
8878 
8792 
8705 

9046 
8960 
8873 
8786 
8700 

9042 
8955 
8868 
878/ 
8694 

9038 
8950 
8863 
8776 
8688 

9034 
8946 
8858 
8770 
8682 

9029 
894  / 
8853 
8765 
8677 

9025 
8937 
8848 
8759 
867  / 

/0'902/ 
/  /  '8932 
(2'8843 
(3-8754 

(4-8665 

•4358 
•5663 
'6968 

'8274 
(  '9579 

4390 
5698 
7006 
83/4 

9622 

442  / 
5732 
7043 
8354 
9665 

4453 
5767 
708  / 
8395 
9709 

4485 
5802 
7//8 
8435 
9752 

45/6 
5836 
7/56 
8476 
9795 

4548 
587) 
7/93 
85/6 
9838 

4580 
5905 
723  / 
8556 
98S2 

46/2 
5940 
7268 
8597 
9925 

4643 
5975 
7306 
8637 
9968 

II 
12 
13 
14 
IS 

16 
17 
18 
19 
20 

863  / 
8546 
8460 
8375 

S289 

8625 
8539 
8453 
8367 
828  / 

86/9 
8533 
8446 
8360 
8274 

86/3 
8526 
8440 
8353 
8266 

8607 
8520 
8433 
8346 
8258 

8601 
85/3 
8426 
8338 
825  / 

8594 
8507 
84/9 
833  / 
8243 

8588 
8500 
84/2 
8324 
8235 

8582 
8494 
8405 
83/6 
8228 

I5'8576 
(6-8487 
(7-8398 
(8  8309 
(9'8220 

2-0884 
2-2/89 
2'3495 
2-4800 
2'6(05 

0930 
2238 
3547 
4855 
6163 

0976 
2288 
3599 
4910 

622  ( 

(023 
2337 
3650 
4964 
6278 

(069 
2386 

3702 
50/9 
6336 

//I5 
2435 
3754 
5074 
6394 

1161 
2484 
3806 
5/29 
645  / 

/207 
2533 
3858 
5/83 
6509 

(253 
2582 
39/0 
5238 

6567 

(299 
263  / 
3962 
5293 
6624 

16 

17 
18 
19 

20 

21 
22 
23 
24 
25 

8203 
81/8 
8032 
7947 
7861 

8/95 
SI  10 
8024 
7938 
7852 

8/87 
8/0/ 
80/5 
7929 

7842 

8(79 
8093 
8006 
79/9 
7833 

8/7/ 
8084 
7997 
79/0 
7823 

8163 
8076 
7988 
790  / 
78/4 

8(55 
8067 
7980 
7892 
7804 

8/47 
8059 
7971 
7882 

7794 

8/39 
8050 
7962 
7873 
7785 

20'8/3( 
2  (  '8042 
22-7953 
23-7864 
24-7775 

2'74(( 
2-87/6 
3'002( 
3'(326 

3'2632 

747( 
8779 
0087 
(396 
2704 

7532 
8843 
0(54 
(465 
2776 

7592 
8906 
0220 
1534 
2848 

7653 
8970 
0286 
(603 
2920 

77/3 
9033 
0353 
1672 
2992 

7774 
9096 
0419 
(742 
3064 

7834 
9/60 
0485 
(811 
3/36 

7895 
9223 
0552 
1880 
3208 

7955 
9287 
06/8 
(949 
3280 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

7776 
7690 
7605 
75/9 

7433 

7766 
7680 
7594 

7508 
7422 

7756 
7670 
7583 
7497 
74// 

7746 
7659 
7573 
7486 
7399 

7736 
7649 
7562 
7475 
7388 

7726 
7639 
755  ( 

7464 
7376 

77/6 
7628 
7540 
7452 
7365 

7706 
76/8 
7530 
744  / 
7353 

7696 
7607 
75/9 

7430 
7342 

25  7686 

26-7597 
27'750S 
28'74/9 
29-7330 

3-3937 
3  '5242 
3  '6547 
37853 
3-9(58 

40/2 
5320 
6628 
7936 
9244 

4087 
5398 
6709 
8020 
9331 

4/62 
5476 
6790 
8/03 
9417 

4237 
5554 
6870 
8/87 
9504 

43(2 
5631 
695  / 
8271 
9590 

4387 
5709 
7032 
8354 
9677 

4462 
5787 
71/3 
8438 
9763 

4537 

5865 
7193 
8522 
9850 

46(2 

5943 
7274 
8605 
9936 

26 

27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

7348 
7262 
7/77 
709  / 
7006 

7336 
7250 
7/64 
7078 
6992 

7324 
7238 
7/52 
7065 
6979 

73/2 
7226 
7/39 
7052 
6966 

730  / 
72/4 
7/26 
7039 
6952 

7289 
7201 
71(4 
7026 
£939 

7277 
7/89 
7/0/ 
70/3 
6925 

7265 
7/77 
7088 
7000 
6912 

7253 
7/64 
7076 
6987 
6898 

30724/ 
3T7I52 
32-7063 
33-6974 
34-6885 

4'0463 
4-/76S 
4-3074 
4-4379 
4'5684 

0553 
/86/ 
3/69 

4477 
5785 

0642 
(953 
3264 
4575 
5886 

073  / 
2045 
3359 
4673 
5987 

0821 
2/38 
3454 
477) 
6088 

09/0 
2230 
3549 
4869 
6/89 

0999 
2322 
3645 
4967 
6290 

/089 
2414 
3740 
5065 
6391 

1/78 
2507 
3835 
5(63 
6492 

(268 
2599 
3930 
526  / 
6592 

31 
32 
33 

34 
35 
36 
37 
38 
39 
40 

6920 
6835 

6749 
6664 
6578 

6906 
682  / 
6735 
6649 
6563 

6893 
6806 
6720 
6634 
6548 

6879 
6792 
6706 
66/9 
6532 

6865 

6778 
669  / 
6604 
65/7 

685  / 

6764 
6677 
6589 
6502 

6838 
6750 
6662 
6574 
6486 

6824 

6735 
6647 
6559 

647  / 

6810 
6721 
6633 
6544 

6455 

35  '6796 
36-6707 
37'66/S 
38-6529 
39-6440 

4-6989 
4-8295 
4-9600 
5  0905 
5-22/0 

7093 
840  / 
97/0 
(0/8 
2326 

7/97 
8508 
98(9 
//30 
244  / 

730  /  7405 
86/5  S72/ 
9929  #038 
(243  /355 
2557  2672 

7509 
8828 
0148 
/468 
2787 

76/2 
8935 
0257 
/580 
2903 

77(6 
9042 
0367 
(692 

30/8 

7820 
9/48 
0477 
(805 
3/33 

7924 
9255 

0586 
(9/7 

3249 

41 
42 
43 
44 
45 

6492 
6407 
632/ 
6236 
6/50 
6065 
5979 
5894 
5808 
5722 

6477 
639  / 
6305 
62/9 
6/33 

646/ 
6375 
6289 
6202 
6//6 

6446 
6359 
6272 
6/85 
6099 

6430 
6343 
6256 
6/69 
6082 

64/4 
6327 
6239 
6/52 

6064 

6398 
63  // 
6223 
6/35 

6047 

6383 
6294 
6206 

61/8 
6030 

6367 
6278 
6/90 
6/01 
60(2 

40'635( 
4  /  '6262 
42  6/73 
43-6084 
44  5995 

5-35/6 
5'482( 
5-6/26 
5  '7432 
5-8737 

3634 
4942 
6250 
7558 
8867 

3752 
5063 
6374 
7685 

8996 

3870 
5/84 
6498 
78/2 
9/26 

39S9 
5305 
6622 
7939 
9256 

4/07 
5427 
6746 
8066 
9386 

4225 
5548 
6870 
8/93 
95/5 

4343 
5669 
6994 
8320 
9645 

4462 
5790 
7(/8 

8447 
9775 

4580 
59/( 

7242 
8573 
9905 

41 
42 
43 

44 
45 

46 

47 
48 
49 
50 

6047 
596  / 
5875 
5789 
5703 

6030 
5943 
5857 
5771 
5684 

60/2 
5925 
5839 
5752 
5665 

5994 
5907 
5820 
5733 
5646 

5977 
5889 
5802 
57/4 
5627 

5959 
587/ 
5783 
5696 
5608 

594  / 
5853 
5765 
5677 
5589 

5924 
5835 
5746 
5658 
5569 

45-5906 
46-58(7 
47'5728 
48-5639 
49-5550 

6'0042 
6'/347 
6'2653 
6  '3958 
6'5263 

0/75 
(483 
279  / 
4099 
5407 

0307 
(6/8 
2929 
4240 
5552 

0440 
(754 
3068 
4382 
5696 

0573 
/8S9 
3206 
4523 
5840 

0705 
2025 
3345 
4664 
5984 

0838 
2/61 
3483 
4806 
6/28 

097/ 
2296 
362/ 
4947 
6272 

1/03 
2432 
3760 

50S8 
64/7 

/236 
2567 
3898 
5229 
656  / 

46 
47 
48 
49 

50 

5/ 
52 
53 

54 
55 

5637 
5551 
5466 
5380 
5295 

5618 
5532 
5446 
5360 
5274 

5598 
55/2 
5425 
5339 
5253 

5579 
5492 
5405 
53/9 
5232 

5559 
5472 
5385 
5298 
52// 

5540 
5452 
5365 
5277 
5/90 

5520 
5432 
5344 
5256 
5(69 

5500 
54/2 
5324 
5236 
5(47 

548  / 
5392 
5303 
52(5 
5/26 
5038 
4949 
4860 
4772 
4683 

50  '546  / 
51  -5372 
52-5283 
53-5/94 
54-5(05 

6-6568 
6'7874 
6'9(79 
7'0484 
7'(789 

67/5 
8024 
9332 
0640 
/94S 

6863 
8/74 
9485 
0796 

2/07 

70/0 
8323 
9637 
055/ 
2265 

7157 
8473 
9790 
((07 
2424 

7304 
8623 
9943 
(263 
2582 

745  / 
8773 
#096 
(4(8 
274  ( 

7598 
8923 
0249 
(574 
2900 

7745 
9073 
0401 
(730 
3058 

7892 
9223 
0554 
/886 

3217 

51 
52 
53 

54 
55 

56 
57 
58 
59 
60 

5209 
5/24 
5038 
4952 
4867 

5/88 
5/02 
50/6 
4930 
4844 

5/67 
5080 
4994 
4908 
4821 

5/45 
5058 
4972 
4885 
4798 

5/24 
5037 
4950 
4862 
4775 

5/02 
50/5 
4927 

4840 
4752 

508  ( 

4993 
4905 
48/7 
4729 

5059 

497/ 
4883 
4794 
4706 

55-50/6 
56-4927 
57-4838 
58-4749 
59-4660 

7-3095 
7-4400 
7-5705 
7-70/0 
7'83/6 

3256 
4564 
5872 
7181 

8489 

34/8 
4729 
6040 
735  / 
8662 

3579 
4893 
6207 
7521 
8835 

3741 
5057 
6374 
7691 
9008 

3902 
5222 
6541 
786  / 
9/S/ 

4064 
5386 
6709 
803/ 

9354 

4225 
5550 
6876 
820  / 
9527 

4386 
57/5 
7043 
8371 
9700 

4548 
5879 
72/0 
8542 
9873 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

478/ 
4696 
46/0 
4525 
4439 

4758 
4672 
4586 
4500 
44/4 

4735 
4649 
4562 
4476 
4390 

47/2 
4625 
4538 
4452 
4365 

4688 
460  / 
4514 
4427 
4340 

4665 
4577 
4490 
4403 
43/5 

464  / 
4554 
4466 
4378 
4290 

46/8 
4530 

4442 
4353 
4265 

4594 
4506 
44/7 
4329 
4240 

60-4571 
61  '4482 
62-4393 
63-4304 
64  '42  (5 

7'962/ 
S'0926 
8  '2232 
8-3537 
8  '4842 

9797 
//05 
24/3 
372/ 
5029 

9973 
(284 
2595 
3906 
52/7 

#/49 
(463 
2777 
4090 
5404 

0325 
/64/ 
2958 
4275 
5592 

050/ 
/820 
3/40 
4460 
5779 

0676 
(999 
3322 
4644 
5967 

0852 
2/78 
3503 
4829 
6/54 

(028 
2356 
3685 
50/3 

634  / 

(204 
2535 
3866 
5/98 

6529 

61 
62 
63 
64 
65 

66 

67 
68 
69 

70 

4354 
4268 
4/83 
4097 
4011 

4329 
4243 
4/57 
407  / 
3985 

4303 
4217 
4131 
4044 
3958 

4278 

4/92 
4/05 
40/8 
393  / 

4253 
4/66 
4079 
3992 

3905 

4228 
4140 
4053 
3965 
3878 

4202 
41/4 
4027 
3939 
385  / 

4/77 
4089 
4000 
39/2 

3824 

4(5( 

4063 
3974 
3885 
3797 

65  "4  (26 

66-4037 
67-3948 
68-3859 
69-3770 

S'6/47 
8-7453 
S'8758 
9-0063 
9'/368 

6338 
7646 
8954 
0262 
1570 

6528 
7839 
9/50 
046  ( 
1772 

67/8 
8032 
9346 
0660 
(974 

6909 
8225 
9542 
0859 

2/76 

7099 
8419 
9738 
1058 
2378 

7289 
86/2 
9934 
(257 

2579 

7480 
8805 
#(30 
(456 
278/ 

7670 
8998 
0326 
(655 
2983 

7860 
9191 
0522 
(854 
3/85 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

3926 
3840 
3755 
3669 
3584 

3899 
38/3 
3727 
364  f 
3555 

3872 
3786 
3699 
36/3 
3527 

3845 
3758 
367/ 
3585 
3498 

3818 
3730 
3643 
3556 
3469 

3790 
3703 
36/5 
3528 
344  ( 

3763 
3675 
3587 
3499 
34/2 

3736 
3647 
3559 
347/ 
3383 

3708 
3620 
353  / 
3442 
3354 

70  '368  / 
71  '3592 
72-3503 
73-34)4 
74-3325 

9-2674 
9-3979 
9'5284 
9  '6589 
97895 

2878 
4/87 
5495 
6803 
S/(( 

3033 
4394 
5705 
70/6 
8327 

3288 
4602 
59/6 
7230 
8543 

3493 
4809 
6/26 

7443 
8760 

3697 
50/7 
6337 
7656 
8976 
0296 
/6/5 
2935 
4255 
5574 

3902 
5225 
6547 
7870 
9/92 

4/07 
5432 
6758 
8083 
9409 

431  / 
5640 
6968 
8296 
9625 

45/6 
5847 
7/79 
85(0 
984  ( 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

3498 
34/3 
3327 
3241 
3/56 

3469 
3383 
3297 
32// 
3/26 

3440 
3354 
3268 
3181 
3095 

34/f 
3325 
3238 
3/5/ 

3064 

3382 
3295 
3208 
3/21 

3034 

3353 
3266 

3/78 
309  / 
3003 

3324 
3236 
3/48 
3060 
2972 

3295 

3206 
3//8 
3030 
2942 

3265 
3/77 
3088 
2999 

29M 

75-3236 
76-3/47 
77-3058 
78-2969 
79  '2880 

9-9200 

/  fl'0505 
(O'/S/O 
/0'3//6 
/0'442/ 

94/9 
0727 
2035 
3344 
4652 

9638 
0949 
2260 
357/ 
4882 

9857 
1171 
2485 
3799 
5113 

#077 
(393 
27(0 
4027 
5344 

05/5 
(837 

3/60 
4483 
5805 

0734 
2059 
3385 
47/0 
6036 

0953 
228) 
3610 
4938 
6266 

((72 

2503 
3835 
5/66 

6497 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

3070 
2985 
2899 
28/4 
2728 

3040 
2954 
2868 
2782 

2696 

3009 
2922 
2836 
2750 
2663 

2978 
289  / 
2804 
27/8 
263  / 

2947 
2860 
2773 
2686 
2598 

29/6 
2828 
274  / 
2653 
2566 

2885 
2797 
2709 
262  / 
2533 

2853 
2765 
2677 
2589 
2500 

2822 
2733 
2645 
2556 

2468 

80  '279  / 
8(  "2702 
8226(3 
83-2524 
S4'2435 

/  D'5726 
/0703/ 
/  0-8337 
/  fl'9642 
//  '0947 

5960 
7268 
8576 
9884 
//92 

6/93 
7504 
88/5 
#(27 
(438 

6427 
7741 
9055 
0369 
/683 

666( 
7977 
9294 
061  1 
1928 

6894 
82/4 
9534 
0853 
2/73 

7/28  736) 
8450  8687 
9773  #0/2 
(095  )338 
24/8  2663 

7595 
8923 
025  / 
(580 
2908 
4236 
5565 
6893 
S22( 
9550 

7828 
9/59 
049  / 
(822 
3/53 

81 
82 
S3 
84 
85 
86 
'  87 
88 
89 
90 

86 
87 
88 
89 

90 

2643 
2557 
2472 
2386 
2300 

26/0 
2524 
2438 
2352 
2266 

2577 
249  / 
2405 
23/8 
2232 

2544 

2458 
237/ 
2284 
2/98 

25// 

2424 
2337 
2250 
2/63 

2478 
2391 
2304 
22/6 
2/29 

2445 

2357 
2270 
2/82 
2094 

24/2 
2324 
2236 
2/48 
2059 

2379 
2290 
2202 
2//3 
2025 

85-2346 
86-2257 
87-2/68 
88-2079 

89-/990 

/C2253  250  / 
/C3558  3809 
(C4863  5//7 
(C6/68  6425 

IT7474  7733 

2749 
4060 
537  / 
6682 
7993 

2997 
43/0 
5624 
6938 
8252 

3245 
456  / 

5878 
7/95 

85/2 

3493  374) 
48/2  5063 
6/32  6386 
7452  7708 
877/  903) 

3988 
53/4 
6639 
7965 
9290 

4484 
58(6 
7(47 
8478 
9809 

91 
92 
93 
94 
95 

22/5 
2/29 
2044 
(958 
(873 

2/80 
2094 
2008 
(922 
(837 

2/46 
2059 
(973 
(887 

1800 

2111 
2024 
/937 
(85( 
/764 

2076 
(989 
/902 
/8/5 
(728 

2041 
(954 
(866 
1779 
1691 

2006 
/9/S 
(830 
/743 
(655 

/97/ 
/S83 
(795 
(706 

(6/8 

(936 
(847 
/759 
(670 
(581 

90'I90I 
9I'I8I2 
92'I723 
93/634 

94-/S45 

/C8779 
(2-0084 
(2'I389 
/  2  '2695 
(24000 
(2'5305 
(2-66/0 
/279/6 
/2'922/ 
(3  0526 

904  ( 
0349 
/658 
2966 
4274 
5582 
6890 
8/98 
9506 
08/5 

9304 
06/5 
(926 
3237 
4548 

9566 
0880 
2/94 
3508 
4822 

9829 
//45 
2462 
3779 
5096 

#09  ( 
1411 

2730 
4050 
5370 

0353 
(676 
2998 
432) 
5644 
6966 
8289 
96/( 
0934 
2256 

06/6 
(94/ 
3267 
4592 

59/7 

0878 
2206 
3535 

4863 
6/9/ 

((40 
2472 
3803 
5/34 
6465 

91 
92 
93 
94 
95 

96 

97 
98 
99 
100 

82' 

(787 

(702 
1616 
1530 
1445 

/75/ 

1665 
1579 
1493 
1407 

1714 
1628 
1541 
1455 
1369 

/677 
/59/ 
/504 
(4/7 
/33/ 

I6.il 
(554 
/466 
/379 
(292 

1604 
1516 
1429 
1341 

/:>  . 

(567 
(479 
/39/ 
/303 
/2/6 

(530 
(442 
(353 
(265 

//77 

(493 
(404 
(3(6 
/227 
//38 

95'/456 
96-1367 
97-1278 
98'lia9 
99'HOO 

5859 
7/70 
848  / 

9792 
//03 

6/36 
7450 
8763 
#077 
/39/ 

64/3 
7729 
9046 
0363 

(680 

6689 
8009 
9329 

0648 
1968 

7243 
8568 
9894 
/2/9 

2545 

7520 
8848 
#/76 
/505 
2833 

7796 
9/28 
0459 
(790 

3/2/ 

96 
97 
98 
99 
100 

an' 

±1' 

28'   27' 

•2I> 

2.V   24' 

23' 

22' 

5T 

30' 

29' 

28' 

27' 

2tt' 

-jr.' 

24' 

23' 

22' 

21' 

SINK. 

COSINE.            82° 

TRAVERSE  TABLES. 


7° 
/ 

4 
5 

COSINE. 

SINE.             7° 

W 

41' 

4-T   43'  |  44'   45' 

40' 

4,'   48' 

49' 

W 

41' 

42' 

43' 

44'  |  45'  |  46 

47' 

48'  |  49' 

/ 

j 
4 
J 

9911 
9S2I 
9732 
9642 
9553 

99/0 
9820 
973  / 
964/ 
955  / 

99/0 
9820 
9729 
9639 

9549 

9909 
98/9 
9728 
9638 

9547 

9909 
98/8 
9727 
9636 
9545 

9909 
98/7 
9726 
9635 
9543 

9908 
98/7 
9725 
9633 

954  / 

9908 
98)6 
9724 
963/ 
9539 

9907 
98(5 
9722 
9630 
9537 
9445 
9352 
9260 
9/67 
9075 

'9907 
1-9814 
2-9721 
3'9628 
4  '9535 

•1334 
•2668 
•4002 
•5336 
•6670 

(337 
2674 
40/( 
5348 
6685 

/340 
2680 
4020 
5359 
6699 

/343 
2685 
4028 
537  / 
67/4 

(346 
269  / 
4037 
5383 
6728 

/349 
2697 
4046 
5394 
6743 

1351 
2703 
4054 
5406 
6757 

/354 
2709 
4063 
54/7 
677  / 

(357 
27/4 
407/ 
5429 
6786 
8/43 
9500 
0857 
22(4 
3572 

/360 
2720 
4080 
5440 
6800 

6 
7 
8 
9 
10 

9464 
9374 
9285 
9195 
9/06 

946/ 
9372 
9282 
9/92 
9/02 

9459 
9369 
9279 
9/88 
9098 

9457 
9366 
9276 
9/85 
9094 

9454 
9363 
9272 
9/81 
909/ 

9452 
936  / 
9269 
9/78 
9087 

9450 
9358 
9266 
9/74 
9083 

9447 
9355 
9263 
9/7/ 
9079 

5'9442 
6-9350 
7  '9257 
S'9/64 
9'907I 

'8005 
'9339 
/  '0673 
/  '2007 
/'334/ 

8022 
9359 
0696 
2033 
3370 

8039 
9379 
07/9 
2059 
3399 

8056 
9399 
0742 
2085 
3427 

8074 
94/9 
0765 
2111 
3456 

809/ 
9440 
0788 
2/37 
3485 

8/08 
9460 
0811 
2163 
35/4 

8/26 

9480 
0834 
2/S8 
3543 

8/60 
9520 
0880 
2240 
3600 

6 

7 
8 
9 
10 

11 
12 
13 
74 
15 

90/7 
8927 
8838 
8749 
8659 

90/2 
8923 
8833 
8743 
8653 

9008 
89/8 
8828 

8738 
8647 

9004 
89/3 
8823 
8732 

8642 

9000 
8909 
88/8 
8727 
8636 

8995 
8904 
8813 
872/ 
8630 

899  / 
8899 
8807 
87/6 
8624 

8987 
8894 
8802 
87/0 

86/8 

8982 
8890 
8797 
8705 
86/2 

1  0-8978 
11-8885 
(2'8792 
(3-8699 
(4'8606 

/  '4675 
/  '6009 
/  '7343 
/  '8677 
2'00/( 

4707 
6044 
738  / 
87/8 
0055 

4738 
6078 
74/8 
8758 
0098 

4770 
6//3 
7456 
8798 
0141 

4802 
6/48 
7493 
8839 
0/84 

4834 
6/82 
753  / 
8879 
0228 

4865 
62/7 
7568 
89/9 
027  / 

4897 
625  / 
7606 
8960 
03/4 

4929 
6286 
7643 
9000 
0357 

4960 
6320 
7680 
904/ 

040/ 

II 
12 
13 
14 
IS 

16 

17 
18 
19 
20 

8570 
8480 
839  / 
8302 
82/2 

8564 
8474 
8384 
8294 
8204 

S557 
8467 
8377 
8287 
8/97 

855  / 
846  / 
8370 
8279 
8/89 

8545 
8454 
8363 
8272 
8/8/ 

8539 
8447 
8356 
8265 
8/73 

8532 
844  f 
8349 
8257 
8/65 

8526 
8434 
8342 
8250 
8/57 

8520 
8427 
8335 
8242 
8/50 

(5'85/3 
/  6  '8420 
17-8327 
18-8235 
19-8142 

2'/346 
2'2680 
2'40/4 
2'5348 
2'6682 

(392 
2729 
4066 
5403 
6740 

(438 

2778 
4/(8 
5457 
6797 

(484 

2827 
4(69 
55/2 
6855 

(530 
2876 
422  / 
5567 
69/3 

(576 

2925 
4273 
5622 
6970 

(622 
2974 
4325 
5676 

7028 

1668 
3023 
4377 
573  / 

7085 

(7(4 

3072 
4429 
5786 
7/43 

I76( 
3(21 

448  / 
584  / 
7201 

16 
17 

18 
19 
20 

21 

22 
23 
24 
25 
26 
27 
28 
29 
30 

8/23 
8033 
7944 
7855 
7765 
7676 
7586 
7497 
7408 
73/8 

S//5 
8025 
7935 
7845 
7756 
7666" 
7576 
7486 
7396 
7307 

8/06 
80/6 
7926 
7836 
7746 
7656 
7565 
7475 
7385 
7295 

8098 
8008 
79/7 
7827 
7736 
7645 
7555 
7464 
7374 
7283 

8090 
7999 
7908 
78/7 
7726 
7635 
7544 
7453 
7362 
7272 

8082 
7990 
7899 
7808 
77/6 

8074 
7982 
7890 
7798 
7707 

8065 
7973 
788  / 
7789 
7697 

8057 
7965 
7872 
7779 
7687 

20  8049 
2  /  '7956 
22-7863 
23-7770 
24-7677 
25-7584 
26  '749  / 
27-7398 
287305 
29-72/2 

2'80/6 
2'9350 
3-0684 
3'20/S 
3-3352 

8077 
94/4 
075( 
2087 
3424 

8(37 
9477 
08/7 
2(57 
3497 

8/98 
9540 
0883 
2226 
3569 

8258 
9604 
0949 
2295 
364  ( 
"4986 
6332 
7678 
9023 
0369 

83/9 
9667 
1016 
2364 

3713 

8379 
973) 
/082 
2433 
3785 

8440 
9794 
(148 
2503 
3857 

8500 
9857 
(2(5 
2572 
3929 

856) 
992  / 
(28/ 
264  / 
400  ( 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

7625 
7534 
7442 
735  / 
7260 

76/5 
7523 
743  / 
7340 
7248 

7605 
75/3 
7420 
7328 
7236 

7594 
7502 
7409 
73/7 
7224 

3  '4686 
3'602/ 
37355 
3'8689 
4-0023 

476  / 
6098 
7435 
8772 
0/09 

4836 
6/76 
75/6 
8856 
0/96 

49/( 
6254 
7597 
8940 
0282 

5061 
64/0 
7758 
9/07 

0455 

5/36 

6488 
7839 
9/90 
0542 

5211 

6565 
7920 
9274 
0628 

5286 
6643 
8000 
9358 
07(5 

536) 
672  ( 
808( 
944  ( 
080  / 

31 
32 
33 
34 
35 

7229 
7/40 
7050 
696  / 
687J 

72/7 
7/27 
7037 
6948 
6858 

7205 
71  IS 
7024 
6934 
6844 

7/93 
7/02 
70/2 
692  / 
6830 

7/8/ 
7090 
6999 
6908 
68/7 

7/68 
7077 
6986 
6894 
6803 

7/56 
7065 
6973 

ess; 

6789 

7/44 
7052 
6960 
6868 
6776 

7/32 
7039 
6947 
6854 
6762 
6669 
6577 
6484 
6392 
6299 

30-7/20 
317027 
32  '69  34 
33  '684  / 
34-6748 
35  '6655 
36  '6562 
37-6469 
38-6376 
39-6283 

4'/357 
4'269/ 
4'4025 
4-5359 
4'6603 

1446 
2783 
4120 
5457 
6794 

(536 
2876 
42/5 
5555 
*6895 

(625 
2968 
43/( 
5653 
6996 

(7(4 
3060 
4406 
575  ( 
7097 

/804 
3/52 
450  / 
5849 
7/98 

/893 
3245 
4596 
5947 
7299 

(982 
3337 
469  ( 
6045 
7400 

2072 
3429 
4786 
6143 
7500 

2/6/ 
352  / 
4S8/ 
6241 
760  / 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

6782 
6693 
6603 
65/4 
6424 

6768 
6678 
6588 
6499 
6409 

6754 
6664 
6574 
6483 
6393 

6740 
6649 
6559 
6468 
6378 

6726 
6635 
6544 
6453 
6362 

67/2 
6620 
6529 
6438 
6346 

6698 
6606 
65/4 
6422 
633  / 

6683 
659  / 
6499 
6407 
63/5 

4-8027 
4-9362 
5-0696 
5-2030 
53364 

8/3/ 

9468 
0805 
2/42 
3479 

8235 
9575 
09/5 
2255 
3594 

8339 
9682 
/024 
2367 
37/0 

8443 
9788 
//34 
2479 
3825 

8546 
9895 
(243 
2592 

3940 

8650 
#002 
/353 
2704 
4056 

8754 
0/08 
(462 
28/7 
4(71 

8858 
02(5 
(572 
2929 
4286 

896( 
032  ( 

(68/ 
304) 
4402 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 

6335 
624  6 
6/56 
6067 
5977 

63/9 
6229 
6/40 
6050 
5960 
5870 
5780 
5691 
560  / 
55// 

6303 
62/3 
6/23 
6033 
5942 
5852 
5762 
5672 
5582 
5492 

6287 
6/97 
6/06 
60/5 
5925 
5834 
5744 
5653 
5563 
5472 

627/ 
6/80 
6089 
5998 
5907 

6255 
6/64 
6072 
598  / 
5890 

6239 
6/47 
6055 
5964 
5872 
5780 
5689 
5597 
5505 
54/3 

6223 
6/3/ 
6039 
5946 
5854 

6207 
6//4 
6022 
5929 
5837 

40-6/90 
4C6097 
42-6005 
43-59/2 
44-58/9 

5'4698 
5'6032 
5'7366 
5'8700 
6-0034 

48/6 
6/53 
7490 
8827 
0/64 

4934 
6274 
76/4 
8954 
0294 

5053 
6395 
7738 
908/ 
042J 

5/7( 
65/6 
7862 
9208 
0553 

5289 
6637 
7986 
9334 
0683 

5407 
6758 
8//0 
946  ( 
0813 

5525 
6880 
8234 
9588 
0942 

5643 
700  ( 
8358 
9715 
(072 

5762 
7/22 
8482 
9842 
/202 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

5888 
5799 
5709 
5620 
553  / 

58/6 
5725 
5634 
5543 
5453 

5798 
5707 
56/6 
5524 
5433 

5762 
5670 
5578 
5486 
5394 

5744 
565  / 
5559 
5466 
5374 

45-5726 

46-5633 
47-5540 
48'5447 
49-5354 

6"/368 
6'2703 
6'4037 
6'537/ 
6-6705 

/50/ 
2838 
4/75 
55/2 

6849 

/634 
2974 
43/3 
5653 
6993 

/766 

3/09 
4452 
5794 
7/37 

/899 
3244 
4590 
5936 

728  / 

203  / 
3380 
4728 
6077 
7425 

2/64 
35/5 
4867 
62/8 
7570 

2297 
365  / 

5005 
6359 
77/4 

2429 
3786 
5/43 
650  ( 
7858 

2562 

3922 
5282 
6642 
8002 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

544/ 
5352 
5262 
5/73 
5084 

542; 
533  / 
5242 
5/52 
5062 

540  / 
53/( 
522/ 
5/3/ 
504  / 

5382 
529  / 
5200 
5//0 
50/9 

5362 
527/ 
5/80 
5089 
4998 

5342 
5250 
5/59 
5068 
4976 

5322 
5230 
5/38 
5046 
4955 

5302 
5209 
5//7 
5025 
4933 

528  / 
5/89 
5096 
5004 
49  // 

50-5261 
51-5168 
52'5075 
53-4982 
54-4890 

6'8039 
6-9373 
7-0707 
7'204/ 
7-3375 

8/86 
9523 
0860 
2(97 
3534 

8333 
9673 
/0/3 
2353 
3692 

8480 
9823 
((65 

2508 
385  / 

8627 
9973 
(3/8 
2664 
4009 

8774 
#/22 
/47( 
28/9 
4/68 

892/ 
0272 
/624 
2975 
4327 

9068 
0422 
1777 
3/3( 

4485 

92/5 
0572 
1929 
3286 
4644 

9362 
0722 
2082 
3442 
4802 

51 
52 
53 

54 
55 

56 
57 
58 
59 
60 

4994 
4905 
48/5 
4726 
4637 

4972 
4883 
4793 
4703 
46/3 

495  / 

4860 
4770 
4680 
4590 

4929 
4838 
4748 
4657 
4567 

4907 
48/6 
4725 
4634 
4543 

4885 
4794 
4702 
46/f 
4520 

4863 
477/ 
4679 
4588 
4496 

484/ 
4749 
4657 
4565 
4472 

48/9 
4726 
4634 
454  / 
4449 

55-4797 
56-4704 
57'46// 
58'45/S 
59-4425 

7'4709 
7'6043 
7'7378 
7'87/2 
8  '0046 

4S7/ 

6208 
7545 
8882 
02(9 

5032 
6372 
77/2 
9052 
0392 

5/94 
6536 
7879 
9222 
0565 

5355 
670/ 
8046 
9392 
0738 

55/7 
6865 
82/4 
9562 
0911 

5678 
7029 
838/ 
9732 

/084 

5839 
7/94 
8548 
9902 
(256 

600/ 
7358 
87/5 
#072 
(429 

6/62 
7522 
8882 
0242 
/602 

56 
57 
58 
59 
60 

61 
62 
63 

64 
65 

4547 
4458 
4368 
4279 
4/90 

4523 
4434 
4344 
4254 
4/64 

4500 
44/0 
4319 
4229 
4/39 

4476 
4385 
4295 
4204 
4114 

4452 
436  / 
4270 
4/79 
4088 

4428 
4337 
4246 
4/54 
4063 

4404 
43/2 
422  / 
4/29 
4037 

4380 
4288 
4/96 
4/04 
40/2 

4356 
4264 
4/7/ 
4079 
3986 
'3894" 
3801 
3709 
36/6 
3523 

60-4332 
6  /  '4239 
62-4/46 
63-4053 
64-3960 

8-/380 
S'27/4 
8  '4048 
8  '5382 
S'67/6 

(556 
2893 
4230 
5567 
6904 

(732 
307( 
44(( 
575/ 
709  ( 

(907 
3250 
4593 
5936 
7278 

2083 
3429 
4775 
6/20 
7466 

2259 
3608 
4956 
6305 
7653 

2435 
3786 
5/38 
6489 
7840 

26// 
3965 
53/9 
6674 
8028 

2787 
4/44 
550  ( 
6858 
82/5 

2962 
4322 
5682 
7042 
8402 
9763 
//23 
2483 
3843 
5203 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

4/00 

40  // 
392  / 
3832 
3743 

4075 
3985 
3895 
3805 
37/5 

4049 
3959 
3869 
3778 
3688 

4023 
3933 
3842 
375  / 
366  / 

3997 
3906 
38/5 
3725 
3634 

397/ 
3880 
3789 
3697 

3606 

3946 
3854 
3762 
3670 
3579 

3920 
3827 
3735 
3643 
355  / 

65-3867 

66-3775 
67-3682 
68-3589 
69  '3496 

8  '8050 
S'9384 
9'07(9 
9  '2053 
9'3387 

824  / 
9578 
09/5 
2252 
3589 

843  ( 
977( 
(//( 
2450 
3790 

862  ( 

9964 
(307 
2649 
3992 

88/f 

»/57 
(503 
2848 
4/94 

9002 
0350 
(699 
3047 
4396 

9/92 
0543 
(895 
3246 
4597 

9382 

0736 
209  ( 
3445 
4799 

9572 

0929 
2287 
3644 
500( 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

3653 
3564 
3475 
3385 
3296 

3626 
3536 
3446 
3356 
3267 

3598 
3508 
34/8 
3328 
3237 

3570 
3480 
3389 
3299 
3208 

3543 
3452 
336  / 
3270 
3179 

35/5 
3423 
3332 
324  / 
3/49 

3487 
3395 
3303 
32/2 
3/20 

3459 
3367 
3275 
3/83 
3090 

343  J 
3338 
3246 
3/53 
306  / 

703403 
71-3310 
72-3217 
73-3124 
74-3031 

9'472( 
9-6055 
9-7389 
9-8723 
(fl'0057 

4926 
6262 
7599 
8936 
0273 

5/30 
6470 
78/0 
9/50 
0490 

5335 
6678 
8020 
9363 
0706 

5540 
6885 
823  / 
9576 
0922 

5744 
7093 
844  / 
9790 
1/38 

5949 
7300 
8652 
#003 
(354 

6/53 
7508 
8862 
02/6 
(57/ 

6358 
77/5 
9072 
0430 
(787 

6563 
7923 
9283 
0643 
2003 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

3206 
3//7 
3028 
2938 
2849 

3/77 
3087 
2997 
2907 
28/8 

3/47 
3057 
2967 
2877 
2787 

31  IS 

3027 
2936 
2846 
2755 

3088 
2997 
2906 
28/5 
2724 

3058 
2967 
2875 
2784 
2693 

3028 
2936 
2845 
2753 
266  / 

2998 
2906 
28/4 
2722 
2630 

2968 
2876 
2783 
269  / 
2598 

75'2938 

76  '2845 
77  2752 
78-2660 
79  '2567 

(0-/39/ 
(0'2725 
(fl'4059 
/0'5394 

(0-6728 

/6IO 
2947 
4284 
562  / 

6958 

(830 
3/69 
4509 
5849 
7/89 

2049 
339  ( 
4734 
6077 
7420 

2268 
36/3 
4959 
6305 
7650 

2487 
3835 
5(84 
6532 
788/ 

2706 

4057 
5409 
6760 
8I// 

2925 
4279 
5633 
6988 
8342 

3/44 

450  ( 
5858 
72(5 
8572 

3363 

4723 
6083 
7443 
8803 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

2759 
2670 
258) 
249( 
2402 

2728 
2638 
2548 
2459 
2369 

2696 
2606 
25/6 
2426 
2336 

2665 
2574 
2484 
2393 
2303 

2633 
2542 
245  / 
2360 
2269 

260  / 
25/0 
2419 
2327 
2236 

2570 
2478 
2386 
2294 
2203 

2538 
2446 
2353 
226  / 

2/69 

2506 
24/3 
232  / 
2228 
2/36 

80  '2474 
81-2381 
82-2288 
83-2/95 
84-2/02 

/  0-8062 
/  fl'9396 
/  /  '0730 
/  /  "2064 
/C3398 

8295 
9632 
0969 
2306 
3643 

8529 
9869 
/209 
2548 
3888 

8762 
tlOS 
(448 
2790 
4/33 

8996 
034  / 
/6S7 
3033 
4378 

9229 
0578 
/926 
3275 
4623 

9463 
08/4 
2/66 
35/7 
4868 

9696 
(050 
2405 
3759 
5((3 

9930 
(287 
2644 
400/ 
5358 

#/63 
(523 
2883 
4243 
5603 

8/ 
82 
83 

84 
85 

86 
87 
88 
89 
90 

23/2 
2223 
2/34 
2044 
(955 

2279 
2/89 
2099 
20/0 
/920 

2246 
2/55 
2065 
(975 
(885 

22/2 
2/2/ 
203  / 
/940 
(850 

2/78 
2087 
/996 
/906 
(8/5 

2/45 
2053 
/962 
/87/ 

/779 

2//I 
20/9 
(927 
(836 
/744 

2077 
1985 
/893 
1801 
1709 

2043 
/95/ 
/85S 
/766 
/673 

85-2009 
S6-/9/6 
87-1823 
88-1730 
89-1637 

/  /  "4732 
//'6066 
/  /  '7400 
/  /  '8735 
(2-0069 

4980 
63/7 
7654 
899  / 
0328 

5228 
6568 
7908 
9248 

0588 

5476 
68/9 
8/6/ 
9504 
0847 

5724 
7070 
84/5 
976( 
//06 

5972 
7320 
8669 
*0/7 
/366 

6220 

757  / 
8922 
0274 
/625 

6468 
7822 
9/76 
0530 
/885 

67/5 
8073 
9430 
0787 
2(44 

6963 
8323 

9683 
(043 
2403 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

1866 
1776 
1687 
1597 
1508 

/830 
/740 
/65( 
/56/ 
/47/ 

1795 
/705 
(6/4 
/524 
(434 

/759 
/669 
/578 
/488 
(397 

(724 
(633 
/542 
/45I 
/360 

/688 
(597 
(505 
/4/4 
(323 

/652 
/560 
(469 
/377 
(285 

1616 
1524 
1432 
1340 
1248 

/580 
/488 
(395 
/303 
/2/0 

90-/545 
9C(452 
92'  (359 
93-1266 
94-1173 

(2'(403 
/  2  '2737 
(2'407/ 
(2'5405 
12  '6  739 

/665 
3002 
4339 
5676 
70/3 

(927 
3267 
4607 
5947 
7287 

2/90 
3532 
4875 
62/8 
756  ( 

2452 
3798 
5(43 
6489 
7835 

27/4 
4063 
54// 
6760 
8/08 

2977 
4328 
5679 
703  ( 
8382 

3239 
4593 
5947 
7302 
8656 

350  / 
4858 
62(6 
7573 
8930 

3763 
5/23 
6484 
7844 
9204 

91 
92 
93 

94 
95 

96 
97 
98 
99 
100 

1419 
1329 
1240 
1150 
1061 

1381 
1291 
1202 
1112 

1022 

(344 
/254 
1164 
1073 
0983 

/306 
/2/6 
//25 
/035 

0944 

/269 
//78 
(087 
0996 
0905 

/23/ 
//40 
/049 
0957 
0866 

//94 
//02 
10/0 
0918 

0827 

1156 

1064 
0972 
0879 
0787 

II  IH 
1025 
0933 
0840 
0748 

95-1080 
96-0987 
97-0894 
98'OSO/ 
99-0708 

12-8073 
12  9407 
/3'074( 
/3'2076 
(3-34/0 

8350 
9687 
/024 
236  / 

3698 

8627 
9967 
/306 
2646 

3986 

8903 
#246 
(589 
2932 
4274 

9/80 
0526 
(87( 
32/7 
4563 

9457 
0805 
2/54 
3502 
485( 

9734 
(085 
2436 
3788 
5(39 

4010 
1365 
27/9 

4073 
5427 

0287 
(644 
300( 
4358 
57/6 

0564 
(924 
3284 
4644 
6004 

96 
97 
98 
99 
00 

20'  |  19'   18' 

17'   16'  |  15' 

14 

13'  |  12' 

11' 

20' 

19' 

18' 

IV" 

16' 

15' 

14'  |  13' 

12'   11' 

82°            SINE. 

COSINK.            82° 

a 


TRAVERSE  TABLES. 


7°            COSINE. 

SINE. 

7° 

/ 

2 
3 
4 
5 

i 

2 
3 
& 
5 

."in 

51' 

52' 

53' 

54' 

55' 

56'   57' 

5S'    ;>'.!' 

50' 

5!'  !  52'   53'  |  54'  |  5.V 

5(5'  |  57' 

58' 

5? 

9907 
9813 
9720 
9627 
9533 

9906 
98/3 
97/9 
9625 
9531 

9906 
98/2 
97/8 
9624 
9529 

9905 
98// 
97/6 
9622 
9527 

9905 
98/0 
97/5 
9620 

9525 

9905 
9809 
97(4 
96/9 
9523 

9904 
9809 
97/3 
96/7 

952) 

9904 
9808 

97/2 
96)6 
95(9 

9903 
9807 
97/0 

96(4 
95/7 

9903 
/  "9806 
2-9709 
3  '96/2 

4'95/S 

'/363 
•2726 
•4089 
'5452 
•68/5 

(366 
2732 
4097 
5463 
6829 

(369 
2737 

4/06 
5475 
6843 

(372 
2743 
4//5 
5486 
6858 

(374 
2749 
4/23 
5498 
6372 

/377 
2755 
4/32 
5509 

6887 

(380 
2760 
4141 

552  / 

690  / 

(383 
2766 
4149 
5532 
69/5 

1584 

2772 
4/58 
5544 
6930 

/3S9 
2778 
4/67 
5555 
6944 

6 

7 
8 
9 
10 

9440 
9347 
9253 
9/60 

9067 

9438 
9344 
9250 
9/57 

9063 

9435 
9341 
9247 
9/53 

9059 

9433 
9338 
9244 
9/49 

9055 

943/ 
9336 
9241 
9(46 
905  ( 

9428 
9333 
9238 
9/42 

9047 

9426 
9330 
9234 
9(39 
9043 

9423 
9327 
923) 
9/35 
9039 

942( 
9324 
9228 
9/31 
9035 

5-94/9 
6-9322 
7'9225 
8-9128 
9'903I 

•8/78 
•9540 
•0903 
'2266 
•3629 

8(95 
956  / 
0926 
2292 

3  658 

82/2 
958  / 

0949 
23/S 
3687  , 

8229 
960/ 
0973 
2344 
37)6 

82*7 
962  / 
0996 
2370 

3744 

8264 
964  ( 
(0/9 
2396 
3773 

828  / 
966/ 
/042 
2422 
3S02 

8299 
9682 
/065 

2448 
383/ 

8316 
9702 
/088 
2474 
3860 

8333 
9722 
//// 
2500 

3SS9 

6 
7 
8 
9 

10 

II 
12 
13 
14 
IS 

8974 
8880 
8787 
8694 
8600 
8507" 
84/4 
8320 
8227 
8/34 

8969 
8875 
8782 
8688 
8594 

8965 
887/ 
8777 
8683 
8588 

8960 
8866 
877/ 
8677 

8582 

8956 
886  ( 
8766 
867( 
8576 

8952 
8856 
876( 
8666 

8570 

8947 
8852 
8756 
8660 
8564 

8943 
8847 
875/ 
8654 
8558 

8938 
8842 
8745 
8649 
8552 

(fl'8934 
/  ,'  '8837 
12-8740 
13  8643 

14-8546 

'4992 
'6355 
77/8 
•908/ 

2-0444 

5024 
6390 
7755 
9/2/ 
0487 

5056 
6424 
7793 
9/62 
0530 

5087 
6459 
7830 
9202 
0573 

5((9 
6493 
7868 
9242 
06/7 

5/5( 
6528 
7905 
9283 
0660 

5/82 
6562 
7943 
9323 

0703 

52/4 
6597 
7980 
9363 
0746 

5246 
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3042 
44/3 
5785 
7/56 

(947 
332/ 
4696 
6070 

7445 

2223 
360  / 
4978 
6355 
7733 

2500 
3880 
5260 
664/ 
802  / 

2777 
4/60 
5543 
6926 
8309 

3053 
4439 
5825 

ran 

S597 

3330 
47/8 
6/07 

7496 
8885 

96 

97 
98 
99 
100 

lu'    11' 

8' 

T  \  (i'    ii' 

4' 

3' 

2' 

F 

!<> 

!)' 

8' 

r  \  «•  |  5' 

4'  |  3' 

•2'   r 

SINE. 

COSINE.            82° 
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TRAVERSE  TABLES. 


8°             COSINE. 

SINE. 

8° 

/ 
2 
3 

4 
5 

0'    1'  |  2'    3'  |  4'  |  5'  |  6' 

T 

8'     9' 

0' 

r   2' 

3'   4'    5'  |  6' 

7' 

8'    9' 

; 

2 
3 

4 
5 

9903 
9i05 
9708 
96// 
95/3 

9902 
9805 
9707 
9609 
95M 

9902 
9804 
9706 
9607 
9509 

990  / 
9803 
9704 
9606 
9507 

990  / 
9802 
9703 
9604 
9505 

990  / 
980  / 
9702 
9603 

9503 

9900  | 
9800 
970  / 
960  / 

950/ 

9900 
9800 
9699 
9599 
9499 

9899 
9799 
9698 
9598 
9497 

'9899 
1-9798 
2-9697 
3-9596 
4.9495 

'(392 
•2783 
•4(75 
•5567 
•6959 

/395 
2789 
4/84 
5578 
6973 

(397 
2795 
4/92 
5590 
6987 

(400 
280/ 
420  / 
560/ 
7002 

/403 
2807 
4210 
56/3 
70/6 

(406 
28/2 
42/8 
5625 
703  / 

(409 
28/8 
4227 
5636 
7045 

(4/2 
2824 
4236 
5648 
7059 

/4/5 
2830 

4244 
5559 
7074 

/4/8 
2835 
4253 
567/ 
7088 

6 

7 
8 
9 
/O 

94/6 
93/9 
922  / 
9/24 
9027 

94/4 
93/6 
92/8 
9/20 
9023 

94// 
93/3 
92/5 
9//7 
90/9 

9409 
93/0 
92/2 
9//3 
90/5 

9406 
9307 
9208 
9/09 
90// 

9404 
9305 
9205 
9/06 
9006 

9401 
9302 
9202 
9/02 
9002 

9399 
9299 
9/99 
9098 

S99S 

9396 
9296 
9/95 
9095 

8W4 

5-9394 
6  '9293 
7'9/92 
8'909/ 
9-8990 

'8350 
'9742 
C//34 
/  '2526 
C39/7 

8368 
9762 
((57 
2552 
3946 

8385 
9782 
1  ISO 
2577 
3975 

8402 
9803 
(203 
2603 
4004 

8420 
9823 
/226 
2629 
4033 

8437 
9843 
/249 
2655 
406/ 

8454 
9863 
(272 
268/ 
4090 

847  ( 
98'83 
(295 
2707 
4//9 

8489 
9903 
/3(8 
2733 
4/48 

8506 
9924 
(34( 
2759 
4/77 

6 

7 
8 
9 
10 

// 
12 
13 
14 
15 

8929 
8832 
8735 
8638 
8540 

8925 
8827 
8730 
8632 
8534 

892  / 
8822 
8724 
8626 
8528 

89/6 
88/8 
87/9 
8620 
8522 

89/2 
88/3 
87/4 
86/5 
85/6 

8907 
8808 
8708 
8609 
85/0 

8903 
8803 
8703 
8603 
8504 

8898 
8798 
8698 
8598 
8497 

8894 
8793 
8692 
8592 
849  / 

/  0-8889 
11-8788 
12-8687 
13-8586 
14.8485 

/'5309 
/'670/ 
/  -8093 
/.94S4 
2-0876 

534  ( 
6735 
8/30 
9525 
09/9 

5372 
6770 
8(67 
9565 
0962 

5404 
6804 
8205 
9605 
(006 

5436 
6839 
8242 
9646 
/049 

5467 
6874 
8280 
9686 
(092 

5499 
6908 
83/7 
9726 
((35 

553  / 
6943 
8355 
9766 
1178 

5562 
6977 
8392 
9807 
/222 

5594 
70/2 
8429 
9847 
(265 

11 
12 
13 
14 
IS 

16 

17 
18 
19 

20 

8443 
8346 
8248 
8/5/ 
8054 

8436 
8339 
824  / 
8/43 
8046 

8430 
8332 
8234 
S/36 
8037 

8423 
8325 
8226 
8/28 

8029 

8417 
83/8 
82/9 
8/20 
802/ 

84/0 
83// 
82/2 
S//2 
80/3 

8404 
8304 
8204 
8(05 
8005 

8397 
8297 
8/97 
8097 
7997 

839  / 

8290 
8/89 
8089 
7988 

15-8384 
16-8283 
17-8182 
18-8081 
19-7980 

2'2268 
2  '3659 
2'505/ 
2'6443 
2'7835 

23/4 
3708 
5/03 
6498 

7S92 

2360 
3757 
5(55 
6552 
7950 

2406 
3806 
5207 
6607 
8007 

2452 
3855 
5259 

6662 
8065 

2498 
3904 
53/0 
67/7 
8/23 

2544 
3953 
5362 
677( 
8180 

2590 
4002 
5414 
6826 
8238 

2636 
405  / 

5466 
688( 
8295 

2682 
4100 
55/8 
6935 
8353 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

956 
7859 
7762 
7664 
7567 

7948 
7850 
7752 
7655 
7557 

7939 
784  / 
7743 
7645 
7547 

793  / 
7832 
7734 
7635 
7537 

7922 
7823 
7724 
7625 
7526 

79/4 
78/4 
77/5 
76/6 
75/6 

7905 
7805 
7705 
7606 
7506 

7896 
7796 
7696 
7596 
7496 

7888 
7787 
7687 
7586 
7485 

20-7879 
2/7778 
227677 
23-7576 
24-7475 

2  '9226 
3'06/S 
3-20/0 
3-3402 
3-4793 

9287 
0687 
2076 
347/ 
4865 

9347 
0745 
2/42 
3540 
4937 

9408 
0808 
2209 
3609 
5009 

9468 
0872 
2275 
3678 
508  / 

9529 
0935 
234  / 
3747 
5/53 

9589 
0998 
2407 
38/6 
5225 

9650 
/062 
2474 
3885 
5297 

97/0 
((25 
2540 
3955 
5369 

977/ 
//88 
2606 
4024 
544  / 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

7470 
7372 
7275 
7/78 
7080 

7459 
736  / 
7264 
7/66 
7068 

7449 
7350 
7252 
7/54 
7056 

7438 
7339 
724  / 
7/42 

7044 

7427 
7328 
7230 
7/3/ 
7032 

74/7 
73/7 
72/8 
7//9 
70/9 

7406 
7306 
7207 
7/07 
7007 

7395 
7295 
7/95 
7095 
6995 

7385 
7284 
7/84 
7083 
69S2 

25  7374 
26  '7273 
27-7/72 
28707/ 
29-6970 

3-6/85 
37577 
3  '8968 
4-0360 
4"/752 

6260 
7655 
9049 
0444 
(838 

6335 
7732 
9/30 
0527 
/925 

64(0 
78/0 
92/0 
0611 

201  1 

6485 
7888 
929  / 
0694 
2098 

6559 
7966 
9372 
0778 

2/84 

6634 
8043 
9452 
086  / 
2270 

6709 
8/2( 
9533 

0945 
2357 

6784 
8/99 
96/4 
(028 
2443 

6859 
8277 
9694 
1112 
2530 

26 
27 
28 
29 
30 

31 
32 
33 

34 
35 

6983 
6886 
6788 
669  / 
6594 

697/ 
6873 
6775 
6677 
6580 

6958 
6860 
6762 
6664 
6565 

6945 
6847 
6748 
6650 
655  /. 

6933 
6834 
6735 
6636 
6537 

6920 
682  / 
6721 
6622 
6523 

6907 
6808 
6708 
6608 
6508 

6895 
6794 
6694 
6594 
6494 

6882 
678( 
668  / 
6580 
6480 

30-6869 
3C6768 
32-6667 
33-6566 
34  '6465 

4-3/44 
4-4535 
4-5927 
473/9 
4'87// 

3233 
4628 
6022 
74/7 
8811 

3322 
4720 
6117 
75/5 
89/2 

34/2 
48/2 
62(2 
76/3 
90/3 

350  / 
4904 
6307 
7711 
91/4 

3590 
4996 
6402 
7808 
92/5 

3679 
5088 
6497 
7906 
93/5 

3769 
5181 
6592 

8004 
94/6 

3858 
5273 
6687 
8/02 
95/7 

3947 
5365 
6782 
8200 
96/8 

31 
32 
33 

34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 

40 

6497 
6399 
6302 
6205 
6/07 

6482 
6384 
6286 
6/89 
609  / 

6467 
6369 
627  / 
6(73 
6075 

6453 
6354 
6256 
6/57 
6058 

6438 
6339 
6240 
6/4/ 
6042 

6423 
6324 
6225 
6.125 
6026 

6409 
6309 
6209 
6/09 

6009 

6394 
6294 
6/93 
6093 
5993 

6379 
6278 
6/78 
6077 
5977 

35-6364 
36-6263 
37-6/62 
38'606/ 
39-5960 

5-0/02 
5'/494 
5  2886 
5'4278 
5  '5669 

0206 
1601 
2995 
4390 
5784 

03/0 
/707 
3/05 
4502 
5900 

04/3 
(814 
32(4 
4615 
60/5 

05/7 
(920 
3324 
4727 
6/30 

062  / 
2027 
3433 
4839 
6245 

0724 
2/33 
3542 
495  / 
6360 

0828 
2240 
3652 
5064 
6476 

0932 
2347 
376( 
5/76 
659  / 

(035 
2453 
387/ 
5288 
6706 

41 
42 
43 
44 
45 

60/0 
59/3 
58/5 
57/8 
562  / 

5993 
5896 
5798 
5700 

5602 

5977 
5878 
5780 
5682 
5584 

5960 
586  / 
5763 
5664 
5566 

5943 
5844 
5745 
5646 
5547 

5926 
5827 
5728 
5628 
5529 

59/0 
58/0 
57/0 
56/0 
55/( 

5893 
5793 
5693 
5592 
5492 

5876 
5775 
5675 
5574 
5474 

40'5859 
4/  -5758 
42  '5657 
43-5556 
44-5455 

5706/ 
5'8453 
5-9844 
6'/236 
6-2628 

7/79 
8574 
9968 
(363 
2758 

7297 
8695 
#092 
1490 
2887 

74/5 
88/6 
02/6 
1616 
30/7 

7533 
8937 
0340 
(743 
3/46 

765  / 
9058 
0464 
(870 
3276 

7769 
9/79 
0588 
1997 
3406 

7888 
9299 
0711 
2(23 
3535 

8006 
9420 
0835 
2250 
3665 

8/24 
954  / 
0959 
2377 
3794 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

5523 
5426 
5329 
523  / 
5/34 

5505 
5407 
5309 
52// 
5//4 

5486 
5388 
5290 
5/92 
5093 

5467 
5369 
5270 
5/72 
5073 

5449 
5350 
5251 
5/52 
5053 

5430 
5330 
523  / 
5/32 
5032 

54// 
53// 
52/( 
5//2 

50/2 

5392 

5292 
5192 
509  / 
499  / 

5373 
5273 
5(72 
5071 
497  / 

4S'5354 
46-5253 
47-5152 
48  '505  / 
49-4950 

fi'4020 
6'54// 
6-6803 
6-8/95 
6'9587 

4/52 
5547 
6941 
8336 
973/ 

4285 
5682 
7080 
8477 
9875 

44/7 
58/7 
72/8 
86/8 
#0/9 

4550 
5953 
7356 
8759 
0/63 

4682 
6088 
7494 
8900 
0307 

48/5 
6224 
7633 
9042 
045  / 

4947 
6359 
7771 
9/83 
0595 

,5080 
6494 
7909 
9324 
0739 

52/2 
6630 
8047 
9465 
0883 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

5037 
4939 
4842 
4745 
4647 

50/6 
49/8 
482  / 
4723 
4625 

4995 
4897 
4799 
470  / 

4603 

4975 
4876 
4777 
4679 
4580 

4954 
4855 
4756 
4657 
4558 

4933 
4834 
4734 
4635 
4536 

49/2 
48/2 
47/3 
46/3 
45/3 

489  / 
479) 
469  / 
459) 
4490 

4870 
4770 
4669 
4568 
4468 

50-4849 
5  /  '4748 
52-4647 
53-4546 
54  '4445 

7'097S 
7-2370 
7-3762 
7-5/53 
7-6545 

M25 
2520 
39/4 
5309 
6704 

(272 
2670 
4067 
5465 
6862 

/4/9 
28/9 
4220 
5620 
7020 

1566 
2969 
4372 
5776 
7(79 

(7/3 
3//9 
4525 
5931 

7337 

(860 
3269 
4678 
6087 
7496 

2006 
34/8 
4830 
6242 
7654 

2/53 
3568 
4983 
6398 
78/2 

2300 
37/8 
5/36 
6553 
797  / 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

4550 
4453 
4355 
4258 
4/6/ 

4527 
4430 
4332 
4234 
4/37 

4505 
4407 
4308 
42/0 
4//2 

4482 
4383 
4285 
4/86 
4088 

4459 
4360 
4261 
4/62 
4063 

4436 
4337 
4237 
4/38 
4039 

44/3 
43/4 
42/4 

4((4 
40/4 

4390 
4290 
4/90 
4090 
3990 

4367 
4267 
4/66 
4065 
3965 

55.4344 
56-4243 
57-4/42 
58  "4  04  / 
59-3940 

77937 
7-9329 
8  '0720 
S-2//2 
S'3504 

8098 
9493 
0887 
2282 
3677 

8260 
9657 
(055 
2452 
3850 

S42/ 
982) 
(222 
2622 
4022 

8582 
9985 
(389 
2792 
4/95 

8743 
#/50 
(556 
2962 
4368 

8905 
03/4 
/723 
3/32 
454  / 

9066 
0478 
(890 
3302 
47/4 

9227 
0642 
2057 
3472 
4886 

9388 
0806 
2224 
364) 
5059 

56 
5/ 
58 

59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

4064 
3966 
3869 
3772 
3674 

4039 
394  / 
3843 
3746 
3648 

40/4 
39/6 
38/8 
3720 
3621 

3989 
389  / 
3792 
3694 
3595 

3964 
3865 
3766 
3668 
3569 

3939 
3840 
3741 
364  / 
3542 

39/4 
38/5 
37/5 
36/5 
35/5 

3889 
3789 
3689 
3589 
3489 

3864 
3764 
3663 
3563 
3462 

60-3839 
6  /  '3738 
62  '3637 
63  '3536 
64  '3435 

S'4896 
8-6287 
8-7679 
8'907( 

9-0463 

507/ 
6466 
786  / 
9255 
0650 

5247 
6645 
8042 
9439 
0837 

5423 
6823 
8223 
9624 
(024 

5598 
7002 
8405 
9808 
1211 

5774 
7(80 
8586 
9992 
(399 

5950 
7359 
8768 
#/77 
(586 

6/25 
7537 
8949 
036  / 
1773 

630  / 
77/6 
9131 
0545 
I960 

6477 
7894 
93/2 
0730 
2/47 

61 
62 
6? 
6« 
65 

3577 
3480 
3382 
3285 
3/88 

3550 
3452 
3355 
3257 
3/59 

3523 

3425 
3327 
3229 
3/3/ 

3496 
3398 
3299 
320  / 
3/02 

3470 
337) 
3272 
3/73 
3074 

3443 
3343 
3244 
3/45 
3045 

34/6 
33/6 
32/6 
3//6 
30/7 

3389 
3288 
3/88 
3088 
2988 

336  / 
326) 
3/60 

3060 
2959 

65-3334 
66-3233 
67-3/32 
68  '303  / 
69-2930 

9-/S54 
9-3246 
9-4638 
9-6029 
9742/ 

2044 
3439 
4834 
6228 
7623 

2234 
3632 
5029 
6427 
7824 

2425 
3825 
5225 
6626 
8026 

2615 
4018 
542  / 

6824 
8228 

2805 
42// 
56/7 
7023 

8429 

2995 
4404 
58/3 
7222 
863/ 

3185 
4597 
6009 
742  / 
8832 

3375 
4790 
6204 
76/9 
9034 

3565 

4983 
6400 
78/8 
9236 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

3090 
2993 
2896 
2798 
2701 

3062 
2964 
2866 
2768 
267/ 

3033 
2935 
2836 
2738 
2640 

3004 
2905 
2807 
2708 
26/0 

2975 
2876 
2777 
2678 
2579 

2946 
2847 
2747 
2648 
2548 

29/7 
28/7 
27/7 
26/8 
25(8 

2888 
2787 
2687 
2587 
2487 

2858 
2758 
2657 
2557 
2456 

70-2829 
71-2728 
72-2627 
73-2526 
74-2425 

9-88/3 
/  0-0205 
/0-/596 
/  0-2988 
/0-4380 

90/7 
04/2 
(807 
320  / 
4596 

9222 
06(9 
20(7 
34/4 
48/2 

9426 
0827 
2227 
3628 
5028 

963  / 
(034 
2437 
384) 
5244 

9835 
(242 
2648 
4054 
5460 

#040 
/449 
2858 
4267 
5676 

0244 
(656 
3068 
4480 
5892 

0449 
(864 
3278 
4693 
6/08 

0653 
207  / 
3489 
4906 
6324 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

2604 
2506 
2409 
23/2 
22/4 

2573 
2475 
2377 
2280 
2/82 

2542 
2444 
2346 
2248 
2/50 

25// 
24/3 
23/4 
22/5 
2//7 

2480 
2381 
2282 
2/83 

2084 

2449 
2350 
2250 
2/5( 
2052 

24(8 
23/8 
22/8 
21/9 
20/9 

2387 
2287 
2/86 
2086 
(986 

2356 
2255 
2/54 
2054 
/953 

75-2324 
76-2223 
77-2(22 
78-2021 
79-1920 

(0-5772 
/07/63 
(0-8555 
(0-9947 
//•/338 

599  / 
7385 
8780 
#/74 
(569 

6209 
7607 
9004 
0402 
/799 

6428 
7829 
9229 
0629 
2030 

6647 
8050 
9454 
0857 
2260 

6866 
8272 
9678 
1084 
249  / 

7085 
8494 
9903 
(3(2 
272  ( 

7304 
87/6 
#/28 
1539 

2951 

7523 
8937 
0352 
1767 
3182 

7741 
9(59 
0577 
/994 

34/2 

76 
77 
78 
79 
80 

8/ 
82 
'83 
84 
85 

2//7 
2020 
/923 
(825 
(728 

2084 
/987 
(889 
/79/ 
/693 

205/ 
(953 
/855 
(757 
/659 

20/8 
(920 
/82/ 
/723 
(624 

(985 
/8S7 
/788 
(689 
1590 

/952 
/S53 
(754 
/654 
/555 

(9/9 
/8/9 
(720 
(620 
(520 

(886 
/786 
(686 
/585 
/485 

/853 
/752 
/65( 
I55/ 
(450 

80-1819 
81-1718 
82-1617 
83-1516 
84-1415 

/  /  '2730 
(C4/22 
(C55/4 

/  /  '6905 
/  /  '8297 

2964 
4358 
5753 
7/47 
8542 

3/97 
4594 
5992 
7389 
8787 

3430 
483  / 
623  ( 
763  ( 
9032 

3663 
5067 
6470 
7873 
9276 

3897 
5303 
6709 
S//5 
9521 

4/30 
5539 
6948 
8357 
9766 

4363 
5775 
7187 
8599 
#0// 

4597 
6011 
7426 
884  ( 
0256 

4830 
6247 
7665 
9083 
0500 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

1631 
1533 
1436 
1339 

1241 

/596 
(498 
(400 
/302 
(205 

/56/ 
/463 
(364 
(266 
//68 

1526 
/427 
1329 
(230 
//32 

/49( 
(392 
/293 
//94 
/095 

/456 
/356 
(257 
//57 
(058 

/420 
/32( 
(22( 
1121 
1021 

H85 
(285 
((85 
(085 
0984 

(350 
(249 
//49 
(048 
0947 

85'I3I4 
86-1213 
87-1112 
SS'IOII 
89-09/0 

/  /  '9689 
/2'(08( 
(2-2472 
(2-3864 
/  2-5256 

9937 
1331 
2726 
4120 
55/5 

#/84 
/582 
2979 
4377 
5774 

0432 
(832 
3233 
4633 
6033 

0680 
2083 
3486 
4889 
6293 

0927 
2333 
3740 
5/46 
6552 

(/75 
2584 
3993 
5402 
68M 

(423 

2835 
4246 
5658 
7070 

(670 
3085 
4500 
59/5 
7329 

(9/8 
3336 
4753 
6/7/ 
7589 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

81 

1144 
1047 
0949 
0852 
0755 

//07 
/009 
09/2 
08/4 
07/6 

(070 
0972 
0874 
0776 
0678 

(033 
0935 
0836 
0737 
0639 

0996 
0897 
0798 
0699 
0600 

0959 
0859 
0760 
066  / 
056  / 

0922 
0822 
0722 
0622 
0523 

0884 
0784 
0684 
0584 
0483 

0847 
0746 
0646 
0545 
0444 

90-0809 
91  '0708 
92-0607 
93-0506 
94-0405 

/  2  '6648 
(2-8039 
/  2.943  / 
/3-0823 
(3-22(4 

6910 
8304 
9699 
1094 
2488 

7/72 
8569 
9967 
/364 
2762 

7434 
8834 
#235 
/635 
3035 

7696 
9099 
0502 
(906 
3309 

7958 
9364 
0770 
2/76 
3583 

8220 
9629 
/038 
2447 
3856 

8482 
9894 
1366 
27(8 
4/30 

8744 
#/59 
(574 
2989 
4403 

9006 
0424 
1842 
3259 
4677 

91 
92 
93 
94 
95 
"96 
97 
98 
99 
(00 

0657 
0560 
0463 
0365 
0268 

06/8 
052  / 
0423 
0325 
0228 

0579 
048  / 
0383 
0285 
0/87 

0540 
0442 
0343 
0245 
0146 

050/ 
0402 
0303 
0204 
0/06 

0462 
0363 
0263 
0/64 
0065 

0423 
0323 
0223 
0(23 
4024 

0383 
0283 
0/83 
0083 
9983 

0344 
0243 
0/43 
0042 
9942 

95-0304 
96-0203 
97-0102 
98-0001 
98-9900 

(3'3606 
(3'4998 
(3'6390 
(3778( 
(3-9/73 

3883 
5277 
6672 
8067 
946  / 

4/59 

5557 
6954 
8352 
9749 

4436 
5836 
7236 
8637 
#037 

47/2 
6115 
75/9 
8922 

0325 

4989 
6395 
780( 
9207 
06/3 

5265 
6674 
8083 
9492 
090( 

5542 
6954 
8365 
9777 
//89 

5818 
7233 
8648 
#062 
/477 

6094 
75/2 
8930 
0347 
/765 

60' 

59' 

58' 

57' 

56' 

55 

54' 

5f 

52' 

M' 

60' 

Bit' 

58   57' 

56   55  |  54' 

53'  |  52' 

51' 

0 

SINE. 

COSINE.           81° 

TRAVERSE  TABLES. 


8° 
/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

COSINE. 

SINE.            8" 

10' 

IT 

]•>   i:!'   14' 

15' 

16'   17'   IS'  |   19' 

10'  |  11' 

a 

nr 

14' 

15' 

16' 

17' 

IS' 

19' 

y>'99 
9797 
9696 
9594 
9493 

9898 
9796 
9695 
9593 
949  1 

9S98 
9796 
9693 
959  / 
9489 

9897 
9795 
9692 
9589 
9487 

9897 
9794 
969  ( 
9588 
94S5 

9897 
9793 
9690 
9586 
9483 

9896 
9792 
9688 
9584 
9480 

9896 
979  / 
9687 
9583 
9478 

9895 
979  / 
9686 
958  / 
9476 

'9895 
/  '9790 
2'96S5 
39579 
4-9474 

'(42( 
•284  / 
•4262 
•5682 

•7/03 

(423 
2847 
4270 
5694 
71(7 

1426 
2853 
4279 
5705 
7(3( 

(429 
2858 
4288 
57/7 
7146 

/432 
2864 
4296 
5728 
7/60 

(435 
2870 
4305 
5740 
7(75 

(438 
2876 
43/3 
575  ( 
7(89 

(44( 
288  ( 
4322 
5763 
7203 

/444 
2887 
433  ( 
5774 
7218 

/446 
2893 
4339 
5786 
7232 

( 
2 

3 
4 
5 

9392 
9290 
9/89 
9087 
8986 

9389 
9287 
9/85 
9084 
89S2 

9387 
9284 
9/82 
9080 

8978 

9384 
928) 

9/79 
9076 
8973 

9382 
9279 
9/75 
9072 
8969 

9379 

9276 
9/72 
9069 
8965 

9377 
9273 
9/69 
9065 

896; 

9374 
9270 
9/65 
906  / 

8957 

9372 
9267 
9/62 
9057 
8953 

5-9369 
6-9264 
7-9/59 
8  '9  054 

9'8948 

•8523 
'9944 
('(364 
"2785 
•4205 

8540 
9964 
(387 
28// 

4234 

8558 
9984 
(4/0 
2837 
4263 

8575 

#004 
/433 
2863 
4292 

8592 

0024 
(456 
2888 

4320 

86/0 

0044 
(479 
29/4 

4349 

8627 
0065 
(502 
2940 
4378 

8644 
0085 
(525 

2966 
4407 

866  ( 

0/05 
(548 
2992 

4436 

86"9 
0/25 
1572 
30/8 
4464 

6 
7 

8 
9 

(0 

II 
12 
13 
14 
IS 

8884 
8783 
8682 
8580 
8479 

ssso 

8778 
8676 
8574 
8473 

8875 
8773 
867/ 
8569 
8466 

887;  8866 
8768  8763 
8666  !  8660 
8563  8557 

8460  8454 

8862 
8758 
8655 
8551 

8448 

8857 
8753 
8649 
8545 
844  1 

8852  8848 
8748  8743 
8644  8638 
8539  8534 
8435  8429 

(0-8843 
(  (  '8738 
(2-8633 
(3-8528 
(4-8423 

"5626 
'7046 
•8467 
'9887 
2'(308 

5658 
708( 
8504 
9928 
(351 

5689 
7(15 
8542 
9968 
(394 

572/ 
7/50 
8579 
#008 
(438 

5753 
7(85 
86(7 
0049 
(48( 

5784 
72(9 
8654 
0089 
(524 

58/6 
7254 
869  / 
0/29 
/567 

5848 
7288 
8729 
0/70 
1610 

5879 
7323 
8766 
02/0 
(653 

59;  / 
7357 
8804 
0250 
(697 

i; 

12 
13 

M 

15 

16 
17 
IS 
19 

20 

8377 
8276 
8/75 
8073 
7972 

837/ 
8269 
8/67 
8065 
7964 

8364 
8262 
8/60 
8057 
7955 

8358 
8255 
8(52 
8050 
7947 

835/ 
8248 
8/45 
8042 
7939 

8344 
824  / 
8/37 
8034 
7930 

8338 
8234 
8/30 
8026 
7922 

8331 
8227 
8/22 
80/8 
79/4 

8324 
82/9 
8/(5 
80/0 
7905 

(5-83(7 
(6-82(2 
(7'8/07 
(8-8002 
(9V897 

2'2728 
2-4(49 
2'5570 
2'6990 

2'84/( 

2775 
4(98 
562( 
7045 
8468 

282  ( 

4247 
5673 
7099 
8526 

2867 

4296 
5725 
7(54 
8583 

29/3 

4345 
5777 
7209 
864  ( 

2959 
4394 
5829 
7264 
8699 

3005 
4443 
5880 
73/8 
8756 

3051 

4492 
5932 
7373 
88(4 

3097 
454/ 
5984 
7428 
8S7/ 

3/43 
4589 
6036 
7482 
8929 

16 

17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

7870 
7769 
7668 
7566 
7465 

7862 
7760 
7658 
7556 
7454 

7853 
7751 
7649 
7546 
7444 

7844 
7742 
7639 
7536 
7434 

7836 
7732 
7629 
7526 
7423 

7827 
7723 
7620 
75/6 
74/3 

78/8 
77(4 
76/0 
7506 
7402 

7809 
7705 
760  / 
7496 
7392 

7800 
7696 
759  / 
7486 
738  ( 

20-7792 
2f7686 
227581 
237476 
24-7371 

2'983/ 
3V252 
3  '2672 
3-4093 
3-55(3 

9892 
(3/5 
2738 
4(62 
5585 

9952 
(378 
2805 
423  / 
5657 

#0/3 
1442 
287( 
4300 
5729 

0073 
(505 
2937 
4369 
580  ( 

0/33 
(568 
3003 
4438 
5873 

0(94 
(632 
3070 
4507 
5945 

0254 
(695 
3/36 
4576 
60/7 

03/5 
(758 
3202 
4645 
6089 

0375 
(822 
3268 
47(5 
6(6( 

21 
22 
23 
24 
25 
'26 
27 
28 
29 
30 

7363 
7262 
7(6( 
7059 
6958 

7353 

7251 
7/49 
7047 
6945 

7342 
7240 
7/37 
7035 
6933 

733  / 

7228 
7/26 
7023 
6920 

7320 
72/7 
7//4 
70/J 

6908 

7309 
7206 
7/02 
6999 
6895 

7298 
7(95 

709; 

6987 
6883 

7288 
7/83 
7079 
6975 
6870 

7277 
7/72 
7067 
6962 
6858 

257266 
267/6) 
27'7055 
28-6950 
29'6845 

3'6934 
3-8354 
3-9775 
4"((95 
i.  26/6 

7009 
8432 
9855 
1279 
2702 

7084 
85/0 
9936 
(362 
2789 

7/58 
8588 
#0/7 
(446 
2875 

7233 
8665 
0097 
1529 
296( 

7308 
8743 
0/78 
(6(3 

3048 

7383 
882/ 
0259 
(696 
3(34 

7458 
8898 
0339 
(780 
322  / 

7533 
8976 
0420 
(863 
3307 

7607 
9054 
0500 
/947 
3393 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

6856 
6755 
6653 
6552 
645  / 

6843 
6742 
6640 
6538 
6436 

6S3/ 
6728 
6626 
6524 
6422 

68/S 
67/5 
66/2 
65/0 
6407 

6805 
6702 
6599 
6496 
6393 

6792 
6688 
6585 
648  / 
6378 

6779 
6675 
657  ( 
6467 
6363 

6766 
6662 
6557 
6453 
6349 

6753 
6648 
6544 
6439 
6334 

30-6740 
3T6635 
32-6530 
33-6424 
34-63/9 

4-4036 
4-5457 
4'687S 
4-8298 
4-97/9 

4/26 
5549 
6973 
8396 
98/9 

42/5 
564  ( 
7068 
8494 
9920 

4304 
5733 
7(63 
8592 
#02( 

4393 
5826 
7258 
8690 
0(22 

4483 
59(8 
7353 

8787 

0221' 

4572 
60/0 
7448 
8885 
0323 

466/ 
6/02 
7543 
8983 
0424 

4750 
6/94 
7638 
908/ 
0525 

4840 
6286 
7733 
9/79 
0625 

31 
32 
33 
34 
35 

6349 
6248 
6(46 
6045 

5944 

6334 
6233 

6131 
6029 
5927 

63/9 
62/7 
6//5 
60/3 
59/0 

6304 
6202 
6099 
5997 
5894 

6290 
6/86 
6083 
5980 
5877 

6275 
6/7; 
6068 
5964 
586  / 

6259 

6/56 
6052 
5948 
5844 

6244 
6/40 
6036 
593) 
5827 

6229 
6/25 
6020 
59/5 
58/0 

35-62/4 
36-6(09 
37-6004 
38-5899 
39-5794 

5"((39 
5-2560 
5-3980 

5'540( 
5'682/ 

(243 
2666 
4090 
55/3 
6936 

(346 

2773 
4/99 
5625 
7052 

(450 
2879 
4308 
5738 
7/67 

i'554 
2986 
44(8 
5850 
7282 

(657 

3092 
4527 
5962 
7397 

(76( 
3/99 
4637 
6074 
75/2 

(865 

3305 
4746 
6/87 
7627 

/968 
34/2 
4855 
6299 
7742 

2072 
35/8 

4965 
64)  / 
7858 

36 

37 
38 
39 
40 

4( 
42 
43 
44 
45 

5842 
574( 
5639 
5538 
5437 

5825 
5723 
5622 
5520 
54/8 

5808 
5706 
5604 
5502 
5399 

579  / 
5689 
5586 
5483 
5381 

5774 
567/ 
5568 
5465 
5362 

5757 
5654 
5550 
5447 
5343 

5740 
5636 
5532 
5428 
5324 

5723 
56/8 
55/4 
54(0 
5305 

5706 
560J 
5496 
5391 
5287 

40'5688 
4  /  '5583 
42-5478 
43-5373 
44-5268 

5-8242 
5  '9662 
6V083 
6-2503 
6'3924 

8360 
9783 
(207 
2630 
4053 

8478 
9904 
(330 
2757 
4183 

8596 
#025 
(454 
2883 
43/3 

87/4 
0/46 
/578 

3o;o 

4442 

8832 
0267 
(702 
3(37 

4J72 

8950 
0388 
(826 
3263 
470  ( 
6/39 
7577 
90/5 
0452 
',890 

9068 
0509 
(949 
3390 
4831 

9/86 
0630 
2073 
35/7 
4960 

9304 
0750 
2/97 
3643 
5090 

4) 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 

47 
48 
49 
50 

5335 
5234 
5/32 
503  1 
4930 

53/6 

52/4 
5//2 
50M 

4909 

5297 
5/95 
5093 
4990 

4SSS 

5278 
5(75 

5073 
4970 
4867 

5259 
5/56 
5053 
4950 
4847 

5240 
5/36 
5033 
4929 
4826 

5220 
5//7 
50(3 
4909 
4805 

520  ( 
5097 
4992 
4888 
4784 

5/82 
5077 
4972 
4868 
4763 

45-5/63 
46-5057 
47-4952 
48-4847 
49-4742 

6'5344 
6  '6765 
6'8/85 
6  '9606 
7-/027 

5477 
6900 
8324 
9747 
1171 

5609 
7036 
8462 
9888 
(3/4 

5742 
7/7/ 
8600 
#029 
(458 

5874 
7306 
8738 
0170 
(602 

6007 
7442 
8876 
03(( 
(746 

627( 
77/2 
9(53 
0594 

2034 

6404 
7847 
929  ( 
0735 
2/78 

6536 
7983 
9429 
0876 
2322 

51 
52 
53 
54 
55 

4828 
4727 
4625 
4524 
4422 

4807 
4705 
4603 
4502 
4400 

4786 
4684 
458  / 
4479 
4377 

4765 
4662 
4559 
4457 
4354 

4743 
4640 
4537 
4434 
433; 

4722 
46/9 
45/5 
44(2 
4308 

470  / 
4597 
4493 
4389 
4285 

4680 
4575 
447) 
4367 
4262 

4658 
4553 
4449 
4344 
4239 

50-4637 
5  /  '4532 
52  '4426 
53-4321 
54-42(6 

7  '2447 
7  "3868 
7'5288 
7'6709 
7'8(29 

2594 
40(7 
544  / 
6864 
8288 

274( 
4/67 
5593 
7020 
8446 

2888 
43(7 
5746 
7/75 
8604 

3034 
4466 
5898 
733  / 
8763 

3(8( 
46/6 
605/ 
7«86 
892) 

3328 
4766 
6204 
764) 
9079 

3475 
49/6 
6356 
7797 
9238 

3622 
5065 
6509 
7952 
9396 

3768 
52/5 
666/ 
8/08 
9554 

51 

52 
53 
54 
55 

56 
57 
58 
59 

M 

432  / 
4220 
4118 
4017 
3915 

4298 
4196 
4094 
3992 
389  / 

4275 
4/72 
4070 
3968 
3866 

425) 

4/49 
4046 
3943 
384  / 

4228 
4/25 
4022 
39/9 
38/6 

4205 
4IO/ 
3998 
3894 
379  / 

4/8( 
4077 
3974 
3870 
3766 

4/58 
4054 
3949 
3845 
374) 

4/34 
4030 
3925 
3820 
37/5 

55-4111 
56-4006 
57-3901 
58-3795 
59-3690 

7-9550 
8'0970 
8'239( 
838/( 
S'5232 

97/( 
((34 
2558 
398  / 

5405 

9872 
(298 
2725 
4/5( 
5577 

#033 
7463 
2892 
432  / 
5750 

0/95 
(627 
3059 
449  / 
5923 

0356 
;79( 
3226 
466( 
6096 

05/7 
(955 
3393 
4830 
6268 

0678 
2//9 
3560 

5000 
644/ 

0839 
2283 
3727 
5/70 
66/4 

1001 
2447 
3894 
5340 
6786 

56 

57 
58 
59 
60 

61 
62 

f-3 
64 
65 

3814 
37/3 
361  / 
35/0 
3408 

3789 
3687 
3585 
3483 
3382 

3763 
366/ 
3559 
3457 
3355 

3738 
3636 
3533 
3430 
3328 

37/3 
36/0 
3507 
3404 
330  / 

3687 
3584 
3480 
3377 
3273 

3662 
3558 
3454 
3350 
3246 

3636 
3532 
3428 
3323 
32/9 

36/( 
3506 
340  / 
3297 
3/92 

60-3585 
6C3480 
62-3375 
63-3270 
64-3(64 

S'6652 
8-8073 
S'9493 
9-09/4 
p.  233S 

6828 
825  / 
9675 
(098 
2522 

7004 
8430 
9856 
(282 
2709 

7(79 
8608 
#038 
/467 
2896 

7355 
8787 
02/9 
(65( 
3083 

7530 
8965 
0400 
(835 
3270 

7706 
9(44 
0582 
2020 
3457 

7882 
9322 
0763 
2204 
3644 

8057 
9501 
0944 
2388 
3832 

8233 
9679 
((26 
2572 
40(9 

6J 

62 
63 
64 
65 

66 

67 
68 
69 
70 

3307 
3206 
3/04 
3003 
290  / 

3280 
3/78 
3076 
2974 
2872 

3252 

3(50 
3048 
2946 
2843 

3225 
3/22 
3020 
2917 
2814 

3/97 
3094 
299  / 
2888 
2785 

3/70 
3066 
2963 
2859 
2756 

3(42 
3038 
2935 
283  ( 

2727 

3((5 
30/0 
2906 
2802 
2697 

3087 
2982 
2878 
2773 
2668 

65-3059 
66-2954 
67-2849 
68-2744 
69-2639 

S'3755 
9-5(76 
9  6596 
9'80(7 
9-9437 

3945 
5368 
6792 
82(5 
9639 

4/35 
556  / 
6988 
84/4 
9840 

4325 
5754 
7/83 
86(3 
#042 

4515 
5947 
7379 
SSI  1 
0243 

4705 
6/40 
7575 
90/0 

0445 

4895 
6333 
7771 
9209 
0646 

5085 
6526 
7967 
9407 
0848 

5275 
67/9 
8/62 
9606 
/049 

5465 
6911 
8358 
9804 
/25/ 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

2800 
2698 
2597 
2496 
2394 

277) 
2669 
2567 
2465 
2363 

274  / 
2639 
2537 
2434 
2332 

2712 
2609 
2506 
2404 
2301 

2682 
2579 
2476 
2373 
2270 

2652 
2549 
2446 
2342 
2239 

2623 
25/9 
24/5 
23(( 
2207 

2593 
2489 
2384 
2280 
2/76 

2563 
2459 
2354 
2249 
2(44 

70-2533 
71-2428 
72-2323 
73-2218 
74-2113 

(0-0858 
(0'2278 
fO'3699 
(0'5//9 
iO'6540 

/062 
2486 
3909 
5332 
6756 

(267 
2693 
4((9 
5545 
6972 

(47/ 
2900 
4329 
5758 
7)88 

/675 
3;07 
4539 
597; 
7404 

/880 
33(5 
4750 
6/85 
76/9 

2084 
3522 
4960 
6398 
7835 

2289 
3729 
5/70 

66;  ; 

805  ( 

2493 
3936 
5380 
6824 
8267 

2697 
4(44 
5590 
7037 
8483 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

2293 

2191 
2090 
1989 
1887 

226  / 
2/60 
2058 
(956 
(854 

2230 
2/28 
2025 
1923 
1821 

2198 
2096 
1993 
1890 
1788 

2(67 
2064 
;96( 
(858 
(754 

2/35 

2032 
(928 
(825 
/72( 

2(03 
(999 
(895 
(792 
1689 

207  ( 
(967 
(863 
(758 
(654 

2040 
(935 
(830 
/725 
/62( 

75-2008 
76-1903 
77-1797 
78-1692 
79-1587 

(07960 
/0'938( 
(C080/ 
/  (  '2222 
/  /  '3642 

8/79 
9603 
(026 
2449 

3873 

8398 
9824 
(25( 
2677 
4/03 

86/7 

#046 
1475 
2904 
4333 

8836 
0268 
(700 
3/32 

4564 

9054 
0489 
(924 
3359 

4794 

9273 
07/( 
2(49 
3587 
5024 

9492 
0933 
2373 
38(4 
5255 

97/( 

((54 
2598 
404( 
5485 

9929 
(376 
2822 
4269 
57/5 

•1 

82 
83 
84 
85 

1786 
1684 
1583 
1482 
1380 

(752 
/65( 
(549 
(447 
/345 

1719 
1616 
1514 
1412 
1310 

1685 
1582 
1480 
1377 
1274 

/65( 
(548 
(445 
1342 
1239 

(6/8 
(5/4 
(4/1 
(307 
(204 

1584 
1480 
1376 
(272 
((68 

J550 
1446 
1341 
1237 
1133 

(5/6 
1411 
1306 
1202 
1097 

80-1482 
81-1377 
82-1272 
83-1166 
84-1061 

/  )  '5063 
(  (  -6484 
(  (  7904 
(  (  '9325 
(2-0745 

5296 
6720 
8/43 
9566 
0990 

5529 
6956 
8382 
9808 
/235 

5763 
7/92 
862  / 
#050 
(479 

5996 
7428 
8860 
0292 
(724 

6229 
7664 
9099 
0534 
(969 

6462 
7900 
9338 
0776 

22/3 

6695 
8(36 
9577 
(0/7 

2458 

6929 
8372 
98(6 
(259 
2703 

7/62 
8608 
#055 
(50( 

2947 

II 

82 
83 
84 

85 

86 
87 

83 
89 
90 

1279 
1177 
1076 
0975 

0873 

/243 

1141 
1040 
0938 
0836 

1208 
1105 
1003 
0901 
0799 

1172 
1069 
0967 
0864 
076/ 

//36 
/033 
0930 
0827 

0724 

((00 
0997 
0893 
0790 
0686 

(064 
0960 
0856 
0753 
0649 

1028 

0924 
0820 
07(5 
0611 

0992 
0887 
0783 
0678 
0573 

85-0956 
86  '085  ( 
87-0746 
88-0641 
89-0535 

(2-2(66 

(2-3586 
(2-5007 
(2-6427 
(2-7848 

24(3 
3837 
5260 
6683 
8/07 

266  ( 

4087 
55(3 
6940 
8366 

2908 
4338 
5767 
7(96 
8625 

3;56 

4588 
6020 
7452 
8884 

3404 
4839 

6273 
7708 
9/43 

365  ( 

5089 
6527 
7965 
9402 

3899 
5340 
6780 
822  / 
9662 

4(46 
5590 
7033 
8477 
992( 

4394 
5840 
7287 
8733 
#(80 

86 
87 

88 
89 
90 

91 
92 
93 
94 
95 

0772 
0670 
0569 
0467 
0366 

0734 
0632 
0530 
0429 
0327 

0696 
0594 
0492 
0390 

0287 

0659 
0556 
0453 
035  / 
0248 

062/ 
05/8 
04/5 
03/2 
0208 

0583 
0479 
0376 
0272 
0/69 

0545 
044  ( 
0337 
0233 
0(29 

0507 
0402 
0298 
0/94 
0089 

0468 
0364 
0259 
0/54 
0050 

90-0430 
91  '0325 
92-0220 
93-0115 
94-00(0 

(2'9268 
(3-0689 
(3-2(09 
(3-3530 
/  3  '4950 

9530 
0954 
2377 
380  / 
5224 

9792 
(2/9 
2645 
407  / 
5497 

#054 
(483 
29(3 
4342 
577  ( 

03(6 
/748 
3/80 
46/2 

6044 

0578 
20/3 
3448 
4883 
63/8 

0840 
2278 
37(6 
5/54 
659  ( 

//02 
2543 
3984 
5424 
6865 

(364 
2808 
425; 
5695 
7/38 

(626 
3072 
45/9 
5965 

74/2 

91 

92 
93 
94 
95 

96 
97 
98 
99 
100 

0265 
0/63 
0062 
9960 
9859 

0225 
0/23 
#021 
9920 
98/8 

0/85 
0083 
998  / 
9878 
9776 

0145 
0043 
9940 
9837 
9735 

0/05 
#002 
9899 
9796 
9693 

0065 
9962 
9858 
9755 
965( 

#025 
992) 
98/7 
97(4 
96(0 

9985 
988( 
9776 
9672 
9568 

9945 
9840 
9735 
9631 
9526 

94-9904 
95-9799 
96-9694 
97-9589 

98-9484 

/3'637/ 
(37792 
(3-92/2 
(4-0633 
(4-2053 

6647 
807/ 
9494 
09(8 
234( 

6924 
8350 
9776 
(203 

2629 

7200 
8629 
#058 
(488 
29/7 

7477 
8909 
034  / 
/773 
3205 

7753 
9(88 
0623 
2058 
3493 

8029 
9467 
0905 
2343 

378( 

8306 
9746 
//87 
2628 
4068 

8582 
#026 
/469 
29/3 
4356 

8858 
0305 

;75; 

3198 
4644 

96 
97 
98 
99 
(00 

60' 

49' 

48' 

47' 

4(5' 

45' 

44' 

43' 

42' 

41' 

50'    4!*' 

48' 

47' 

46' 

45' 

44'   43'   42'   41' 

81°            SINK. 

COSINK                 81° 

60 


TRAVERSE  TABLES. 


8° 
/ 

2 
3 
A 
5 
6 
7 
8 
9 
10 

COSINE. 

SINE. 

8" 

/ 
2 
3 
4 

5 
6 
7 
8 
9 
10 

20' 

21'   2-2' 

23' 

•24'   25' 

26'   27' 

28'    29' 

20'  |  2!' 

22'  |  23'  |  24' 

25' 

26' 

27'  |  28' 

2!)' 

9S94 
9789 
9683 
9578 
9472 

9894 
9788 
9682 
9576 
9470 

9894 
9787 
96S/ 
9574 

9468 

9893 
9786 
9679 
9573 
9466 

9893 
9785 
9678 
9571 
9464 

9892 
9785 
9677 
9569 
946  / 

9892 
9784 
9676 
9567 
9459 

989  / 
9783 
9674 
9566 
9457 

9S9/ 
9782 
9673 
9564 
9455 

'989  / 
f978l 
2'9672 
3  '9562 
4-9453 

•/449 
'2899 
'4348 
'5797 
V247 

(452 
2904 
4357 
5809 
726  / 

/455 
29/0 
4365 
5820 
7275 

(458 
29/6 
4374 
5832 
7290 

/46/ 
2922 
4382 
5843 
7304 

/464 
2927 
439; 
5855 
73/9 

/467 
2933 
4400 
5866 
7333 

/469 
2939 
4408 
5878 
7347 

(472 
2945 
44/7 
5889 
7365 

(475 
2950 
4426 
590  / 
7376 

9366 
926  / 
9/55 
9050 
8944 

9364 
9258 
9/52 
9046 
8940 

936/ 
9255 
9/49 
9042 
8936 

9359 
9252 
9/45 
9038 
893  / 

9356 
9249 
9/42 
9035 
8927 

9354 
9246 
9/38 
903  ( 

8923 

935  / 

9243 
9/35 
9027 
89/9 

9349 
9240 
9/32 
9023 
89/4 

9346 
9237 
9/28 
90/9 
89/0 

5-9344 
6-9234 
7'9/25 
S'90/5 
9'8906 

"8696 
•0/45 
'(595 

'3044 
'4493 

87/3 
0/65 
/6/8 
3070 
4522 

8730 
0/86 
/64/ 
3096 
455  / 

8748 
0206 
(664 
3/22 
4580 

8765 
0226 
/687 
3/47 
4608 

8782 
0246 
/7/0 
3/73 
4637 

8800 
0266 
;733 
3(99 
4666 

88/7 
0286 
;756 
3225 

4695 

8834 
0306 
/779 

325; 

4723 

885  / 
0327 
/802 
3277 

4752 

II 
12 
13 
14 
15 

SS39 
8733 
8627 
8522 
84/6 

8834 
8728 
8622 
85/6 
84/0 

8829 
8723 
86/6 
85/0 
8404 

8825 
87/8 
86// 
8504 
8397 

8820 
87/3 
8605 
8498 
839  / 

88/5 
8708 
8600 
8492 
8384 

sail 

8702 
8594 
8486 
8378 

8806 
8697 
8589 
8480 
8372 

880  / 
8692 
8583 
8474 
8365 

(0-8796 
//•S687 
(2-8578 
(3'8468 
/  4  '8359 

'5943 
'7392 
C884/ 
2-0290 
2-/740 

5974 
7426 
8879 
033  / 
/7S3 

6006 
7461 
89/6 
037/ 
/826 
32S/ 
4736 
6/9/ 
7646 
9/02 

6037 
7495 
8953 
04// 
/869 

6069 
7530 
899  / 
0452 
(9(2 

6/0/ 
7564 
9028 
0492 
(956 

6132 
7599 
9066 
0532 
(999 

6/64 
7634 
9/03 
0572 
2042 

6/96 
7668 
9/40 
06/3 
2085 

6227 
7703 
9/78 
0653 
2/28 

II 
12 
13 
14 
15 

16 
17 
18 
19 

20 

83)  / 

8205 
8099 
7994 
7888 

8304 
8/98 
8092 
7986 
7880 

8297 
8/9/ 
8084 
7978 
787  / 

8290 
8/84 
8077 
7970 
7863 

8284 
8/76 
8069 
7962 
7854 

8277 
8/69 
806  / 
7954 
7846 

8270 
8/62 
8054 
7946 
7837 

8263 
8/55 
8046 
7937 
7829 

8256 
8/47 
8038 
7929 
7820 

/  5  '8249 
(6-8(40 
17-8031 
18-7921 
19-7812 

2'3/89 

2'4638 
2'6088 
2-7537 
2-8986 

3235 
4687 
6/40 
7592 
9044 

3327 
4785 
6243 
770  ( 
9/59 

3373 
4834 
6295 
7756 
92/7 

34/9 
4883 
6347 
78/0 
9274 

3465 
4932 
6399 
7865 
9332 

35M 

4981 
6450 
7920 
9389 

3557 
5030 
6502 
7974 
9447 

3603 
5079 
6554 
8029 
9504 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

7783 
7677 
7572 
7466 
7360 

7774 
7668 
7562 
7456 
7350 

7765 
7659 
7552 
7446 
7339 

7756 
7649 
7542 
7436 
7329 

7747 
7640 
7533 
7425 
73/8 

7738 
763  / 
7523 
74/5 
7307 

7729 
762  ( 
75/3 
7405 
7297 

7720 
76/2 
7503 
7395 
7286 

7711 
7602 
7493 
7384 
7275 

20-7702 
21-7593 
22-7484 
23-7374 
247265 

3'0436 
3-/S85 
3-3334 
3-4784 
3  '6233 

0496 
(948 
340  / 
4853 
6305 

0557 
20/2 
3467 
4922 
6377 

06/7 
2075 
3533 
499  / 
6449 

0677 
2/38 
3599 
5060 
652  / 

0738 
2202 
3665 
5/29 
6593 

0798 
2265 
373) 
5/98 
6665 

0859 
2328 
3798 
5267 
6737 

09/9 
239  / 
3864 
5336 
6809 

0980 
2455 
3930 
5405 
6880 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

7255 
7/49 
7044 
6938 
6832 

7244 
7/38 
7032 
6926 
6820 

7233 
7/26 
7020 
69/4 
6807 

7222 
7//5 

7008 
690  / 
6794 

72// 

7/04 
6996 
6889 
6782 

7200 
7092 
6984 
6877 
6769 

7/89 

708/ 
6972 
6864 
6756 

7/78 

7069 
6960 
6852 
6743 

7/66 

7057 
6948 
6839 
673  / 

25-7/55 
26-7046 
27-6936 
28-6827 
29-67/8 

3'7682 
3-9/32 
4-058/ 
4'2030 
4'3480 

7757 
9209 
0662 
2//4 
3566 

7832 
9287 
0742 
2/97 
3652 

7907 
9365 
0823 
228  / 
3739 

7982 

9442 
0903 
2364 
3825 

8056 
9520 
0984 
2448 
39// 

8/3( 

9598 
;064 
253  / 
3998 

8206 
9676 
//45 
26/4 
4084 

828  / 
9753 
/226 
2698 
4/70 

8356 
983; 
(306 
278/ 
4257 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

6727 
662  / 
65/6 
64/0 
6305 

67/4 
6608 
6502 
6396 
6290 

670/ 
6594 
6488 
638  / 
6275 

6688 
658  / 
6474 
6367 
6260 

6674 
6567 
6460 
6353 
6245 

6661 
6554 
6446 
6338 
6230 

6648 
6540 
6432 
6324 
62/6 

6635 
6526 
64/8 
6309 
620  / 

6622 
65(3 
6404 
6295 
6/86 

30-6608 
3  /  '6499 
32-6389 
33-6280 
34-6171 

4'4929 
4  '6378 
4  '7828 
4-9277 
5-0726 

50/8 
6470 
7923 
9375 
0827 

5/07 
6562 
80/7 
9473 
0928 

5/97 
6654 
81/2 
9570 
(028 

5286 
6747 
8207 
9668 
//29 

5375 
6839 
8302 
9766 
(230 

5464 
6931 
8397 
9864 
(330 

5553 
7023 
8492 
9962 
/43( 

5643 
7//5 
8587 
#060 
(532 

5732 
7207 
8682 
0/57 
;633 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

6/99 

6093 
5988 
5882 

5777 

6184 
6078 
5972 
5866 
5760 

6/69 
6062 
5956 
5849 
5743 

6/53 

6046 
5940 
5833 
5726 

6/38 
603  / 
5923 
58/6 
5709 

6/23 
60/5 
5907 
5800 
5692 

6/07 
5999 
589/ 
5783 
5675 

6092 
5983 
5875 
5766 
5658 

6077 
5968 
5859 
5750 
564/ 

35-6061 
36-5952 

37-5842 
38-5733 
39-5624 

5-2/75 
5'3625 

5'5074 
5-6523 
5V973 

2279 
373  / 

5/83 
6636 
8088 

2383 
3838 
5293 
6748 
8203 

2486 

3944 
5402 
6860 
83/8 

2590 
405  / 
55/2 
6972 
8433 

2693 
4/57 
5621 
7085 
8548 

2797 
4264 
5730 
7/97 
8663 

290  / 
4370 
5840 
7309 
8779 

3004 
4477 
5949 
742; 
8894 

3/08 
4583 
6058 
7533 
9009 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 

567/ 
5565 
5460 
5354 
5249 

5654 
5548 
5442 
5336 
5230 

5636 
5530 
5424 
53/7 
52// 

5619 
55/2 
5405 
5299 
5/92 

5602 
5494 
5387 
5280 
5/73 

5584 
5477 
5369 
526  / 
5/53 

5567 
5459 
5350 
5242 
5/34 

5549 
5441 
5332 
5224 
SIIS 

5532 
5423 
53/4 
5205 
5096 

40-55/4 
41  '5405 
42-5295 
43-5/86 
44-5076 

5  "9422 
6'087( 
6'232I 
6'3770 
6'52/9 

9540 
0992 

2444 
3897 
5349 

9658 
II  13 
2568 
4023 
5478 

9776 
/234 
2692 
4/50 
5608 

9894 
(355 
28/6 
4277 
5737 

#0/2 
/476 
2939 
4403 
5867 

0(30 
(597 
3063 
4530 
5996 

0248 
1717 
3187 
4656 
6/26 

0366 
(838 
33M 
4783 
6255 

0484 
(959 
3434 
49/0 
6385 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

5143 
5038 
4932 
4826 
472/ 

5/24 
50/8 
49/2 
4806 
4700 

5(04 
4998 
489  / 
4785 
4679 

5085 
4978 
487/ 
4764 
4657 

5065 
4958 
4857 

4743 
4636 

5046 
4938 
4830 
4723 
46/5 

5026 
49/8 
48/0 
4702 

4594 

5006 
4898 
4789 
4681 

4572 

4987 
4878 
4769 
4660 
455) 

45-4967 
46-4858 
47'4748 
48-4639 
49-4529 

6'6669 
6'8//8 
6-9567 
7-/0/7 
7-2466 

6801 
8253 
9705 
//58 
26/0 

6933 

8389 
9844 
/299 
2754 

7066 
8524 
9982 
(440 
2898 

7/98 
8659 
#/20 
/58( 
3042 

733; 

8794 
0258 
/722 
3/85 

7463 
8929 
0396 
(863 
3329 

7595 
9065 
0534 
2004 
3473 

7728 
9200 
0672 
2/45 
36/7 

7860 
9335 
08/0 
2286 
376  / 

46 
47 
48 
49 
50 

51 
52 
53 

54 

55 

46/5 
45/0 
4404 
4298 
4/93 

4594 
4488 
4382 
4276 
4/70 

4572 
4466 
4359 
4253 
4/46 

455  / 
4444 
4337 
4230 
4/23 

4529 
4422 
43/4 
4207 
4/00 

4507 
4399 
4292 
4/84 
4076 

4485 
4377 
4269 
4/6( 
4053 

4464 
4355 
4247 
4/38 
4029 

4442 
4333 
4224 
4//5 
4006 

50-4420 
5T431  1 
52-4201 
53-4092 
54-3982 

7-39/5 
7'5365 
7'68/4 
7'8263 
7-97/3 

4062 
55/4 
6966 
84/9 
987  / 

4209 
5664 
7//9 
8574 
#029 

4356 
58/4 
7272 
8729 
0/87 

4502 
5963 
7424 
8885 
0346 

4649 
6//3 
7577 
9040 
0504 

4796 
6262 
7729 
9/96 
0662 

4943 
64/2 
7882 
935  / 
0820 

5089 
6562 
8034 
9506 
0979 

5236 
67;  / 
8/87 
9662 
//37 

51 

52 
53 

54 
55 

56 
57 
58 
59 
60 

4087 
3982 
3876 
377/ 
3665 

4064 
3958 
3852 
3746 
3640 

4040 
3934 
3827 
372) 
36/4 

40/6 
3909 
3803 
3696 
3589 

3992 
3885 
3778 
3671 
3563 

3969 
3S6/ 
3753 
3646 
3538 

3945 
3837 
3729 
3620 
35/2 

392  / 
38/2 
3704 
3595 

3487 

3897 
3788 
3679 
3570 
346  / 

55-3873 
56-3764 
57-3654 
58-3545 
59-3435 

S-//62 
8'26// 
8'406/ 
S'55/0 
8  '6959 

/323 

2775 
4227 
5680 
7/32 

/484 
2939 
4394 
5849 
7305 

/645 
3/03 
4561 
60(9 

7477 

/806 
3267 
4728 
6/89 
7650 

/968 
343  / 
4895 
6359 
7822 

2/29 
3595 
5062 
6529 
7995 

2290 
3759 
5229 
6698 
8/68 

245( 
3923 
5396 
6868 

8340 

26/2 
4087 
5563 
7038 
85/3 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

3559 
3454 
3348 
3243 
3/37 

3534 
3428 
3322 
32/6 
3//0 

3508 
340  / 
3295 
3/89 
3082 

3482 
3375 
3268 
3/6/ 
3055 

3456 
3349 
3242 
3/34 
3027 

3430 
3322 
32/5 
3/07 
2999 

3404 
3296 
3/88 
3080 
2972 

3378 
3270 
3/6/ 
3052 
2944 

3352 
3243 
3/34 
3025 
29/6 

60-3326 
61-3216 
62-3107 
63-2998 
64-2888 

8-8408 
S'9858 
9-/307 
9-2756 
9-4206 

8584 
#036 
1488 
294  / 
4393 

8760 
02/5 
/670 
3/25 
4580 

8935 
0393 
(85/ 
3309 
4767 

9//( 
057/ 
2032 
3493 
4954 

9286 
0750 
22/4 
3677 
5(4( 

9462 
0928 
2395 
386  / 
5328 

9637 
1107 
2576 
4046 
55/5 

98/3 
(285 
2757 
4230 
5702 

9988 
(463 
2939 
44/4 
5889 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 

70 

303  / 
2926 
2820 
27/5 
2609 

3004 
2898 
2792 
2686 
2580 

2976 
2869 
2763 
2656 
2550 

2948 
2841 
2734 
2627 
2520 

2920 
28/2 
2705 
2598 
249  / 

2892 
2784 
2676 
2569 
246  / 

2864 
2755 
2647 
2539 
243  / 

2835 
2727 
26/8 
25/0 
240  / 

2807 
2698 
2589 
2480 
237  ( 

65-2779 
66-2669 
67-2560 
68  '245  / 
69  '234  / 

9-5655 

9-7(04 
9'8554 
(0'0003 
(0-/452 

5845 
7297 
8749 
0202 
(654 

6035 
7490 
8945 
0400 
(855 

6225 

7683 
9ft/ 
0599 
2057 

64/5 
7876 
9336 
0797 
2258 

6605 
8068 
9532 
0996 
2460 

6795 
826/ 
9728 
//94 
266  / 

6985 
8454 
9923 
1393 
2862 

7/74 
8647 
#1/9 
/59/ 
3064 

7364 
8840 
03/5 
(790 
3265 

71 
72 
73 
74 
75 

2504 
2398 
2292 
2/87 
208  / 

2474 
2368 
2262 
2/56 
2050 

2444 
2337 
223  / 
2/24 
20/8 

24/4 
2307 
2200 
2093 
(986 

2383 
2276 
2/69 
2062 
(954 

2353 
2245 
2/38 
2030 
(922 

2323 
22/5 
2/07 
1999 
1890 

2293 
2/84 
2075 
/967 
(858 

2262 
2/53 
2044 
/935 
/826 

70-2232 
7T2I22 
72-20/3 
73-/904 
74-1794 

/  0'29  02 
/0'435( 
(0'5800 
(0'7250 
/  C'8699 

3/06 
4558 
60/0 
7463 
89/5 

33/0 
4765 
6220 
7676 
9/3( 

35/5 
4973 
643; 
7889 
9346 

37/9 
5/80 
6641 
8/01 
9562 

3923 
5387 
685) 
83/4 
9778 

4/28 
5594 
706/ 
8527 
9994 

4332 
5801 
7271 
8740 
#210 

4536 
6008 
748; 
8953 
0426 

4740 
62(6 
769  / 
9/66 
064  / 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

1976 
(870 
/764 
(659 
/553 

1944 
/838 
/732 
/626 
(520 

1911 
1805 
1699 
1592 
I486 

(879 
(772 
/666 
/559 
(452 

/847 
/740 
/632 
1525 

1418 

/8/5 
/707 
(599 
/492 
/3S4 

1782 
1674 
1566 
1458 
1350 

/750 
/64/ 
(533 

/424 
(3/6 

1717 
I60S 
1499 
1390 
1281 

75-1685 
76-1575 
77-1466 
78-1356 
79/247 

J  I  'Of  48 
(C/598 

/  /  '3047 
/  /  '4496 
/  /  '5946 

0367 
(8/9 
327/ 
4724 
6/76 

0586 
2041 
3496 
495  ( 
6406 

0804 
2262 
3720 
5/78 
6636 

/023 

2484 
3945 
5406 
6866 

/242 

2706 
4/69 
5633 
7097 

(460 

2927 
4394 
5860 
7327 

(679 
3/49 
46/8 
6088 
7557 

;898 
3370 
4843 
63/5 
7787 

2116 

3592 
5067 
6542 
80/7 

76 

77 
78 
79 
80 

SI 
82 
83 
84 
85 

(448 
(342 
/237 
1131 
1025 

(4/4 

(308 
/202 
(095 
0989 

1379 
1273 
1166 
1060 
0954 

/345 
(238 
1131 
1024 
09/8 

1311 
1203 
1096 
0989 
0881 

1276 
1168 
1061 
0953 
0845 

1242 
1134 
1025 
09/7 
0809 

/207 
(098 
0990 
088/ 
0773 

1172 
1063 
0954 
0845 
0736 

80-1138 
8/-/028 
82  '091  9 
83-0809 
84-0700 

/  (  '7395 
1  (  -8844 
12-0293 
(2'/743 
/2'3/92 

7628 
9080 
0532 
/985 
3437 

786  ( 
93/6 
077  / 
2226 

368) 

8094 
9552 
10/0 
2468 
3926 

8327 
9788 
(249 
27/0 
4/7; 

8560 
#024 
(488 

295; 

44/5 

8793 
0260 
/727 
3/93 
4660 

9027 
0496 
/965 
3435 
4904 

9260 
0732 
2204 
3677 
5/49 

9493 
0968 
2443 
39/8 
5393 

s; 

82 
83 
84 
85 

86 
87 
88 
89 
90 

0920 
08/4 
0709 
0603 
0497 

0883 
0777 
067/ 
0565 
0459 

0847 
074( 
0634 
0528 
042/ 

0811 
0704 
0597 
0490 
0383 

0774 
0667 
0560 
0452 
0345 

0738 
0630 
0522 
04/5 

0307 

070/ 
0593 
0485 
0377 
0268 

0664 
0556 
0447 
0339 
0230 

0627 
05/8 
0409 
030  / 
0/92 

85  '059  / 
86  '048  / 
87  0372 
SS'0262 
89-0/53 

(2'464( 
I2'609( 
/  2  7540 
(2-8989 
/  3  '0439 

4889 
634  / 
7793 
9246 
0698 

5/36 

6592 
8047 
9502 
0957 

5384 
6842 
8300 
9758 
(2/6 

563; 
7092 
8553 
#0/4 
/475 

5879 

7343 
8806 
0270 
1734 

6/26 
7593 
9059 
0526 
(993 

6374 
7843 
93/3 
0782 
2252 

662; 
8094 
9566 

(038 
25M 

6869 
8344 
98(9 
(294 
2770 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

0392 
0286 
•0181 
0075 
9970 

0353 
0247 
0/4/ 
#035 
9929 

03/5 
0209 
0/02 
9996 
9889 

0276 
0170 
0063 
9956 
9849 

0238 
0/3/ 
#023 
99/6 
9809 

0/99 
009  / 
9984 
9876 
9768 

0/60 
0052 
9944 
9836 
9728 

0/2/ 
#0/3 
9904 
9796 
9687 

0083 
9974 
9865 
9756 
9647 

90'0044 
90-9934 
91-9825 
92-9715 

93-9606 

/3-/88S 
(3-3337 
(3-4787 
/3'6236 
/376S5 

2/50 
3602 
5054 
6507 
7959 

24/2 
3867 
5322 
6777 
8232 

2674 
4/32 
5590 
7048 
8506 

2936 
4396 
5857 
73/8 
8779 

3/97 
466; 
6/25 
7589 
9052 

3459 
4926 
6392 
7859 
9326 

3721 
5/9/ 
6660 
8(30 
9599 

3983 
5455 
6928 
8400 
9872 

4245 
5720 
7/95 
8670 
#/46 

91 
92 
93 
94 
95 

96 
97 
98 
99 

;oo 

81 

9864 
9758 
9653 
9547 
9442 

9823 
97/7 
9611 
9505 
9399 

9783 
9676 
9570 
9464 
9357 

9742 
9635 
9529 
9422 
93(5 

9701 
9594 
9487 
9380 

9272 

966/ 
9553 
9445 
9338 
9230 

9620 
95/2 
9403 
9295 
9/87 

9579 
9470 
9362 
9253 
9/45 

9538 
9429 
9320 
9211 
9102 

94-9496 
95-9387 
96-9278 
97-9/68 
98-9059 

(3-9/35 
/  4  '0584 
/  4  '2033 
/4'3483 
(4-4932 

94// 
0863 
23/5 
3768 
5220 

9687 
//42 
2597 
4052 
5508 

9963 
(42) 
2879 
4337 
5795 

#240 
1701 
3161 
4622 
6083 

05/6 
/980 
3443 
4907 
637; 

0792 
2259 
3725 
5/92 
6659 

1068 
2538 

4007 
5477 
6946 

;345 
28/7 
4289 
5762 
7234 

/62; 
3096 
457/ 
6046 
7522 

96 
97 
98 
99 
100 

40' 

39' 

3«' 

:v 

3j 

30' 

34' 

33' 

32' 

31' 

40'   |  39'  |  38'   37' 

36'   35'   34'   33'  |  32'  |  31' 

SINE. 

COSINE.           81° 
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TRAVERSE  TABLES. 


8° 

COSINE. 

SINE. 

8° 

/ 
2 

3 

4 
5 
6 
7 

a 

9 

10 

/ 

2 
3 
4 
5 

30' 

31' 

32' 

33 

34'   35'  |  36'   37' 

38' 

39' 

30' 

31' 

32' 

33' 

34' 

35' 

30'   37' 

38' 

31.' 

9890 
9780 
9670 
956  / 
MSI 

9890 
9779 
9669 
9559 
9449 

9889 
9779 
9668 
9557 
9446 

9889 
9778 
9667 
9555 
9444 

9888 
9777 
9665 
9554 
9442 

PSSS 
9776 
9664 
9552 
9440 

9888 
9775 
9663 
9550 
9438 

9887 
9774 
966) 
9549 

9436 

9887 
9773 
9660 
9547 
9433 

"9886 
/  '9773 
2  '9659 
3-9545 
4'943/ 

•/47S 
•2956 
•4434 
•59/2 
•7390 

/48/ 
2962 
4443 
5924 
7405 

(484 
2968 
4452 
5935 
74/9 

(487 
2973 
4460 
5947 
7434 

/490 
2979 
4469 
5958 
7448 

/492 
2985 
4477 
5970 
7462 

/495 
299  / 
4486 
598/ 
7477 
8972 
0467 
1963 
3458 
4954 

(498 
2996 
4495 
5993 
749  / 

(501 
3002 
4503 
6004 
7506 

1504 
3008 
45/2 
60/6 
7520 

6 

7 
8 
9 
/O 

934  / 
923  / 
9/2/ 

90;; 

8902 

9338 
9228 

9//S 
9008 
8897 

9336 
9225 
9114 

9004 
8893 

9333 
9222 

9111 
9000 
8S89 

933  / 
92/9 
9/07 
8996 

8S84 

9328 

92/6 
9/04 
8992 

8880 

9325 
92/3 
9/0/ 
8988 
8876 

9323 
92/0 
9097 
8984 
887/ 

9320 
9207 
9094 
8980 
8867 

S'93/8 
6'9204 
7'9090 
8  '8976 
9-8863 

•8869 
(  '0347 
C/825 
(  '3303 
C478( 

8886 
0367 
/848 
3329 

48/0 

8903 
0387 
/87/ 
3355 
4838 

8920 
0407 
/894 
338  / 
4867 

8938 

0427 
/9/7 
3406 
4896 

8955 

0447 
/940 
3432 
4925 

8989 
0488 
/986 
3484 
4982 

9007 
0508 
2009 
35/0 
501  / 

9024 
0528 
2032 
3536 
5040 

ri 

(2 
13 
14 
IS 

8792 
8682 
8572 
8462 

8352 

8787 
8677 
8566 
8456 
8346 

8782 
8672 
856  / 
8450 
8339 

8778 
8666 
8555 
8444 
8333 

8773 
866  / 
8550 
8438 
8326 

8768 
8656 
8544 
8432 
8320 

8763 
865/ 
8538 
8426 
83/3 

8758 
8646 
8533 
8420 
8307 

8754 
8640 
8527 
84/4 
8300 

/  0'8749 
/  /  '8635 
12-8521 
13-8408 
I4'8294 

/  '6259 
/  '7737 
C92/5 
2-0693 
2'2/7/ 

629  / 
7772 
9253 
0734 
22/5 

6322 
7806 
9290 
0774 
2258 

6354 
784  ( 
9327 
08(4 
230  ( 

6386 
7875 
9365 
0854 
2344 
3834 
5323 
68/3 
8302 
9792 

64/7 
79/0 
9402 
0895 
2387 
3880 
5372 
6865 
8357 
9850 

6449 
7944 
9440 
0935 
2430 

648  / 
7979 
9477 
0975 
2473 

65/2 
80/3 
95/4 
(0/5 
25/7 

6544 
8048 
9552 
1056 
2560 

II 

.  12 
13 
14 
IS 

16 
/7 
18 
19 
20 

8243 
8/33 
8023 
79/3 

7803 

8236 
8/25 
80/5 
7905 
7795 

8229 
8118 
8007 
7897 
7786 

8222 

8/M 
8000 
7888 
7777 

82/5 
8/03 
7992 
7880 
7769 

8208 
8096 
7984 
7872 
7760 

8201 
8089 
7976 
7864 
775  / 

8/94 
8081 
7968 
7855 
7743 

8/87 

8074 
7960 
7847 
7734 

IS'SISO 
16  8066 
17-7953 
18-7839 
19-7725 

2'J650 
2-5/28 
2-6606 
2'80S4 
2'9562 

3696 
5/77 
6657 
8/38 
96/9 

3742 
5225 
6709 
8/93 

9677 

3788 
5274 
676( 
8248 
9734 

3926 
542  / 
69/6 
84/2 
9907 

3972 

5470 
6968 
8466 
9965 

40/8 
55/9 
7020 
852  / 

#022 

4064 
5568 
7072 
8576 
0080 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

7693 
7583 
7474 
7364 
7254 

7684 
7574 
7464 
7353 
7243 

7675 
7565 
7454 
7343 
7232 

7666 
7555 
7444 
7333 

7222 

7657 
7546 
7434 
7322 
72/( 

7648 
7536 
7424 
73/2 
7200 

7639 
7526 
74/4 
7302 
7/89 

7630 
75/7 
7404 
729/ 
7(78 

762  / 
7507 
7394 
728  / 
7/67 

20-7611 
21-7498 
22-7384 
23-7270 
247/56 

3-/040 
3'25/S 
3-3996 
3-5474 
3'6952 

1100 
2581 
4062 
5543 

7024 

1  161 
2645 
4/29 
56/2 
7096 

/22/ 
2708 
4/95 
568/ 
7/68 

(282 
2771 
4261 
5750 

7240 

/342 
2834 
4327 
58/9 
73/2 

/402 
2898 
4393 
5888 

7384 

/463 
296  / 
4459 
5958 

7456 

/523 
3024 
4525 
6027 
7528 

(584 
3088 
4592 
6096 
7600 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

7/44 
7034 
6924 
68/5 

6T05 

7/33 

7023 
69/2 
6802 
6692 

7/22 
70// 

6900 
6790 
6679 

7//0 
6999 
6888 
6777 
6666 

7099 
6988 
6876 
6765 
6653 

70S8 
6976 
6864 
6752 
6640 

7077 
6964 
6852 
6739 
6627 

7065 
6952 
6840 
6727 
66(4- 

7054 
694  / 
6827 
67/4 
660  ( 

257043 
26-6929 
27-68/5 
28  "670  / 
29'6588 

3-8430 
3-9909 
4-/3S7 
4'2865 
4-4343 

8505 
9986 
/467 
2948 
4429 

8580 
#064 
(548 
3032 
45/5 

8655 
0/42 
/628 
3//5 

4602 

8730 
02/9 
/709 
3/98 

4688 

8S04 
0297 
(789 
3282 

4774 

S879 
0375 
/870 
3365 
4S6/ 

8954 
0452 
(950 
3449 
4947 

9029 
0530 
203  / 
3532 
5033 

9/04 
0607 
2111 
36/5 
5//9 

3/ 
32 
33 
34 
35 

6595 
6485 
6375 
6265 
6/56 

6582 
647( 
636/ 
625  / 
6/40 

6568 
6458 
6347 
6236 
6/25 

6555 
6444 
6333 
622  / 
6//0 

654  / 
6430 
63/8 
6207 
6095 

6528 
64/6 
6304 
6/92 
6080 

65/4 
6402 
6290 
6/77 
6065 

650  / 
6388 
6275 
6/62 
6049 

6487 
6374 
626  ( 
6/48 
6034 

30-6474 
31-6360 
32-6246 
33-6/33 
34-60/9 

4'582( 
4'7299 
4-8777 
5-0255 
5'/733 

59/0 
739  / 
8872 
0353 
/834 

5999 
7,483 
8967 
045  / 
(935 

6  OSS 
7575 
9062 
0549 
2035 

6/78 
7667 
9/57 
0646 
2/36 

6267 
7759 
9252 
0744 
2237 

6356 
7851 
9347 
0842 
2337 

6445 
7943 
9442 
0940 
2438 

6534 
8035 
9536 
/038 
2539 

6623 
8/27 
963  / 
1/35 
2639 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

6046 
5936 
5826 
57/6 
5606 

6030 
5920 
58(0 
5699 
5589 

60/5 

5904 
5793 
5683 
5572 

5999 
5888 
5777 
5666 
5555 

5984 
5872 
5760 
5649 
5537 

5968 
5856 
5744 
5632 
5520 

5952 
5840 
5727 
56/5 

5503 

5937 
5824 
57/( 
5598 

5485 

592  / 
5808 
5694 
558  / 

5468 

35'5905 
36-5791 
37-5678 
38-5564 
39-5450 

5'32/( 

5-4689 
5'6/68 
5  "7646 
5-9/24 

33/5 
4796 
6277 
7758 
9239 

34/9 
4902 
6386 
7870 
9354 

3522 
5009 
6496 
7982 
9469 

3626 
5//5 
6605 
8094 
9584 

3729 

5222 
67/4 
8207 
9699 

3833 
5328 
6823 
83/9 
98/4 

3936 
5435 
6933 
843  / 

9929 

4040 
554  / 

7042 
8543 

#044 

4/43 
5647 
7/5/ 
8655 
0/59 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

5497 
5387 
5277 
5/67 
5057 

5479 
5369 
5258 
5/48 
5038 

5461 
5350 
5240 
5/29 
5018 

5443 
5332 
522  / 
5//0 

4999 

5426 
53(4 
5203 
509  ( 

4979 

5408 
5296 
5/84 
5072 
4960 

5390 
5278 
5/65 
5053 
4940 

5372 
5259 
5(47 
5034 
492( 

5354 
524  ( 
5/28 

50/4 
4901 

40-5336 
4  /  '5223 
42'5/09 
43-4995 
44-4881 

6-0602 
6  2080 
6-3558 
6-5036 

6-65/4 

0720 
220  / 
3682 
5/63 

6644 

0838 
2322 
3805 
5289 
6773 

0956 
2442 
3929 
54/6 
6903 

(074 
2563 
4053 
5542 
7032 

//92 
2684 
4/77 
5669 
7/6/ 

(309 
2805 
4300 
5796 
729  / 

1427 
2926 
4424 
5922 

7420 

/545 
3046 
4548 
6049 
7550 

(663 
3/67 
467  / 
6/75 
7679 

41 
42 
43 

44 

45 

4947 
4837 
4728 
46/8 

450S 

4927 
48/7 
4707 
4597 

4486 

4908 
4797 
4686 
4576 
4465 

4888 
4777 
4666 

4554 
4443 

4868 
4756 
4645 
4533 
4422 

4848 
4736 
4624 
45/2 
4400 

4828 
47/6 
4603 
4491 

4378 

4808 
4695 
4582 
4469 
4356 

4788 
4675 
456  / 
4448 
4335 

45-4768 
46*4654 
47  4540 
48-4426 
49-43/3 

6-7992 
6-9470 
7'0949 
7  '2427 
7-3905 

8/25 
9606 
/087 
2568 
4049 

8257 
974  / 
(225 
2709 
4/92 

8389 
9876 
/363 
2849 
4336 

8522 
#0// 
/50/ 

2990 
4480 

8654 
0/46 
(639 
3/3( 

4624 

8786 
0282 
1777 
3272 
4768 

89/9 
04/7 
(9/5 
34/3 
49/2 

905( 
0552 
2053 
3554 
5055 

9/83 
0687 
2/9( 
3695 
5/99 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

4398 
4288 
4/78 
4069 
3959 

4376 
4266 
4/56 
4045 
3935 

4354 
4243 
4/33 
4022 
39/( 

4332 
422  / 
4//0 
3999 
3888 

43/0 
4/98 
4087 
3975 
3864 

4288 
4/76 
4064 
3952 
3840 

4266 
4/53 
404  / 
3928 
38/6 

4244 
4(3( 
40/8 
3905 
3792 

422  / 
4/08 
3995 
38S/ 
3768 

50-4/99 
51  -4085 
52-3972 
53-3858 
54-3744 

7'5383 
7'686/ 
7-8339 
7'98(7 
8'/295 

5530 
70/0 
849  / 
9972 
/453 

5676 
7/60 
8644 
#/28 
1612 

5823 
73/0 
8796 
0283 
/770 

5970 
7459 
8949 
0438 
(928 

6//6 
7609 
9/0/ 
0594 
2086 

6263 
7758 
9254 
0749 

2244 

64/0 
7908 
9406 
0904 
2403 

6556 
8058 
9559 
(060 
256  / 

6703 
8207 
97/( 
(2(5 
27(9 

51 
52 
53 

54 
55 

56 
57 
58 
59 
60 

3849 
3739 
3629 
35)9 
34/0 

3825 
37/4 
3604 
3494 
3384 

380  / 

3690 
3579 
3469 
3358 

3776 
3665 
3554 
3443 
3332 

3752 
364  / 
3529 
34/7 
3306 

3728 
36/6 
3504 
3392 
3280 

3704 
359  / 
3479 
3366 
3254 

3679 
3566 
3453 
334/ 
3228 

3655 
354  / 
3428 
33/5 
3202 

55-3630 
56-35/7 
57-3403 
58-3289 
59  "3  /  75 

S'2773 
8'425/ 
8'5729 
8'7208 
S'8686 

2934 

44/5 
5896 
7377 
8858 

3095 
4579 
6063 

7547 
903/ 

3257 
4743 
6230 
77(7 
9203 

34/8 
4907 
6397 
7886 
9376 

3579 
507/ 
6564 
8056 

9549 

3740 
5235 
6730 
8226 
972  / 

390  / 

5399 
6897 
8396 

9894 

4062 
5563 
7064 
8565 

#066 

4223 
5727 
723  ( 
8735 
0239 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

3300 
3/90 
3080 
2970 
2860 

3273 
3/63 
3053 
2943 
2832 

3247 
3/36 
3026 
29(5 
2804 

322  / 
3//0 
2998 
2887 
2776 

3/94 
3083 
297( 
2860 
2748 

3/68 
3056 
2944 
2832 
2720 

3/41 
3029 
29/7 
2804 
2692 

3//5 
3002 
2889 
2776 
2663 

3088 
2975 
2862 
2748 
2635 

60-3062 
6  /  '2948 
62-2834 
63  '2720 
64-2607 

9-0/64 
9'/642 
9-3/20 
9-4598 
9-6076 

0339 
(820 
330  / 
4782 
6263 

05/5 
(999 
3482 
4966 
6450 

0690 
2/77 
3664 
5/50 
6637 

0866 
2355 
3845 
5334 
6824 

/04/ 
2534 
4026 
55/9 
70// 

1217 
2712 
4207 
5703 
7(98 

/392 
2890 
4388 
5887 
7385 

(567 
3069 
4570 
607/ 
7572 

(743 
3247 
475  ( 
6255 
7759 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 
70 

2750 
264  / 
253  / 
242  / 
23// 

2722 
26/2 
2502 
239  / 
228  / 

2694 
2583 
2472 
236  ( 
225  ( 

2665 
2554 
2443 
2332 
222  / 

2637 
2525 
24/3 
2302 
2/90 

2608 
2496 
2384 
2272 
2/60 

2579 
2467 
2354 
2242 
2/29 

2550 
2438 
2325 
22/2 
2099 

2522 
240'8 
2295 
2/82 
2060 

65-2493 
66-2379 
67-2265 
68-2/52 
69-2038 

9V554 
9-9032 
(0'05(0 
(0-/98S 
/  D'3467 

7744 
9225 
0706 
2/87 
3668 

7934 
9418 
0902 
2386 
3869 

8(24 
96M 
/097 
2584 
407/ 

83/4 
9803 
(293 
2782 
4272 

8503 
9996 
/4S8 
2981 
4473 

8693 
#/89 
1684 
3/79 
4675 

8883 
0381 
/880 
3378 
4876 

9073 
0574 
2075 
3576 
5077 

9263 
0767 
227  ( 
3775 
5279 

71 
72 
73 
74 
75 

220) 
2091 
(982 
/872 
1762 

2/7/ 
2060 
(950 
(840 
/730 

2/40 
2029 
(9/9 
1808 
/697 

2/09 
/998 
(887 
(776 
(665 

2079 
(967 
/856 
(744 
(632 

2048 
1936 
1824 
1712 
1600 

20/7 
1905 
1792 
1680 
1567 

/986 
(873 
(760 
/647 
(535 

(955 
/842 
/729 
(6/5 
(502 

70-1924 
71-1810 
72-1697 
73-1583 
74-1469 

/  D'4945 
(0-6423 
I0790( 
(0-9379 
(  (  '0857 

5/49 
6630 
8/M 
9592 
(073 

5353 
6837 
832  / 
9805 

/2S9 

5557 
7044 
853  / 
#0/8 
/504 

5762 
725  / 
874  / 
0230 
(720 

5966 
7458 
895  ( 
0443 
(936 

6/70 
7665 
9/6( 
0656 
2151 

6374 
7873 
937  / 
0869 
2367 

6579 
8080 
958  / 
/082 
2583 

6783 
8287 
979  / 
(295 
2799 

71 
72 
73 
74 
75 

76 

77 
78 
79 

80 

/652 
(542 
(432 
(323 
/2/3 

(6(9 
(509 
(399 
1289 
//78 

(587 
(476 
(365 
/254 
//44 

(554 
1443 
/33/ 
(220 
//09 

/52( 
(409 
(298 
1196 

1075 

1488 
1376 
(264 
((52 
(040 

1455 
1342 
1230 
1118 

1005 

(422 
(309 
((96 
/083 
0970 

/389 
(275 
1162 
1049 
0935 

75-1355 
76'I242 
77-1128 
78-1014 
79  '0900 

(  (  '2335 
//•3S/3 
(C529( 
/  (  '6769 
(  /  '8248 

2554 
4035 
55/6 
6997 

8478 

2772 
4256 
5740 
7224 
8708 

2991 

4478 
5964 
745  / 
8938 

32/0 

4699 
6/89 
7678 
9/68 

3428 
492  / 
64(3 

7906 
9398 

3647 
5142 
6638 
8/33 

9628 

3865 
5364 
6862 
8360 
9858 

4084 
5585 
70S6 
8587 
#088 

4303 

5807 
73// 
88/4 
03/8 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 

H03 
0993 
0883 
0773 
0664 

1068 
0958 
0847 
0737 
0627 

/033 
0922 
08/2 
070( 
0590 

0998 
0887 
0776 
0665 
0554 

0963 
085  / 
0740 
0628 
05/7 

0928 
08/6 
0704 
0592 
0480 

0893 
0780 
0668 
0555 
0443 

0857 
0744 
0632 
05/9 
0406 

0822 
0709 
0595 
0482 
0369 

80-0787 
81  '0673 
82-0559 
83-0445 
84-0332 

(  /  '9726 
/2-/204 
/  2  '2682 
/2'4/60 
(25638 

9959 
/440 
292  / 

4402 
5883 

#/92 
(676 
3/59 
4643 
6/27 

0425 
1911 
3398 

4885 
6372 

0658 
2/47 
3637 
5/26 
66/6 
8/06 
9595 
/085 
2574 
4064 

089  / 
2383 
3876 
5368 
686  / 
~8353 
9845 
(338 
2830 
4323 

//24 
26/9 
4/14 
56/0 
7/05 
"8600 
#096 
(59/ 
3086 
4582 

/357 
2855 
4353 
585/ 
7350 
8S48 
0346 
(844 
3342 
484  1 

(590 
309  / 
4592 
6093 
7594 

/822 
3326 
4830 
6334 
7838 

81 
82 
83 
84 
85 

86 
87 
88 
89 

90 

0554 
0444 
0334 
0224 
0//4 

05/7 
0406 
0296 
0(86 
0076 

0480 
0369 
0258 
0/47 
#037 

0442 
033  ( 
0220 
0(09 
9998 

0405 
0294 
0(82 
0070 
9959 

0368 
0256 

0/44 
#032 
9920 

033  ( 
02/8 
0/06 
9993 

988/ 

0293 
0/80 
0067 
9954 
9842 

0256 
0/42 
#029 
99/6 
9802 

85  '02  (8 
86-0/04 
86-9990 
87-9877 
88-9763 

/27/I6 
(2'8594 
(3-0072 
(3-/550 
13  3028 

7364 
8844 
0325 
/806 
3287 

76// 
9095 
0579 
2062 
3546 

7858 
9345 
0832 
23/8 
3805 

9095 
0596 
2097 
3598 
5/00 

9342 
0846 
2350 
3854 
5358 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

#004 
9895 
9785 
9675 
9565 

9965 
9855 
9745 
9634 
9524 

9926 
98(5 
9705 
9594 
9483 

9887 
9776 
9664 
9553 
9442 

9847 
9736 
9624 
95(3 
940( 

9808 
9696 
9584 
9472 
9360 

9768 
9656 
9543 
943  / 
93/9 

9729 
96/6 
9503 
9390 
9277 

9689 
9576 
9462 
9349 
9236 

89-9649 
90-9535 
9  /  '9422 
92  '9308 
93-9/94 

IS'4507 
13-5985 
13-7463 
13-8941 

14-0419 

4768 
6249 
7730 
92/( 
0692 

5030 
65/4 
7998 
9482 
0966 

5292 
6779 
8265 
9752 

(239 

5554 
7043 
8533 
#022 
(5/2 

58)5 
7308 
8800 
02?3 

(785 

6077 
7572 
9068 
0563 

2059 

6339 
7837 
9335 
0834 
2332 

660/ 
8/02 
9603 
((04 
2605 

6862 
8366 
9870 
/374 

2878 

91 
92 
93 
94 
95 

96 

97 
98 
99 

to 

81 

9455 
9345 
9236 
9/26 
90/6 

94(4 
9304 
9/93 
9083 
8973 

9373 
9262 
9/5/ 
9040 
8930 

933  / 
9220 
9/09 
8998 
8887 

9289 
9(78 
9066 
8955 

8843 

9248  9206 
9/36  9094 
9024  898  / 
89/2  8869 
8800  8756 

9(64 
905  ( 
8939 
8826 
87/3 

9/22 

9009 
8896 
8783 
8669 

94-9080 
95-8967 
96-8853 
97-8739 
98-8626 

14-1897 
14-3375 
14-4853 
I4'633I 
14-7809 

2(73 
3654 
5/35 
66/6 

8097 

2449 
3933 
54/7 
690/ 
8385 

2726 
42/2 
5699 
7/86 
8672 

3002 
449  / 
598  / 
7470 
8960 

3278 
4770 
6263 
7755 
9248 

3554 
5049 
6545 
8040 
9535 

3830 
5328 
6827 
8325 

9823 

4/06 
5607 
7/08 
8609 
#/// 

4382 
5886 
7390 
8894 
0398 

96 
97 
9? 
99 
(00 

30' 

|(P 

28'  |  "21' 

20' 

25'   24' 

23' 

22'    21' 

3d'    29' 

28'   27' 

20'   25' 

24' 

23' 

21' 

O 

SINK. 

COSINE.            81° 

TRAVERSE  TABLES. 


8° 
/ 

2 

3 
4 
5 

COSINE. 

SINE. 

8° 

/ 

2 
3 
4 
5 

40' 

41' 

4-2'   43'   44'   45' 

4<i' 

47'  |  48'  |  49' 

40' 

41' 

4-2'   43'   44'   45' 

46'   47'  I  48' 

49' 

9886 
9772 
9657 
9543 
9429 

9885 
9771 
9656 
9542 
9427 

9885 
9770 
9655 
9540 
9425 

9884 
9769 
9653 
9538 
9422 

98S4 
9768 
9652 
9536 
9420 

9884 
9767 
965  / 
9534 
9418 

9883 
9766 
9650 
9533 
94/6 

9883 
9765 
9648 
953  / 
94/4 

9882 
9765 
9647 
9529 
94/( 

•9882 
/  '9764 
2-9646 
3  '9527 
4  9409 

•(507 
'30/4 
'452  / 
"6027 
7534 

/5/0 
30/9 
4529 
6039 
7549 

/5/3 
3025 
4538 
6050 
7563 

/5/5 
303  / 
4546 
6062 
7577 

ISIS 
3037 
4555 
6073 
7592 

(52( 
3042 
4564 
6085 
7606 

/524 
3048 
4572 
6096 
762  / 

(527 
3054 
458  / 
6/08 
7635 

(530 
3060 
4590 
6//9 
7649 

(533 
3065 
4598 
6/3/ 
7664 

6 

7 
8 
9 
/O 

93/5 
920  / 
9087 
8972 
8858 

93/2 
9/98 
9083 
8968 
8854 

93/0 
9/95 
9080 
8964 
8849 

9307 
9191 
9076 
8960 
8845 

9304 
9(88 
9072 
8957 
884  ( 

9302 
9(85 
9069 
8953 
8836 

9299 
9/82 
9065 
8949 
8832 

9296 
9/79 
9062 
8945 
8827 

9294 
9(76 
9058 
894  / 
8823 

5'929I 
6'9I73 
7-9055 
S'8937 
9-88(8 

904/ 
/  "0548 
/  '2055 
/  '3562 
/  '5069 

9058 
0568 
2078 
3588 
5097 

9076 
0588 
2/0/ 
36/3 
5/26 

9093 
0608 
2/24 
3639 
5/55 

9//0 
0629 
2/47 
3665 

5/84 

9/27 
0649 
2/70 
369  / 
52/2 

9/45 
0669 
2/93 
37/7 
524  ( 

9/62 
0689 
22/6 
3743 
5270 

9/79 
0709 
2239 
3769 
5299 

9/96 
0729 
2262 
3795 
5327 

6 

7 
8 
9 
10 

H 

/2 
13 
14 
15 

8744 
8630 
85/6 
840  / 
8287 

8739 
8625 
85/0 
8395 
828  / 

8734 
86/9 
8504 
8389 
8274 

8729 
86(4 
8498 
8383 
8267 

8725 
8609 
8493 
8377 
826  / 

8720 
8603 
8487 
837  / 
8254 

87(5 
8598 
848  / 
8364 
8248 

87/0  8705 
8593  8587 
8475  8470 
8358  8352 
824  /  8234 

(0'8700 
H'8582 
12-8464 
13-8346 
14  '8228 

/  '6575 
/  -8082 
/  '9589 
2-/096 
2'2603 

6607 
8(/7 
9627 
//36 
2646 

6639 
8/5/ 
9664 
1177 
2689 

6670 
8/86 
970/ 
/2/7 
2732 

6702 
8220 
9739 
/257 
2775 

6734 
8255 
9776 
(297 
28(9 

6765 
8289 
98/3 
/338 
2862 

6797 
8324 
985  / 
(378 
2905 

6828 
8358 
9888 
/4/8 
2948 

6860 
8393 
9926 
/458 
299  / 

11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

16 
17 
18 
19 

20 

8/73 
8059 
7945 
783  / 

77/6 

8/66 

805  / 
7937 
7822 
7708 

8/59 

8044 
7929 
78/4 
7699 

8/52 
8036 
792/ 
7805 
7690 

8(45 
8029 
79/3 
7797 
7681 

8/38 
802  / 
7905 
7789 
7672 

S/3/ 
80(4 
7897 
7780 
7663 

8(24 

8006 
7889 
7772 
7655 

S//7 

7999 
788( 
7763 
7646 

IS'8109 
16  7991 
17-7873 
187755 
19-7637 

2-4//0 
2-56/7 
2V/23 
2'8630 
3-0/37 

4/56 
5665 
7/75 
8685 
0/95 

4202 
5714 
7227 
8740 
0252 

4248 
5763 
7279 
8794 
03/0 

4294 
58/2 
7330 
8849 
0367 

4340 
586  / 
7382 
8903 
0425 

4386 
59/0 
7434 
8958 
0482 

4432 
5959 
7486 
90/3 
0540 

4478 
6008 
7537 
9067 
0597 

4524 
6056 
75  S9 
9/22 
0655 

21 
22 
23 
24 
25 

7602 
7488 
7374 
7260 
7/45 

7593 
7478 
7364 
7249 
7/34 

7584 
7469 
7354 
7239 
7/23 

7574 
7459 
7343 
7228 
7112 

7565 
7449 
7333 
72/7 
7/0/ 

7556 
7440 
7323 
7207 
7090 

7547 
7430 
73/3 
7/96 
7079 

7537 
7420 
7303 
7(85 
7068 

7528 
74/0 
7293 
7/75 
7057 

20-7519 
21  '7400 
22-7282 
23V/64 
24-7046 

3'/644 
3'3/5/ 
3-4658 
3-6/65 
3'767/ 

/704 
32/4 
4724 
6234 
7743 

/765 
3277 
4790 
6303 
78/5 

/825 
334  / 
4856 
6372 
7887 

(886 
3404 
4922 
644  / 
7959 

(946 
3467 
4988 
65/0 
803  / 

2006 
3530 
5055 
6579 
8/03 

2067 
3594 
5/2/ 
6648 
8/75 

2/27 
3657 
5/87 
67/7 
8246 

2/87 
3720 
5253 
6786 
83/8 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

703  / 
69/7 
6803 
6689 
6575 

7020 
6905 
679  / 
6676 
656  / 

7008 
6893 
6778 
6663 
6548 

6997 
686  / 
6766 
6650 
6535 

6985 
6870 
6754 
6638 
6522 

6974 
6858 
674  / 
6625 
6508 

6962 
6846 
6729 
66(2 
6495 

695  ( 

6834 
67(6 
6599 
6482 

6939 
6822 

6704 
6586 
6469 

25-6928 
26-68/0 
27-6691 
28-6573 
29-6455 

3'9/78 
4-0685 
4'2/92 
4-3699 
4-5206 

9253 
0763 
2273 
3782 
5292 

9328 
0840 
2353 
3866 
5378 

9403 
09/8 
2434 
3949 
5465 

9477 
0996 
25/4 
4032 
555  / 

9552 
/073 
2595 
4//6 
5637 

9627 
1151 
2675 
4/99 
5723 

9702 
(229 
2756 
4283 
58/0 

9776 
/306 
2836 
4366 
5896 

985  / 

/3S4 
29/7 
4449 
5982 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

6460 
6346 
6232 

6i  ia 

6004 

6447 
6332 
62/7 
6/03 
5988 

6433 
63/8 
6203 
6088 
5973 

64/9 
6304 
6/88 
6073 
5957 

6406 
6290 
6/74 
6058 
5942 

6392 
6276 
6/59 
6043 
5927 

6378 
6262 
6145 
6028 
59// 

6365 
6247 
6)30 
60/3 
5895 

635  1 
6233 
6//5 
5998 
5880 

30-6337 
3C62/9 
32'6/0/ 
33  5982 
34-5864 

4'67/3 
4'82/9 
4'9726 
5'/233 
5-2740 

6802 
83/( 
982/ 
/33/ 
284  / 

689  1 
8403 
99(6 
/429 
2941 

6980 
8495 

til 
1526 
3042 

7069 
8587 
0/06 
(624 
3/43 

7/58 
8679 
020  / 
/722 
3243 

7247 
877/ 
0296 
(820 
3344 

7337 
8863 
0390 
(9/7 
3444 

7426 
8955 
0485 
20/5 
3545 

75/5 
9047 
0580 
2//3 
3646 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 

37 
38 
39 

40 

5889 
5775 
566/ 
5547 
5433 

5874 
5759 
5644 
5530 
54/5 

5858 
5743 
5628 
55/3 
5398 

5842 
5726 
5611 

5495 
5380 

5826 
57/0 
5594 
5478 
5362 

58/0 
5694 
5577 
546  ( 
5345 

5794 
5677 
556  / 
5444 
5327 

5778 
566/ 
5544 
5426 
5309 

5762 

5645 
5527 
5409 
529  / 

35-5746 
36-5628 
37-55/0 
38-5392 
39-5274 

5  '4247 
5-5754 
5726/ 
5-8767 
6-0274 

4350 
5860 
7370 
8880 
0389 

4454 
5966 
7479- 
8992 
0504 

4557 
6073 
7588 
9/04 
06/9 

466  / 
6/79 
7698 
92/6 
0734 

4764 
6286 
7807 
9328 
0849 

4868 
6392 
79/6 
9440 
0964 

497/ 
6498 
8025 
9552 
(079 

5075 
6605 
8/35 
9664 
((94 

5/78 
67// 
8244 
9777 
/309 

41 
42 
43 
44 
45 

53/8 
5204 
5090 
4976 
4862 

5300 
5/86 
5071 
4957 
4842 

5282 
5/67 
5052 
4937 
4822 

5264 
5/49 
5033 
49/8 
4802 

5246 
5/30 
50/4 
4899 
4783 

5228 
5//2 
4995 
4879 
4763 

52/0 
5093 
4976 
4860 
4743 

5/92 
5075 
4957 
4840 
4723 

5/74 
5056 
4938 
4820 
4703 

40-5/55 
41  '5037 
42-49/9 
43  '480  ( 
44-4683 

6'(78( 
6-3288 
6  '4795 
6'6302 
67809 

/899 
3409 
49/9 
6428 
7938 

20/7 
3530 
5042 
6555 
8067 

2/35 
3650 
5/66 
668) 
8(97 

2253 
377/ 
5289 
6808 
8326 

237/ 
3892 
54/3 
6934 
8456 

24S8 
40/3 
5537 
706  / 
8585 

2606 
4(33 
5660 
7/87 
87/4 

2724 
4254 
5784 
73(4 
8844 

2842 
4375 
5908 
7440 
8973 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

4748 
4633 
45/9 
4|405 
429  / 

4727 
46/3 
4498 
4384 
4269 

4707 
4592 
4477 
4362 
4247 

4687 
457/ 
4456 
4340 
4225 

4667 
455  ( 
4435 
43/9 
4203 

4646 
4530 
44/4 
4297 
4/8/ 

4626 
4509 
4392 
4275 
4/59 

4605 
4488 
437  / 
4254 
4/36 

4585 
4467 
4350 
4232 
4//4 

45-4565 

46  '4446 
47-4328 
48-42(0 
49-4092 

6-93/5 
7-0822 
7-2329 
7  '3836 
7-5343 

9448 
0957 
2467 
3977 
5487 

9580 
/093 
2605 
4118 

5630 

97/2 
/228 
2743 
4259 
5774 

9845 
/363 
2S8/ 
4400 
59/8 

9977 
(498 
30/9 
4540 
6062 

#/09 
/633 
3/57 

468/ 
6205 

024  / 
(768 
3295 
4822 
6349 

0373 
/903 
3433 
4963 
6493 

0506 
2038 
357) 
5/04 
6637 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

4/77 
4062 
3948 
3834 
3720 

4/54 
4040 
3925 
38/0 
3696 

4/32 
40/7 
3902 
3787 
3672 

4/09 
3994 
3878 
3763 
3647 

4087 
397  / 
3855 
3739 
3623 

4064 
3948 
3832 
37/5 
3599 

4042 
3925 
3808 
369  / 
3574 

40/9 
3902 
3785 
3667 
3550 
3433 
3315 
3(98 
308  ( 
2964 

3996 
3879 
376( 
3643 
3526 

50-3974 
51  -3856 
52-3737 
53-36(9 
54-3501 

7-6850 
7-8357 
7-9863 
8-/370 
S'2877 

6996 
8506 
#0/6 
(526 
3035 

7143 
8656 
0/68 
(68( 
3/93 

7290 
8805 
032/ 
/836 
3352 

7436 
8955 
0473 
(991 
35/0 

7583 
9/04 
0625 
2/47 
3668 

7730 
9254 
0778 
2302 
3826 

7876 
9403 
0930 
2457 
3984 

8023 
9553 
(082 
26(2 
4142 

8/69 
9702 
/235 
2768 
4300 
"5833 
7366 
8899 
043  / 
/964 

51 
52 
53 
54 
55 

3606 
3492 
3377 
3263 
3/49 

35S/ 
3467 
3352 
3237 
3/23 

3557 
3442 
3326 
32// 
3096 

3532 
34/6 
330  / 
3/85 
3070 

3507 
339  / 
3275 
3/59 
3043 

3482 
3366 
3250 
3/33 
30/7 

3458 
334  1 
3224 
3/07 
2990 

3408 
3290 
3/72 
3055 
2937 

55  '3383 
56-3265 
57-3/47 
58-3028 
59-29/0 

8  '4384 
8'589/ 
S'7398 
S'8905 
9'04I  / 

4545 
6055 
7565 
9074 
0584 

4706 
62/9 
773  / 
9244 
0756 

4367 
6383 
7898 
94/4 
0929 

5028 
6546 
8065 
9583 
/(02 

5/89 
67/0 
8232 
9753 
/274 

5350 
6874 
8398 
9922 
(447 

55// 
7038 
8565 
#092 
/6/9 

5672 
7202 
8732 
0262 
(791 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

3035 
292  / 
2806 
2692 
2578 

3008 
2893 
2779 
2664 
2550 

298  / 
2866 
2751 
2636 
252  / 

2954 
2839 
2723 
2608 
2492 

2927 
28/2 
2696 
2580 
2464 

290  / 
2~84 
2668 
255  / 
2435 

2873 
2757 
2640 
2523 
2406 

2846 
2729 
2612 
2495 
2377 

28/9 
2702 
2584 
2466 
2348 

60-2792 
6  /  '2674 
62-2556 
63-2438 
64-23/9 

9'/9/8 
9-3425 
9  '4932 
9-6439 
9-7946 

2094 
3603 
5(13 
6623 
8/33 

2269 
3782 
5294 
6807 
8320 

2445 
3960 
5475 
699  / 
8506 

2620 
4(38 
5657 
7175 
8693 

2795 
43/7 
5838 
7359 
8880 

297  / 
4495 
60/9 
7543 
9067 

3/46 
4673 
6200 
7727 
9254 

332  / 
485  / 
638  / 
79// 
944  / 

3497 
5029 
6562 
8095 
9628 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

2464 
2350 
2236 
2/2/ 

2007 

2435 
2320 
2206 
209  / 
/976 

2406 
229  / 
2/76 
206/ 
(946 

2377 
226  / 

2(46 
2030 
(9(5 

2348 
2232 
2(/6 

2000 
(884 

23/9 
2202 
2086 
(969 
(853 

2289 
2/73 
2056 
(939 
(822 

2260 
2/43 
2026 
/908 
/79( 

2231 
2(/3 
/995 
(878 
(760 

65-2201 

66'2083 
67'(965 
68-/S47 
69'  (729 

9-9453 
(0-0959 
10-2466 
(  fl'3973 
(fl'5480 

9642 
((52 
2662 
4/72 
5681 

9832 
/345 
2857 
4370 
5883 

#022 
/537 
3053 
4568 
6084 

02/2 
/730 
3248 
4767 
6285 

040  / 
/923 

3444 
4965 
6486 

059  / 
2//5 
3639 
5/64 
6687 

078  ( 
2308 
3835 
5362 
6889 

097/ 
2500 
4030 
5560 
7090 

//60 
2693 
4226 
5759 
729  / 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

(893 
/779 
(665 
/550 
(436 

(862 
(747 
1633 
(5/8 
(403 
/2S9 
//74 
/059 
0945 
0830 

(83/ 
/7/6 
1601 
1485 
1370 

1799 
1684 
1568 
1453 
1337 

(768 
(652 
/536 
/420 
(304 

1737 
1620 
1504 
1388 
1271 

/705 
/588 
/472 
/355 
/23S 

(674 
/556 
(439 
/322 
/205 

(642 
/524 
/407 
/2S9 
1171 

70'I6IO 
71-1492 
72-1374 
73-1256 
74-1138 

(0-6987 
/  0-8494 
11  -0001 
ITI507 
1/30/4 

7/9/ 
870  / 
02  // 
(720 
3230 

7395 
8908 
0420 
(933 
3446 

7599 
9//5 
0630 
2/46 
366/ 

7803 
9322 
0840 
2359 
3877 

8008 
9529 
(050 
257  / 
4093 

82(2 
9736 
(260 
2784 
4308 

84/6 
9943 
/470 
2997 
4524 

8620 
#(50 
(680 
3209 
4739 

8824 
0357 
/890 
3422 
4955 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

(322 
/208 
(094 
0980 
0865 

1255 
1140 
1025 
09/0 
0795 

1222  1188 
1106  1072 
0991  0956 
0875  084( 
0760  072.T 

1155 

(038 
0922 
0806 
0689 

1121 

1004 
0887 
0771 
0654 

/087 
0970 
0853 
0736 
06(8 

1054 
0936 
08/8 
0700 
0583 

75-1020 
76-0902 
77-0783 
78-0665 
79  '0547 

/C452/ 
//'6028 
/  (  7535 
/  /  '9042 
/  2  '0549 

4740 
6249 
7759 
9269 
0779 

4958 
647  / 
7983 
9496 
(009 

5/77 
6692 
8208 
9723 
/239 

5395 
69/4 
8432 
9950 

/469 

56(4 
7/35 
8656 
#/77 
/699 

5832 
7356 
888  ( 

0405 
1929 

605  / 
7578 
9/05 
0632 
2159 

6269 
7799 
9329 
0859 
2389 

6488 
8020 
9553 
1086 
26/9 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

075  / 
0637 
0523 
0409 
0294 

07/6 
0601 
0486 
0372 
0257 

0680 
0565 
0450 
0335 
0220 

0644 
0529 
04/3 
0298 
0/82 

0609 
0493 
0377 
0261 
0/45 

0573 
0456 
0340 
0224 
0/07 

0537 
0420 
0303 
0)86 
0070 

050  / 
0384 
0266 
0/49 
#032 

0465 
0347 
0230 
0//2 
9994 

80  '0429 
81-031  1 
82-0/93 
83-0074 
S3  '9956 

/2'2055 
/  2  '3562 
/  2  '5069 
(2'6576 
/2-8083 

2288 
3798 
5308 
68(8 
8327 

2521 
4034 
5546 
7059 
8572 

2754 
4270 
5785 
730/ 
88/6 

2987 
4505 
6024 
7542 
906( 

3220 
474  / 
6262 
7784 
9305 

3453 
4977 
650  ( 
8025 
9549 

3686 
52/3 
6740 
8267 
9794 

39/8 
5448 
6978 
8508 
#038 

4151 
5684 
72/7 
8750 
0282 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

0/80 
0066 
9952 
9838 
9724 

0/43 
#028 
99/3 
9799 
9684 

0/05 
9990 
9875 
9760 
9645 

0067 
995  / 
9836 
9720 
9605 

#029 
99/3 
9797 
96S/ 
9565 

999  / 
9875 
9758 
9642 
9525 

9953 
9836 
97/9 
9602 
9485 

99/5 
9797 
9680 
9563 
9446 

9876 
9759 
964/ 
9523 
9406 

84-9838 
85-9720 
86-9602 
87  '9484 
88-9365 

/  2  '9590 
/3-/097 
/3-2603 
/3'4//0 
(3'56/7 

9837 
/347 
2857 
4366 
5876 

#084 
/597 
3//0 
4622 
6/35 

0332 
/847 
3363 

4878 
6394 

0579 
2097 
36(6 
5(34 
6652 

0826 
2347 
3869 
5390 
6911 

(073 
2597 
4/22 

5646 
7/70 

/32/ 

2848 
4375 
5902 
7429 

/568 
3098 
4628 
6/57 
7687 

/8/5 
3348 
488  / 
64/3 

7946 

86 
87 
88 
89 
90 

91 
92 
93 

94 
95 

9609 
9495 
938/ 
9267 
9/53 

9569 
9455 
9340 
9226 
9111 

9529 
94/4 
9299 
9/84 
9069 

9489 
9374 
9258 
9/43 
9027 

9333 
92/7 
9/01 
8985 

9293 
9/76 

9060 
8943 

9252 
9/35 
90/8 
890  / 

9211 

9094 
8976 
8859 

9288 
9/70 
9052 
8935 
88/7 

89-9247 
90-9/29 
91-9011 
92-8893 
93-8775 

/37/24 
/3'863/ 
/4'0/38 
/4'/645 
/4'3/5/ 

7386 
8895 
0405 
(9/5 
3425 

7647 
9/60 
0673 
2(85 
3698 

7909 
9425 
0940 
2455 
397  / 

8I7/ 
9689 
/207 
2726 
4244 
5762 
728  / 
8799 
03/8 
/836 

8432 
9954 
/475 
2996 
45/7 

8694 
#2/8 
/742 
3266 
4790 

8956 
0483 
20/0 
3536 
5063 

92/7 
0747 
2277 
3807 
5337 

9479 
/Off 
2544 
4077 
56/0 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

81 

9038 
8924 
88/0 
8696 
8582 

8996 
8882 
8767 
8652 
8538 

8954 
8839 
8724 
8609 
8494 

89/2 
8796 
868  ( 
8565 
8450 

8869 
8754 
8638 
8522 
8406 

8827 
87// 
8594 
8478 
8362 

8785 
8668 
855  / 
8434 
83/7 

8742 
8625 
8507 
8390 
8273 

8699 
8582 
8464 
8346 
8228 

94-8656 
95-8538 
96  '8420 
97'8302 
98-8/84 

/  4  "4658 
(4'6/65 
(47672 
(4'9/79 
/5'0686 

4934 
6444 
7954 
9464 
0973 

52(0 
6723 
8236 
9748 
(26/ 

5486 
7002 
85/7 
#033 
(548 

6038 
7560 
908/ 
0602 
2/23 

63/4 
7839 
9363 
0887 
24// 

6590 
8//7 
9644 
1171 
2698 

6866 
8396 
9926 
/456 
2986 

7/42 
8675 
#208 
(74/ 
3273 

96 
97 
98 
99 
(00 

20' 

19'  j  18' 

17'   16' 

15'   14' 

13'   12' 

1]' 

•20' 

19' 

18' 

IV 

16' 

15' 

14' 

13' 

12' 

11' 

SINE. 

COSINE. 

81° 

TRAVERSE  TABLES. 


8" 

i 

2 
3 
4 

5 
6 

7 
8 
9 
10 

COSINE. 

SINE. 

8° 
/ 

2 
3 
4 

5 
6 
7 
8 
9 
(0 

50'   51'  |  52   53'  |  54' 

55' 

5(5' 

57' 

Bff 

59' 

50'   1  51' 

52'  |  53' 

54'   .•>.•)' 

56'  |  57'  |  58' 

5!)' 

988  / 
9763 
9644 
9526 
9407 

9881 
9762 
9643 
9524 
9405 

9880 
976/ 
964/ 
9522 
9402 

9S80 
9760 
9640 
9520 
9400 

9880 
9759 
9639 
95/8 
9398 

9879 
9758 
9637 
9517 
9396 

9879 
9757 
9636 
95(5 
9393 

9878 
9756 
9635 
95/3 
939  / 

9878 
9756 
9633 
95// 
9389 

•9877 
;  '9755 
2-9632 
3'9509 
4  '9387 

'(536 
•307) 
•4607 
'6(42 
•7678 

(538 
3077 
46/5 
6/54 
7692 

1541 
3083 
4624 
6/65 
7707 

/544 
3088 
4633 
6/77 
772/ 

1547 
3094 
4641 
6/88 
7736 

/550 
3/00 
4650 
6200 
7750 

/553 
3/06 
4659 
62)  / 
7764 

(556 
3111 
4667 
6223 
7779 

/559 
3//7 
4676 
6234 
7793 

/56/ 
3/23 
4684 
6246 
7807 

9288 
9/70 
905/ 
8933 

88/4 

9286 
9/67 
9048 
8929 
8809 

9283 
9/63 

9044 
8924 
8805 

9280 
9/60 
9040 
8920 

8800 

9278 
9/57 
9037 
89/6 
8796 

9275 
9(54 
9033 
89(2 
8791 

9272 
9(5; 
9030 
8908 
8787 

9269 
9(48 
9026 
8904 
8782 

9267 
9/45 
9022 
8900 

8778 

5-9264 
6'9I4I 
7-90/9 
8'8896 
9-8773 

.-92(4 
;  '0749 
7  '2285 
;  -3820 
(  '5356 

923) 
0769 
2308 
3846 
5385 

9248 
0789 
233/ 
3872 

54/4 

9265 
08/0 
2354 
3898 
5442 

9283 
0830 
2377 

3924 
547  / 

9300 

0850 
2400 
3950 
5500 

93/7 
0870 
2423 

3976 
5529 

9334 
0890 
2446 
4002 
5557 

9352 
09/0 
2469 

4027 
5586 

9369 
0930 
2492 
4053 
56/5 

II 
12 
13 
14 
IS 

8695 
8577 
8458 
8339 
822/ 

8690 
857/ 
8452 
8333 
82/4 

8685 
8566 
8446 
8327 
8207 

8681 
856  / 
844  / 
832  / 
820/ 

8676 
8555 
8435 
83/4 
8(94 

867  ( 
8550 
8429 
8308 
8(87 

8666 
8544 
8423 
8302 
8180 

866( 
8539 
84/7 
8295 
8/74 

8656 
8534 
84// 
8289 
8/67 

10-8651 
1  1  '8528 
/2-8405 
;  3  '8283 
14-8/60 

(  '6892 
(  "8427 
(  '9963 
2'(498 
2'3034 

6923 
8462 
#000 
/539 
3077 

6955 
8496 
0038 
(579 
3/20 

6987 
853) 
0075 
/6/9 
3/63 

70/8 
8565 
0//2 
(659 
3207 

7050 
8600 
0/50 
(700 
3250 

708) 
8634 
0/87 
/740 
3293 

7//3 
8669 
0224 
(780 
3336 

7/45 
8703 
0262 
/820 
3379 

7/76 
8738 
0299 
1X61 
3422 

// 
12 
13 
14 
IS 

16 

17 
18 
19 
20 

8/02 
7984 
7865 
7746 
7628 

8095 
7976 
7857 
7738 
76/9 

8088 
7968 
7849 
7729 
76/0 

8081 
796  / 
784  / 
772/ 
7601 

8074 
7953 
7833 
7712 

7592 

8066 

7946 
7825 
7704 
7583 

8059 
7938 
78/7 
7695 
7574 

8052 
7930 
7808 
7687 
7565 

8045 
7922 
7800 
7678 
7556 

(5'8037 
(6V9(5 
(77792 
187669 
19-7547 

2-4570 
2'6(05 
2'764/ 
2-9/77 
3-07/2 

46/6 
6/54 
7693 
923  ( 

0770 

4662 
6203 
7744 
9286 

0827 

4708 
6252 
7796 
9340 

0885 

4754 
630  / 
7848 
9395 
0942 

4800 
6350 
7900 
9450 
(000 

4846 
6398 
795  / 
9504 
1057 

4S92 
6447 
8003 
9559 

1115 

4938 
6496 
8055 
96/3 

//72 

4984 
6545 
8/06 
9668 
/229 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

7509 
739; 
7272 
7;53 
7035 

7500 
738; 
7262 
7/43 
7024 

7490 
737  / 
725  / 
7/32 
70/2 

748  / 
736/ 
724( 

7(2; 
700; 

7472 
735  ( 
723  ( 
7//0 

6990 

7462 
734( 
7220 
7(00 
6979 

7453 
733  / 
72/0 
7089 

6967 

7443 
732  / 
7200 
7078 
6956 

7434 
73// 
7;89 
7067 
6945 

20-7424 
217301 
22-7/79 
23-7056 
24-6933 

3  '2248 
3  '3783 
3-53/9 

3-6855 
3-8390 

2308 
3847 
53S5 
6924 
8462 

2368 
39/0 
5451 
6993 
8534 

2429 
3973 
55/7 
7062 
8606 

2489 
4036 
5583 
7/30 
8678 

2550 
4(00 
5649 
7(99 

8749 

26/0 
4/63 
57/6 
7268 
882  1 

2670 
4226 
5782 
7337 
8893 

273  / 
4289 
5848 
7406 
8965 

279/ 
4352 
59(4 

7475 
9037 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

69;  6 

6798 
6679 
6560 
6442 

6905 
6786 
6666 
6547 
6428 

6893 
6773 
6654 
6534 
64/5 

688  ( 
676( 
6641 
652  ( 

640  ; 

6870 
6749 
6629 
6508 
6388 

6858 
6737 
66(6 
6495 
6374 

6846 
6725 
6604 
6482 
636  ( 

6834 
67/3 
6591 
6469 
6347 

6823 
6700 
6578 
6456 
6334 

25-6811 
26-6688 
27-6565 
28-6443 
29-6320 

3  '9926 
4'/46/ 
4-2997 
4-4533 
4'6068 

#00  / 
(539 
3077 
46/6 

6/S4 

0075 
(6/7 
3/58 

4699 
624  / 

0/50 
/694 
3238 

4783 
6327 

0225 
(772 
33/9 
4866 
64/3 

0299 
(849 
3399 
4949 
6499 

0374 
1927 
3480 
5033 
6586 

0449 
2005 
3560 
5//6 
6672 

0524 
2082 
364  / 
5/99 
6758 

0598 
2(60 
372  ( 
5283 
6844 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

6323 
6205 
6086 
5967 
5849 

6309 
6/90 
607/ 
5952 
5833 

6295 
6/76 
6056 
5937 
58/7 

628  ; 
6(62 
6042 
5922 
5802 

6268 
6/47 
6027 
5906 
5786 

625.i 
6(33 
60(2 
589  ( 
5770 

6240 
61/8 
5997 
5876 
5754 

6226 
6/04 
5982 
5860 
5739 

62(2 
6089 
5967 
5845 
5723 

30-6/97 
3(  '6075 
32-5952 
33  '58  29 
34-5707 

4  '7604 
4-9/39 
5-0675 
5'22// 
5-3746 

7693 
923  / 
0770 
2308 

3847 

7782 
9323 
0865 
2406 

3947 

787; 
94;5 
0960 
2504 

404S 

7960 
9507 
/054 
2602 
4/49 

8049 
9599 
((49 
2699 
4249 

8138 
969/ 
/244 
2797 
4350 

8227 
9783 
/339 

2895 
4450 

83/7 
9875 
/434 
2992 
455  / 

8406 
9967 
J529 
3090 

4652 

31 
32 
33 
34 
35 

36 
37 
38 
39 

40 

5730 
56/2 
5493 
5374 
5256 

57/4 
5595 
5476 
5357 
5238 

5698 
5578 
5459 
5339 
5220 

5682 
5562 
5442 
5322 
5202 

5666 
5545 
5425 
5304 
5/84 

5649 
5528 
5408 
5287 
5166 

5633 
55/2 
5390 
5269 
5/48 

56/7 
5495 
5373 
5252 
5/30 

560  ( 

5478 
5356 
5234 
5((2 

35-5584 
36-5462 
37  '5339 
38-52/6 
39-5094 

5-5282 
5-68/7 
5-8353 
5-9889 
6'/424 

5385 
6924 
8462 
#00/ 
1539 

5489 
7030 
8572 
0//3 
/654 

5592 
7/37 
S68/ 
0225 
(769 

5696 
7243 
8790 
0337 
(884 

5799 
7349 
8899 
0449 
(999 

5903 

7455 
9008 
0561 
21/4 

6006 
7562 
9//S 
0673 
2229 

61  10 
7668 
9227 
0785 
2344 

62/3 
7774 
9336 
0897 
2459 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

5/37 
50/8 
4900 
4781 
4663 

5119 
5000 
488  / 
4762 
4643 

5/00 
4981 
486; 
4742 
4622 

5082 
4962 
4842 
4722 
4602 

5064 
4943 
4823 
4702 
4582 

5045 
4924 
4803 
4683 
4562 

5027 
4905 
4784 
4663 
454  ( 

5008 
4886 
4765 
4643 
452; 

4989 
4867 
4745 
4623 
450  ; 

40  '497  / 
41  -4848 
42-4726 
43  '4603 
44-4480 

6-2960 
6-4495 
6  6031 
67567 
6'9/02 

3078 
46/6 
6/55 
7693 
9232 

3/96 
4737 
6278 
7820 
936  / 

33/3 
4858 
6402 
7946 
9490 

3431 
4978 
6525 
8073 
9620 

3549 
5099 
6649 
8/99 
9749 

3667 
5220 
6773 
8325 
9878 

3785 
5340 
6896 
8452 
#008 

3903 
546  / 
7020 
8578 
0/37 

4020 
5582 
7/43 
8705 
0266 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

4544 
4425 
4307 
4(88 
4070 

4523 
4404 
4285 
4166 
4047 

4503 
4383 
4264 

4/44 
4025 

4482 
4362 
4242 
4(22 
4002 

4462 
434  / 
422  / 
4/00 
3980 

444( 
4320 
4/99 
4078 
3957 

4420 
4299 
4/77 
4056 
3935 

4399 
4278 
4/56 
4034 
39/2 

4373 
4256 
4(34 
40/2 
3890 

45-4358 
46  '4235 
47-4;  /  2 
48'3>90 

49-3867 

7-0638 
7-2/74 
7-3709 
7-5245 
7-67SO 

0770 
2309 
3847 
5386 
6924 

0902 
2444 
3985 
5526 
7068 

;035 

2579 
4;  23 
5667 
72/2 

1167 
2714 
4261 
5808 
7355 

(299 

2849 
4399 
5949 
7499 

(431 

2984 
4537 
6090 
7643 

/563 
3//9 
4675 
623) 
7786 

(696 
3254 
48/3 
637/ 
7930 

(828 
3389 
495) 
65/2 
8074 

46 
47 

48 
49 
50 

51 
52 
53 
54 
55 

3951 
3832 
37/4 
3595 
3477 

3928 
3809 
3690 
357/ 
3452 

3905 
3786 
3666 
3547 
3427 

3882 
3762 
3643 
3523 
3403 

3860 
3739 
36/9 
3498 
3378 

3837 
37/6 
3595 
3474 
3353 

38/4 
3692 
357; 
3450 
3328 

3790 
3669 
3547 
3425 
3303 

3767 
3645 
3523 
340  / 
3279 

50-3744 
J/-3622 

52-3499 
53-3376 

54  '3254 

7'83/6 
7-9852 
8-/3S7 
8  '2923 
8  '4458 

8463 
#00; 
;540 
3078 
46;7 

8609 
0/5/ 
1692 
3233 
4775 

8756 
0300 
/844 
3388 
4933 

8902 
0449 
/997 
3544 
509  / 

9049 
0599 
2/49 
3699 
5249 

9195 
0748 
230  ( 
3854 
5407 

9342 
0898 
2453 
4009 
5565 

9488 
/047 
2606 
4/64 
5723 

9635 
N97 

2758 
43/9 
5SS/ 
7442 
9004 
0565 
2/27 
3688 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

3358 
3239 
3/2/ 
3002 
2894 

3333 
32/4 
3095 
2976 
2857 

3308 
3/88 
3069 
2949 
2830 

3283 
3(63 

3043 
2923 
2803 

3258 
3/37 
30/7 
2896 

2776 

3232 
3111 
299  / 

2870 
2749 

3207 
3086 
2964 
2843 
2722 

3/82 
3060 
2938 
28/6 
2695 

3/56 
3034 
29(2 
2790 
2668 

55'3(3/ 
56-3008 
57'2886 
58-2763 
59-2640 

8-5994 
8-7530 
8  '9065 
9  060  / 
9-2/36 

6/55 
7693 
9232 
0770 

2309 

63/6 

7857 
9399 
0940 
248/ 

6477 
802  / 
9565 
1110 
2654 

6638 
8(85 
9732 
(279 

2826 

6799 
8349 
9899 
(449 
2999 

6960 
8513 
#065 
16/8 

3/7/ 

7/2/ 
8676 
0232 
/7S8 

3344 

728  / 

8840 
0399 
/957 
35/6 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

2765 
2646 
2528 
2409 
2290 

2738 
26  19 
2500 
2380 
226  / 

27/0 
259  / 
247; 
2352 
2232 

2683 
2563 
2443 
2323 
2203 

2656 
2535 
24(5 
2294 
2/74 

2628 
2507 
2386 
2265 
2/45 

260  / 
2479 
2358 
2237 
2//5 

2573 
245  / 
2329 
2208 
2086 

2545 
2423 
230  ( 
2(79 
2056 

60'25/S 
61  '2395 
62-2272 
63-2/50 
64-2027 

9'3672 
9'5208 
9-6743 
9-8279 
9'98/4 

3847 
5386 
6924 
8463' 

#00  ; 

4023 
5564 
7105 
8647 
0188 

4/98 
5742 
7286 
883  / 
0375 

4373 
5920 
7468 
90(5 
0562 

4549 
6099 
7649 
9/99 
0749 

4724 
6277 
7830 
9382 
0935 

4899 
6455 
80/f 
9566 
//22 

5074 
6633 
8/92 
9750 
(309 

5250 
68// 
8373 
9934 
/496 

61 
62 
63 
64 
65 

2/72 
2053 
/935 
18/6 
/697 

2/42 
2023 
(904 
(785 
/666 

2//3 
/993 
(874 
(754 
/635 

2083 
(963 
(843 
(723 
1603 

2054 
(933 
(8(3 
/692 
(572 

2024 
1903 
(782 
1661 
1540 

(994 
1873 
1751 
(630 
(509 

(964 
(842 
(72( 
(599 
(477 

(934 
;8(2 
(690 
(568 
(445 

65-1904 
66-1782 
67-1659 
68-1536 
69-/4I4 

/0-/350 
/  02886 
fO'442/ 
/  0  '5957 
(0'7492 

(540 
3078 
46(7 
6/55 
7694 

1729 
3271 
4812 
6354 
7895 

(919 

3463 
5008 
6552 
8096 

2(09 
3656 
5203 
6750 
8297 

2299 

3849 
5399 
6948 
8498 

2488 
404/ 
5594 
7147 
8700 

2678 
4234 
5789 
7345 
890  / 

2867 

4426 
5985 
7543 
9/02 

3057 
46/9 
6/80 
7742 
9303 

66 

67 
68 
69 

70 

71 
72 
73 
74 
75 

/579 
1460 

1342 
(223 
(104 

/547 
/428 
/309 
((90 
(07( 

(5/5 
(396 
;276 
1/57 
;037 

(483 
(363 
(244 
1124 
1004 

(452 
(33( 
1211 
(090 
0970 

(420 
(299 
(;78 
(057 
0936 

(387 
(266 
((45 
(024 
0902 

;355 
;234 
II  12 
0990 
0868 

(323 

1201 
1079 
0957 
0834 

70'I29I 
71-1168 
72-1046 
73-0923 
74-0800 

(0'9028 
(  (  '0564 
(  (  '2099 
(  (  "3635 
;C5(7) 

9232 
077/ 
2309 
3848 
5386 

9436 
0978 
25/9 
4060 
5602 

9640 

;;85 

2729 
4273 
58(7 

9844 
(39( 
2939 
4486 
6033 

#048 
/598 
3/48 
4698 
6248 

0252 
/805 
3358 
49// 

6464 

0456 
20/2 
3568 
5124 
6679 

0660 
22/9 
3778 
5336 

6895 

0865 
2426 
3987 
5549 
7//0 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 

80 

0986 
0867 
0749 
0630 
05// 

0952 
0833 
07/4 
0595 
0476 

09/8 
0798 
0679 
0559 

0440 

0884 
0764 
0644 
0524 
0404 

0850 
0729 
0609 
0488 
0368 

08(5 
0694 
0574 
0453 
0332 

078/ 
0660 
0538 
04/7 
0296 

0747 
0625 
0503 
038/ 
0260 

07/2 
OJ90 
0468 
0346 
0223 

75-0678 
76-0555 
77-0432 
78-03(0 
79-0(87 

(  (  '6706 
(  (  '8242 
(  (  '9777 
(2-/3J3 
/2'2849 

6925 

8463 
#002 
(540 
3079 

7/43 
8684 
0226 
1767 
3308 

736  ( 

8906 
0450 
(994 
3538 

75SO 
9127 
0674 
222  ( 
3768 

7798 
9348 
0898 
2448 
3998 

SO/7 
9570 
//22 
2675 
4228 

8235 
979  / 
(347 
2902 
4458 

8453 
#0/2 
/57/ 
3;29 

4688 

8672 
0233 
;795 
3356 

49/8 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

0393 
0274 
0/56 
#037 
99(8 

0357 
0237 
Of  18 
9999 
9880 

0320 
020  ( 
008  / 
9962 
9842 

0284 
0/64 
0044 
9924 
9804 

0248 
0(27 
#007 
9886 
9766 

0211 
0090 
9969 
9848 
9728 

0/74 
0053 
9932 
98// 
9689 

0/38 
#0/6 
9894 
9773 
965; 

0101 
9979 
9857 
9735 
96/2 

SO  '0064 
SO'9942 
8C98(9 
82-9696 
83-9574 

(2'4384 
(2-5920 
(27455 
(2'899( 
(3-0527 

46/7 
6/56 
7694 
9232 
077  / 

4850 
6391 
7933 
9474 
(0/5 

5083 
6627 
8/7/ 
97/5 
/260 

53(5 
6863 
84(0 
9957 
1504 

5548 
7098 
8648 
#/98 
(748 

57S/ 
7334 
8887 
0439 
/992 

60/4 
7569 
9/25 
068  / 

2237 

6246 
7805 
9364 
0922 

24S/ 

6479 
804  / 
9602 
//64 
2725 

8/ 
82 
83 

84 
85 

9800 
9691 

9562 

9444 
9325 

976  ( 
9642 
9523 
9404 
9285 

9723 
9603 
9484 
9364 
9245 

9684 
9564 
9444 
9324 
9204 

9646 
9525 
9405 
9284 
9/64 

9607 
9486 
9365 
9244 
9/23 

9568 
9447 
9325 
9204 
9083 

9529 
9407 
9286 
9/64 
9042 

9490 
9368 
9246 
9/23 
900/ 

84  "945  ( 
85-9328 
86  '9206 
87-9083 
88-8960 

(3-2062 
(3-3598 
(3-5/33 
(3-6669 
/  3  '8205 

2309 
3848 
5386 
6925 
8463 

2557 
4098 
5639 
7181 
8722 

2804 
4348 
5892 
7436 
898/ 

3051 
4598 
6(45 
7692 
9239 

3298 
4848 
6398 

7948 
9498 

3545 
5098 
665  / 
8204 
9757 

3792 
5348 
6904 
8460 
#0/5 

4039 
5598 
7/57 
87/5 
0274 

4287 
5848 
74/0 
897  / 
0532 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

81 

9207 
9088 
8969 
8851 

8732 

9(66 
9047 
8928 
8809 
8690 

9/25 
9006 
8886 
8767 
8647 

9084 
8964 
8844 
8725 
8605 

9044 
8923 
8803 
8682 
8562 

9002 
8882 
876( 
8640 
85(9 

896  / 
8840 
87/9 
8598 
8476 

8920 
8799 
8677 
8555 
8433 

8879 
8757 
8635 
85/2 
8390 

89-8838 
90'87I5 
91-8592 
92-8470 
93-8347 

(3-9740 
(4'(276 
(4'28(( 
;4'4347 
14-5883 

#002 
(540 
3079 
46(7 
6156 

0263 
/805 

3346 
4887 
6429 

0525 
2069 
36/3 
5/58 

6702 

0786 
2334 
388/ 
5428 
6975 

(048 
2598 
4/48 
5698 
7248 

(309 
2862 
44/5 
5968 

752/ 

/57( 
3/27 
4682 
6238 
7794 

/832 
339  ( 

4950 
6508 

8067 

2094 
3655 
52/7 
6778 
8340 

9' 
92 
93 
94 
95 

86/4 
8495 
8376 
8258 
8/39 

857  / 
8452 
8333 
82/4 
8095 

8528 
8408 
8289 
8/69 
8050 

8485 
8365 

8245 
8/25 
8005 

8442 
832  ( 
820  ( 
8080 
7960 

8398 
8277 
8/57 
8036 
79/5 

8355 
8234 

8112 
7991 
7870 

83(2 
8/90 
8068 
7946 
7825 

8268 

8/46 
8024 
790/ 
7779 

94'8224 
95  "8  (02 
967979 
97-7856 
98-7734 

(474(8 
(4-8954 
(5-0489 
(5-2025 
/5'356/ 

7694 
9233 
077  ( 
2310 

3848 

7970 
95/2 
/053 
2594 
4/36 

8246 
9790 
(335 
2879 

4423 

8522 
•069 
16/6 
3/63 

47/0 

8798 
0348 
/S98 
3448 
4998 

9074 
0627 
2/79 
3732 

5285 

9350 
0905 
246/ 
40/7 
5573 

9625 
/I84 
2743 
430  f 

5860 

990/ 
/463 
3024 
4586 

6/47 

96 
97 
98 
99 
100 

10' 

9' 

8' 

t 

•  i 

5'  |  4' 

a' 

-2' 

1' 

10' 

9' 

8' 

j 

(>' 

5' 

4'    3' 

P 

0 

SINE. 

COSINE.            81° 

!t 


TRAVERSE  TABLES. 


9° 
/ 

M 

3 

4 
5 

COSINE. 

SINE. 

9° 

( 
2 
3 
4 
5 

0' 

r 

2'  |  3'  |  4'  |  5' 

&  |  r 

8'  |   9' 

()' 

r 

2' 

3' 

4'  |  5 

6' 

1' 

8' 

9 

9877 
9754 
963/ 
9508 
9384 

9876 
9753 
9629 
9506 
9382 

9876 
9752 
9628 
9504 
9380 

9876 
9751 
9627 
9502 
9378 

9875 
9750 
9625 
9500 
9375 

9875 
9749 
9624 
9498 
9373 

9874 
9748 
9622 
9497 
937  ( 

9874 
9747 
962( 
9495 
9368 

9873 
9746 
9620 
9493 
9366 

•9873 
(  '9746 
2-96(8 
3'949( 
4-9364 

•(564 
•3(29 
'4693 
•6257 
•7822 

(567 
3/34 
4702 
6269 
7836 

/570 
3/40 
47(0 
6280 
7850 

(573 
3/46 
47/9 
6292 
7865 

(576 
3/52 
4728 
6303 
7879 

(579 
3(57 
4736 
63/5 
7894 

(582 
3(63 
4745 
6326 
7908 

(584 
3(69 
4753 
6338 
7922 

(587 
3(75 

4762 
6349 
7937 

1590 
3180 
4771 
636  ( 
795  ( 

6 
7 
8 
9 

10 

926  / 
9/38 
90/5 
8892 
8769 

9259 
9/35 
90)  / 

8888 
8764 

9256 
9/32 
9008 
8884 
8760 

9253 
9(29 
9004 
8880 
8755 

9250 
9(25 
9000 
8876 
875( 

9248 
9122 
8997 
887) 
8746 

9245 
9119 
8993 
8867 
874  ( 

9242 
9((6 
8989 
8863 
S737 

9239 
9((3 

8986 
8859 
8732 

5-9237 
6'9/09 
7-8982 
8-8855 
9'8728 

'9386 
(  '0950 
C25(5 
1  '4079 
(  '5643 

9403 
0971 
2538 
4/05 
5672 

942  ( 
099  ( 
256  ( 
4(3( 
570( 

9438 
101  1 
2584 
4157 
5730 

9455 
(03( 
2607 
4(83 
5758 

9472 
(05( 
2630 
4208 
5787 

9489 
(07( 
2653 
4234 
58(6 

9507 
(09( 
2676 
4260 
5845 

9524 

2699 
4286 
5873 

954  ( 
1131 
2722 
43(2 
5902 

6 
7 
8 
9 
(0 

II 
12 
13 
14 

15 

8646 
8523 
8399 
8276 
8/53 

864; 
85/7 
8394 
8270 
8/46 

8636 
85(2 
8388 
8264 
8(40 

863( 
8506 
8382 
8257 
8(33 

8626 
850  ( 
8376 
825  ( 
8(26 

862  1 
8495 
8370 
8244 
8((9 

86/6 
8490 
8364 
8238 
8112 

86/0 
8484 
8358 
823  / 
8105 

8605 
8479 
8352 
8225 
8098 

(0-8600 
(  (  '8473 
(2-8346 
(3'82(9 
(4'809( 

(  '7208 
(  '8772 
2-0336 
2'(90( 
2-3465 

7239 
8807 
0374 
(94( 
3508 

727( 
884  ( 
04)  ( 
(98( 

3J5I 

7303 
8876 
0449 
202  ( 
3594 

7334 
«9(0 
0486 
2062 
3638 

7366 
8944 
0523 
2(02 
368  ( 

7397 
8979 
056  ( 
2(42 
3724 

7429 
90(3 
0598 
2(82 
3767 

746) 
9048 
0635 
2223 
38(0 

7492 
9082 
0673 
2263 
3853 

(/ 
12 
13 
14 
15 

16 
17 
18 
19 

20 

8030 
7907 
7784 
766; 
7538 

8023 
7899 
7776 
7652 
7529 

80(6 
7892 
7767 
7643 
75(9 

8008 
7884 
7759 
7635 
7510 

800( 
7876 
775  ( 
7626 
750  / 

7994 
7868 
7743 
7617 
7492 

7986 
7860 

7734 
7609 
7483 

7979 
7853 
7726 
7600 
7474 

797( 

7845 
77(8 
759  ( 
7464 

IS  '7964 
(6'7837 
(777(0 
(8-7582 
/9V455 

2'5030 
2  '6594 
2-8(58 
2  '9  723 
3-1287 

5075 

6643 
82(0 
9777 
(344 

5/2( 

6692 
8262 
9832 
(402 

5/67 

6740 
83/3 
9886 
(459 

52(3 

6789 
8365 
994( 
(5/7 

5259 
6838 
8417 
9995 
(574 

5305 

6887 
8468 
#050 
(632 

535  ( 

6936 
8520 
0(05 
(689 

5397 
6985 
8572 
0(59 
(747 

5443 
7033 
8624 
02(4 
(804 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

74/5 
729  / 
7/68 
7045 
6922 

7405 
728/ 
7/58 
7034 
69// 

7395 
727  ( 
7(47 
7023 
6899 

7386 
726  ( 
7(37 
70(2 
6888 

7376 
725  / 
7(26 
700  ( 
6876 

7367 
724  / 
7//6 
6990 
6865 

7357 
723) 
7(05 
6979 
6853 

7347 
722) 
7095 
6968 
6842 

7338 
7211 
7084 
6957 
6830 

20-7328 
217201 
22-7073 
23-6946 
24-68(9 

3'285( 
3-44/6 
3'5980 
3-7544 
3-9/09 

29(2 
4479 
6046 
76(3 
9(80 

2972 
4542 
6((2 
7682 
9252 

3032 
4605 
6(78 
775( 
9324 

3093 
4668 
6244 
7820 
9396 

3(53 
4732 
63(0 
7889 
9468 

32(3 
4795 
6376 
7958 
9540 

3274 
4858 
6442 
8027 
96(( 

3334 
492  ( 
6508 
8096 
9683 

3394 
4984 
6575 
8/65 
9755 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

6799 
6676 
6553 
6430 
6306 

6787 
6664 
6540 
64/6 
6293 

6775 
665  ( 
6527 
6403 
6279 

6763 
6639 
65/4 
6390 
6265 

675  ( 
6627 
6502 
6377 
6252 

6740 
66/4 
6489 
6363 
6238 

6728 
6602 
6476 
6350 
6224 

67/6 
6589 
6463 
6337 
62/0 

6704 
6577 
6450 
6323 
6/96 

25-6692 
26  '6564 
27-6437 
28-63(0 
29-6(83 

4-0673 
4  '223  7 
4'3802 
4'5366 
4-6930 

0748 
23/5 
3882 
5449 
70(7 

0822 
2392 
3963 
5533 
7(03 

0897 
2470 
4043 
56/6 
7/89 

0972 
2548 
4(23 
5699 
7275 

(046 
2625 
4204 
5783 
736  / 

1121 
2703 
4284 
5866 
7447 

(196 
2780 
4365 
5949 
7534 

(270 
2858 
4445 
6032 
7620 

(345 
2935 
4526 
6116 
7706 

26 
27 
28 
29 
30 

31 
32 
33 
36 
35 

6/83 
6060 
5937 
58/4 
569  ( 

6(69 
6046 
5922 
5799 
5675 

6(55 
603  ( 
5907 
5783 
5659 

6(4( 
60/6 
5892 
5767 
5643 

6/27 
6002 
5877 
5752 
5627 

6//3 
5987 
5862 
5736 
56// 

6098 
5972 
5847 
572  ( 
5595 

6084 
5958 
583  / 
5705 
5579 

6070 
5943 
58/6 
5689 
5563 

30-6055 
3  (  '5928 
32'580( 
33-5674 
34-5546 

4-8495 
5-0059 
5'/623 
5-3/88 
5-4752 

8584 
OI5( 
(7(8 
3285 
4853 

8673 
0243 
(8(3 
3383 
4953 

8762 
0335 
/908 
348/ 
5054 

885( 
0427 
2003 
3578 
5(54 

8940 
05/9 
2097 
3676 
5255 

9029 
061  ( 
2(92 
3774 
5355 

9((8 
0702 
2287 
387  ( 
5456 

9207 
0794 
2382 
3969 
5556 

9296 
0886 
2477 
4067 
5657 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 
40 

5568 
5445 
5322 
5/98 
5075 

555  / 

5428 
5304 
5ISI 
5057 

5535 
54(( 
5287 
5(63 

5039 

55/9 
5394 
5270 
5/45 
502( 

5502 
5377 
5252 
5(27 
5002 

54S6 
5360 
5235 
5/09 

4984 

5469 
5343 
52(7 
509  ( 
4966 

5452 
5326 
5200 
5073 
4947 

5436 
5309 
5/82 
5055 
4929 

35'54(9 
36  '5292 
37-5/65 
38-5037 
39-49(0 

5  63/6 
5788( 
5-9445 
6'(009 
6-2574 

6420 
7987 
9554 
((22 
2689 

6523 

8093 
9663 
(234 
2804 

6627 
8200 
9773 
(346 
29/9 

6730 
8306 
9882 
(458 
3033 

6833 
84/2 
999  / 
(570 
3148 

6937 
85)8 
#(00 
(682 
3263 

7040 
8625 
0209 
(794 
3378 

7(44 
873  ( 
0318 
)906 
3493 

7247 
8837 
0427 
20(8 
3608 

41 
42 
43 

44 
45 

4952 
4829 
4706 
4583 
4460 

4934 
48/0 
4686 
4563 
4439 

4915 
479  ( 
4667 
4543 
44/9 

4896 
4772 
4647 
4523 
4398 

4877 
4752 
4627 
4503 
4378 

4859 
4733 
4608 
4482 
4357 

4840 
47(4 
4588 
4462 
4336 

482  ( 
4694 
4568 
4442 
43(6 

4802 
4675 
4548 
4422 
4295 

40'4783 
41  '4656 
42-4528 
43  -440  / 
44-4274 

6'4(38 
6'5702 
67267 
6'883( 
7-0396 

4256 
5823 
7390 
8958 
0525 

4374 
5944 
75/4 
9084 
0654 

449) 
6064 
7637 
92/0 
0783 

4609 
6/85 
776  ( 
9337 
09(3 

4727 
6306 
7884 
9463 
(042 

4845 
6426 
8008 
9590 
1171 

4963 
6547 
8131 
9716 
)300 

5080 
6668 
8255 
9842 
(430 

5(98 
6788 
8378 
9969 
(559 

41 
42 
43 
44 
45 

46 

47 
4S 
49 
50 

4337 
42/4 
4090 
3967 
3844 

43/6 
4/92 
4069 
3945 
382  / 

4295 
4(7( 

4047 
3923 
3799 

4274 
4/49 
4025 
3900 
3776 

4253 
4/28 
4003 
3878 
3753 

4232 
4(06 
398  / 
3855 
3730 

42(0 
4084 
3959 
3833 
3707 

4(89 
4063 
3937 
38(0 
3684 

4(68 
404  ( 
39(4 
3788 
366( 

45-4/47 
46-40/9 
47-3892 
48-3765 
49'3638 

7-1960 
7  '3524 
7-5089 
7-6653 
7'82(7 

2092 
3659 
5226 
6794 
836  ( 

2224 
3794 
5364 
6934 
8505 

2356 
3929 
5502 
7075 
8648 

2488 
4064 
5640 
72(6 
8792 

2621- 
4199 
5778 
7357 
8935 

2753 
4334 
59(6 
7497 
9079 

2885 
4469 
6054 
7638 
9223 

30(7 
4604 
6(92 
7779 
9366 

3(49 
4739 
6329 
7920 
95(0 

46 

47 
48 
49 
50 

SI 
52 
53 
54 
55 

372  / 
3598 
3475 
3352 
3229 

3698 
3574 
3451 
3327 
3204 

3675 
355  ( 
3427 
3302 
3/78 

365  / 
3527 
3402 
3278 
3/53 

3628 
3503 
3378 
3253 
3/28 

3604 
3479 
3354 
3228 
3/03 

358  ( 
3455 
3329 
3203 
3078 

3558 
343  ( 
3305 
3(79 
3052 

3534 
3407 
3280 
3(54 
3027 

50-35/0 
5C3383 
52-3256 
53-3/29 

54'300/ 

7'9782 
8'(346 
8-29(0 
8-4475 
8-6039 

9928 
(495 
3063 
4630 
6/97 

#075 
(645 
32/5 
4785 
6355 

022  / 
(794 
3367 
4940 
65(3 

0368 
(943 
35/9 
5095 
667( 

0514 
2093 
3672 
5250 
6829 

066  ( 
2242 
3824 
5405 
6987 

0807 
2392 
3976 
5560 
7(45 

0954 
254  ( 
4(28 
57(6 
7303 

1100 
2690 
4280 
5871 
7461 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

3/05 
2982 
2859 
2736 

26/3 

3080 
2956 
2833 
2709 
2586 

3054 
2930 
2806 
2682 
2558 

3029 
2904 
2780 
2655 
253  / 

3003 
2878 
2753 
2628 
2503 

2977 
2852 
2727 
260  / 
2476 

2952 
2826 
2700 
2574 
2448 

2926 

2800 
2673 
2547 
242J 

2900 
2773 
2647 
2520 
2393 

55-2874 

56-2747 
57'2620 
58-2492 
59-2365 

8  '7603 
8'9(68 
9'0732 
9'2296 
9'3S6( 

7764 
933  ( 
0899 
2466 
4033 

7925 
9495 
/065 
2635 
4205 

8086 
9659 
(232 
2805 
4378 

8247 
9823 
(398 
2974 
4550 

8408 
9986 
(565 
3)44 
4722 

8569 
#(50 
1732 
33(3 

4895 

8729 
03(4 
(898 
3483 
5067 

8890 
0478 
2065 
3652 
5240 

9051 
0641 
2231 
3822 

54/2 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

2490 
2367 
2244 
2/2; 
(997 

2462 
2339 
22/5 
209  / 
(968 

2434 
23(0 
2(86 
2062 
(938 

2406 
2282 
2/57 
2033 
(90S 

2378 
2254 
2/29 
2004 
(879 

2350 
2225 
2/00 
(974 
(849 

2322 
2/97 
207  / 
(945 
(819 

2294 
2(68 
2042 
(9/5 
(789 

2266 
2(39 
20(3 
(886 
(759 

60-2238 
61  -21  II 
62-1984 
63-1856 
64-1729 

9-5425 
9'6989 
9-8554 
(0'0/(8 
(0"(682 

5600 
7/68 
8735 
0302 
(869 

5776 
7346 
89/6 
0486 
2056 

595  ( 
7524 
9097 
0670 
2243 

6/26 
7702 
9278 
0854 
2429 

630) 
7880 
9459 
(037 
26(6 

6476 
8058 
9640 
(22( 
2803 

6652 
8236 
9821 
(405 
2989 

6827 
84)4 
#00) 
(589 
3)76 

7002 
8592 
0/82 
(773 
3363 

61 
62 
63 

64 
65 

66 

67 
68 
69 

70 

(874 
(751 
;628 
;505 
;382 

(844 
1721 
(597 
(474 
1350 

18(4 
(690 
(566 
(442 
(3/8 

(784 
(659 
1535 
/4/0 
1286 

(754 
(629 
/504 
/379 
/254 

/723 
(598 
(473 
(347 
(222 

(693 
(567 
1441 
(3)6 
)/90 

(663 
(536 
(410 
(284 
((57 

(632 
(505 
(379 
(252 
1125 

6S-I602 
66-1475 
67-1347 
68-1220 
69-1093 

/0'3247 
/0'48/( 
(0-6375 
(07940 
(0'9504 

3436 
5004 
657) 
8/38 
9705 

3626 
5/96 
6766 
8336 
9906 

38)6 
5389 
696) 

8534 
#)07 

4005 
558  ( 
7(57 
8733 
0309 

4(95 
5773 
7352 
893  ( 
05(0 

4384 
5966 
7548 
9129 
07(( 

4574 
6(58 
7743 
9327 
09(2 

4763 
6351 
7938 
9525 
1113 

4953 
6543 
8/33 
9724 
1314 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 

;259 
J/36 
1012 
0889 
0766 

(226 
j;03 
0979 
0856 
0732 

//94 
1070 
0946 
0822 
0698 

1161 
1037 
09(3 
0788 
0664 

//29 
/004 
0879 
0754 
0629 

;096 
097  ( 
0846 
0720 
0595 

(064 
0938 
08/2 
0686 
0560 

(03( 
0905 
0778 
0652 
0526 

0998 
0872 
0745 
06(8 
049  / 

70-0966 
71  '0838 
72-0711 
73-0584 
74-0457 

(C/068 
(  )  '2633 
(C4J97 
(  (  '5762 
(  (  '7326 

(272 
2840 
4407 
5974 
754  ( 

1476 
3047 
46(7 
6(87 
7757 

(680 
3253 
4826 
6399 
7972 

(884 
3460 
5036 
66(2 
8(88 

2088 
3667 
5246 
6824 
8403 

2292 
3874 
5455 
7037 
86(9 

2496 
408( 
5665 
7250 
8834 

2700 
4287 
5875 
7462 
9049 

2904 
4494 
6084 
7675 
9265 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

0643 
0520 
0397 
0274 

015; 

0609 
0485 
0361 
0238 
0((4 

0574 
0450 
0326 
0202 
0078 

0539 
0415 
0290 
0(66 
004( 

0504 
0379 
0254 
0/30 

#005 

0469 
0344 
02/9 
0093 
9968 

0434 
.0309 
0/83 
0057 
9931 

0400 
0273 
0(47 
#02  ( 
9894 

0364 
0238 
till 

9984 
9857 

75'0329 
76-0202 
77-0075 
77  '9948 
78-9820 

1  (  -8890 
(2-0455 
(2-20(9 
(2-3583 
(2-5(48 

9(09 
0676 
2243 
38(0 
5377 

9327 
0897 
2467 
4037 
5607 

9545 
((18 
2691 
4264 
5837 

9764 
(339 
29(5 
449  ( 

6067 

9982 
(56( 
3(39 
4718 
6297 

#200 
(782 
3363 

4945 
6526 

04(8 
2003 
3587 
5(72 
6756 

0637 
2224 
38/( 
5399 
6986 

0855 
2445 
4035 
5626 
72(6 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

#028 
9904 
978/ 
9658 
9535 

999) 
9867 
9744 
9620 
9496 

9954 
9S30 
9706 
9582 
9458 

99(7 
9792 
9668 
9543 
94(9 

9880 
9755 
9630 
9505 
9380 

9842 
97/7 
9592 
9466 
934; 

9805 
9679 
9553 
9428 
9302 

9768 
9642 
95(5 
9389 
9263 

9730 
9604 
9477 
9350 
9223 

79-9693 
SO'9566 
8(  '9439 
82'93I( 
83-9(84 

(2'67(2 
(2'8276 
(2'984( 
(3'(405 
(3-2969 

6945 
85(2 
#079 
(646 
3214 

7(77 
8747 
03/8 
(888 
3458 

74/0 
8983 
0556 
2/29 
3702 

7643 
92(9 
0794 
2370 
3946 

7875 
9454 
1033 
26(( 
4(90 

8108 
9690 
(27( 
2853 
4434 

834  ( 
9925 
(5)0 
3094 
4679 

8573 
#(6( 
(748 
3335 
4923 

8806 
0396 
(986 
3577 
5(67 

81 

82 
83 
84 
85 

86 
87 
88 
89 
90 

94/2 
9289 
9/66 
9043 
89;9 

9373 
9249 
9(26 
9002 
8879 

9334 
92(0 
9086 
8962 
8837 

9294 
9(70 
9045 
892  ( 
8796 

9255 
9(30 
9005 
8880 
8755 

92;5 
9090 
8965 
8839 
87U 

9(76 
9050 
8924 
8798 
8672 

9(36 
90(0 
8884 
8757 
863  ( 

9097 
8970 
8843 
87(6 
8589 

84-9057 
85-8930 
86-8802 
87-8675 
88-8548 

(3-4534 
13-6098 
(3'7662 
(3  '9227 

)4'079/ 

4781 
6348 
79(5 
9482 
(050 

5028 
6598 
8(68 
9738 
(308 

5275 

6848 
842  / 
9994 
/567 

5522 
7098 
8674 
#249 
(825 

5769 
7348 
8926 
0505 
2084 

60(6 
7598 
9(79 
076( 
2342 

6263 
7847 
9432 
(0(6 
260  ( 

65(0 

8097 
9685 
1272 
2859 

6757 
8347 
9937 
(528 
3/)8 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

8796 
8673 
8550 
8427 
8304 

8755 
863  / 
8508 
8384 
826  ( 

87(3 
8589 
8465 
834  ( 
82(7 

8672 
8547 
8423 
8298 
8174 

8630 
8505 
8380 
8255 
8(30 

8588 
8463 
8338 
82/2 
8087 

8547 
842  ( 
8295 
8(69 
8043 

8505 
8378 
8252 
8(26 
7999 

8463 
8336 
8209 
8082 
7956 

89  '842  ( 
90-8293 
91-8166 
92-8039 
9379(2 

/  4  '2355 
/  4  "3920 
(4-5484 
(4'7048 
(4-86(3 

26(7 
4(84 
575( 
73/8 
8886 

2878 
4448 
60(8 
7589 
9(59 

3/40 
47/3 
6286 
7859 
943  ( 

340( 
4977 
6553 
8(29 
9704 

3662 
524  ( 
6820 
8399 
9977 

3924 
5505 
7087 
8669 
#250 

4(85 
5770 
7354 
8939 
0523 

4447 
6034 
762  ( 
9209 
0796 

4708 
6298 
7888 
9479 
(069 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

80 

8181 
8053 
7935 
7811 
7688 

8(37 
80(4 
7890 
7766 
7643 

8093 
7969 
7845 
772( 
7597 

8049 
7925 
7800 
7676 
755  ( 

8005 
788  ( 
7756 
763  ( 
7506 

796  / 
7836 
77/( 
7585 
7460 

79(7 
779  ( 

7666 
7540 
74/4 

7873 

7747 
7620 
7494 
7368 

7829 
7702 
7575 
7448 
7322 

94-7784 
957657 
96-7530 
97-7403 
98-7275 

(5'0(77 
(5'(74( 
(5'3306 
(5'4870 
(5'6435 

0453 
2020 
3587 
5/55 
6722 

0729 
2299 
3869 
5439 
7009 

(004 
2577 
4/50 
5723 
7296 

(280 
2856 
4432 
6008 
7584 

(556 
3(35 
47(3 
6292 
7S7( 

(832 
34(3 
4995 
6577 
8(58 

2(07 
3692 
5276 
686( 
8445 

2383 
397  ( 
5558 
7(45 
8733 

2659 

4249 
5839 
7430 
9020 

96 
97 
98 
99 
(00 

6Jy 

5!)'  |  58'  |  57'  |  56'  |  55'  |  54'  |  53'  |  52'  |   51' 

60' 

59'   58' 

57' 

5(5' 

55' 

54' 

53' 

52' 

51' 

SINE. 

COSINE. 

80' 

TRAVERSE  TABLES. 


9° 

; 

2 
3 
4 
5 

COSINE. 

SINE. 

9° 

~W 

ir 

12' 

13' 

14' 

15' 

16' 

17' 

18' 

1!)' 

10'   |  11' 

li;   13'   14'  !  l.V  |  16'  |  17  |  18  |  19' 

9872 
9745 
9617 
9489 
9361 

9872 
9744 
96/5 
9487 
9359 

987/ 
9743 
96/4 
9485 
9357 

987/ 
9742 
96/3 
9484 
9354 

9870 
974  ( 

96(1 
9482 

9352 

9870 
9740 
96/0 
9480 
9350 

9869 
9739 
9608 
9478 
9347 

9869 
9738 
9607 
9476 
9345 

9869 
9737 
9606 
9474 
9343 

'9868 
/  '9736 
2  '9604 
3'9472 
4-9340 

•(593 
•3(86 
•4779 
'6372 
7965 

(596 
3(92 
4788 
6384 
7980 

/599 
3/98 
4796 
6395 
7994 

1602 
3203 
4805 
6407 
8008 

/605 
3209 
48/4 
6418 
8023 

/607 
32/5 
4822 
6430 
8037 

(6/0 
322  / 
483  / 
644  ( 
805( 

/6/3 
3226 
4840 
6453 
8066 

(6/6 
3232 
4848 
6464 
8080 

/6/9 
3238 
4857 
6476 
8095 

/ 

4 
i 

6 
7 
8 
9 

10 

6 

7 
8 
9 
10 

9234 
9106 
8978 
8851 
8723 

923  / 
9/03 
8975 
8846 
87/8 

9228 
9/00 
897  / 
8842 
87/4 

9225 
9096 
8967 
8838 
8709 

9223 
9093 
8963 
8834 
8704 

9220 

9090 
8960 
8830 
8700 

92/7 

9086 
8956 
8825 
8695 

92/4 
9083 
8952 
882  / 

8690 

92H 
9080 
8948 
88/7 
8686 

5'9209 

6  9077 
7'8945 
8-88/3 
9-8681 

•9558 
I-II5I 
1-2745 
1-4338 
1-5931 

9576 
((72 
2768 
4363 
5959 

9593 
//92 
2790 
4389 
5988 

9610 
1212 
2813 
4415 
6017 

9627 
/232 
2836 

444  / 
6046 

9645 
(252 
2859 
4467 
6074 

9662 
(272 
2882 

4493 
6/03 

9679 
/292 
2905 
45/9 
6/32 

9696 
(3/2 
2928 

4544 
6/60 

97/3 
(332 
2951 
4570 
6/89 

II 
12 
13 
14 
IS 

8595 
8467 
8340 
82/2 
8084 

8590 
8462 
8334 
8206 
8077 

8585 
8456 
8328 
8/99 
8070 

8580 
8451 
8322 
8/93 
8063 

8575 
8445 
83/6 
8/86 
8056 

8570 
8440 
83/0 
8/79 
8049 

8564 
8434 
8303 
8/73 

8042 

8559 
8428 
8297 
8/66 
8035 

8554 
8423 
829  / 
8/60 
8028 

/  0-8549 
H'8417 
(2-8285 
(3-8(53 
14-8021 

1  7524 
1-91  17 
2-0710 
2'2303 
2-3896 

7555 
9(51 
0747 
2343 
3939 

7587 
9/86 
0785 
2383 
3982 

7619 
9220 
0822 
2424 
4025 

7650 
9255 
0859 
2464 
4068 

7682 
9289 
0897 
2504 
4111 

77/3 
9324 
0934 
2544 
4/54 

7745 
9358 
097  ( 
2584 
4/98 

7776 
9392 
/008 
2625 
424  / 

7S08 
9427 
/046 
2665 

4284 

II 
12 
13 
14 
IS 

16 
17 
18 
19 

20 

7957 
7829 
770  / 
7574 

7446 

7949 
782/ 
7693 
7565 
7437 

7942 
78/3 
7685 
7556 

7427 

7934 

7805 
7676 
7547 
74/8 

7927 
7797 
7668 
7538 
7409 

79/9 
7789 
7659 
7529 
7399 

79/2 
778  / 
765  / 
7520 
7390 

7904 
7773 
7642 
75/2 
738  / 

7897 
7765 
7634 
7503 
737/ 

157889 
16-7757 
17-7626 
IS'7494 
197362 

2-5489 
27082 
2-8675 
3-0268 
3'/86/ 

5535 
7/3/ 
8727 
0323 
/9/9 

558  / 
7/80 
8779 
0377 
(976 

5627 
7229 
8830 
0432 

2034 

5673 
7277 
8882 
0487 
209  / 

5719 
7326 
8934 
0541 
2/49 

5765 
7375 
8985 
0596 
2206 

581  / 
7424 
9037 
0650 
2263 

5857 
7473 
9089 
0705 
232  / 

5903 
752  / 
9/40 
0759 
2378 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

73/8 
7/90 
7063 
6935 
6807 

7308 
7/80 
7052 
6924 
6796 

7299 
7/70 
704( 
69/3 
6784 

7289 
7/60 
703  / 
6902 
6772 

7279 
7/49 
7020 
6890 
676  / 

7269 
7/39 
7009 
6879 
6749 

7259 
7/29 
6998 
6868 
6737 

7250 
7//9 
6988 
6857 
6726 

7240 
7/08 
6977 
6845 
67/4 

207230 
21  7098 
22-6966 
23-6834 
24-6702 

3-3454 
3-5048 
3'664/ 
3-8234 
3'9827 

35/5 
Sill 

6707 
8303 

9S99 

3575 
5/74 
6773 
837  / 
9970 

3635 
5237 
6839 
8440 
#042 

3696 
5300 
6905 
8509 
0//4 

3756 
5363 
697  / 
8578 
0186 

38/6 
5427 
7037 
8647 
0257 

3877 
5490 
7(03 
87/6 
0329 

3937 
5553 
7/69 
8785 
040/ 

3997 
56(6 
7235 
8854 
0473 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

6680 
6552 
6424 
6296 
6/69 

6668 
6539 
64// 
6283 
6/55 

6655 
6527 
6398 
6270 

6/41 

6643 
65/4 
6385 
6256 
6/27 

6631 
6502 
6372 
6242 
6//3 

66/9 
6489 
6359 
6229 
6099 

6607 
6476 
6346 
62/5 
6085 

6595 
6464 
6333 
6202 
607/ 

6582 
645  / 
6320 
6/88 
6057 

25-6570 
26'6438 
27-6306 
28-6/75 

29  6043 

4-/420 
4-30/3 
4-4606 
4-6/99 
4-7792 

(494 
3090 
4686 
6282 

7878 

/569 
3/68 
4767 
6366 
7964 

(644 

3245 
4847 
6449 
8050 

/7/8 
3323 
4928 
6532 
8/37 

(793 

340  f 
5008 
66/5 
8223 

/S68 
3478 
5088 
6699 
8309 

1942 
3556 
5(69 
6782 
8395 

20/7 
3633 
5249 
6865 

84S/ 

2092 
37(/ 
5329 
6948 
8567 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

6041 
59/3 
5786 
5658 
5530 

6027 
5898 
5770 
5642 
55/4 

60/2 
5884 
5755 
5626 
5498 

5998 
5869 
5740 
56/0 
548  / 

5983 
5854 
5724 
5595 
5465 

5969 
5839 
5709 
5579 
5449 

5954 
5824 
5693 
5563 
5432 

5940 
5809 
5678 
5547 
54/6 

5925 
5794 
5662 
553  / 
5399 

30-5911 
31-5779 
-32-5647 
33-55/5 
34-5383 

4'9385 
5  0978 
5'257( 
5-4/64 
5-5757 

9474 
/070 
2666 
4262 
5858 

9563 
//62 
276  / 
4360 
5958 

9652 
(254 
2856 
4457 
6059 

9741 
1346 

2950 
4555 
6/59 

9830 
/438 
3045 
4652 
6260 

99/9 
/530 
3/40 
4750 
6360 

#008 
(62( 
3235 
4848 
646  ( 

0097 
(7/3 
3329 
4945 
656  / 

0/86 
(805 
3424 
5043 
6662 

91 

32 
33 
34 
35 

36 
37 
38 
39 
40 

5402 
5275 
5/47 
50/9 
4892 

5386 
5258 
5/29 
500  / 

4873 

5369 
5240 
5//2 

4983 
4855 

5352 
5223 
5094 
4965 
4836 

5336 
5206 
5076 
4947 
48/7 

53/9 
5/89 
5059 
4929 
4799 

5302 
5/7( 
504  ( 
49(0 
4780 

5285 
5/54 
5023 
4892 
476  / 

5268 
5/37 
5005 
4874 
4742 

35-5251 
36'5//9 
37-4987 
3  8  '4855 
39-4723 

5-7350 
5-8944 
6'0537 
6'2/30 
6-3723 

7454 
9050 
0646 
2242 
3838 

7557 
9/56 
0755 
2354 
3952 

766( 
9262 
0864 
2466 
4067 

7764 
9369 
0973 
2578 
4/82 

7867 
9475 
(082 
2690 
4297 

797/ 
958  / 
1191 
2802 
44/2 

8074 
9687 
(300 
29/4 
4527 

8(77 
9793 
(409 
3025 
4642 

828  / 
9900 
(5/9 
3/37 

4756 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

4764 
4636 
4509 
438/ 
4253 

4745 
46/7 
4489 
4360 
4232 

4726 
4597 
4469 
4340 
42(( 

4707  4688 
4578  4558 
4449  4429 
43/9  4299 
4/90  4(69 

4669 
4538 
4408 
4278 
4/48 

4649 
45/9 
4388 
4258 
4/27 

4630 
4499 
4368 
4237 
4(06 

46// 
4479 
4348 
42/7 
4085 

40-4592 
4C4460 
42'4328 
43-4/96 
44-4064 

6-53/6 
6'6909 
6-8502 
7-0095 
7'/688 

5434 
7029 
8625 
022  / 
(8/7 

555  / 

7/50 
8749 
0348 
(947 

5669 
727  ( 
8872 
0474 
2076 

5787 
739  / 
8996 
0600 
2205 

5904 
75/2 
9//9 
0727 
2334 

6022 
7632 
9243 
0853 
2463 

6140 
7753 
9366 
0979 
2593 

6258 
7874 
9490 
((06 
2722 

6375 
7994 
96(3 
(232 
285  ( 

41 

42 
43 
44 
45 

46 
47 
48 
49 
50 

4/25 
3998 
3870 
3742 
36/5 

4/04 
3976 
3848 
3720 
359) 

4083 
3954 
3825 
3697 
3568 

406  ( 
3932 
3803 
3674 
3545 

4040 
39/0 
378  / 
365  / 
3522 

40/8 
3888 
3758 
3628 

3498 

3997 
3866 
3736 
3605 

3475 

3975 
3844 
37/3 
3582 
345  / 

3954 
3822 
369  / 
3559 
3428 

45-3932 
46-3800 
47-3668 
48'3536 
49  '3404 

7'328/ 
7-4874 
7  '6467 
7.8060 
7-9653 

34/3 

5009 
6605 
820  ( 
9797 

3545 
5/44 
6743 
8342 
994  / 

3677 
5279 
688( 
8482 
#084 

38/0 
54/4 
70/9 
8623 

0228 

3942 
5549 
7/56 
8764 
037/ 

4074 
5684 
7294 
8905 
05/5 

4206 
58/9 
7432 
9045 
0658 

4338 
5954 
7570 
9(86 

0802 

4470 
6089 
7708 
9327 

0945 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

3487 
3359 
323* 
3/04 
2976 

3463 
3335 
3207 
3079 
2950 

3440 
33(( 
3(82 
3054 
2925 

34(6 
3287 
3/58 
3028 
2899 

3392 
3262 
3/33 
3003 
2874 

3368 
3238 
3/08 
2978 
2848 

3344 
32/4 
3083 
2953 
2822 

3320 
3/89 
3058 
2927 
2796 

3296 
3/65 
3034 
2902 
277( 

50-3272 
51-3141 
52-3009 
53-2877 
54-2745 

8"/247 
S'2840 
S'4433 
8  '6026 
S'76/9 

/393 
2989 
4585 
6/8/ 
7777 

/539 
3/38 
4737 
6336 
7935 

(686 
3288 
4889 
649  ( 
8093 

(832 
3437 
504  / 
6646 
825  ( 

(979 
3586 
5/94 
680  f 
8408 

2/25 
3735 
5346 
6956 
8566 

2272 
3885 
5498 
7111 
8724 

24/8 
4034 
5650 
7266 
8882 

2564 
4(83 
5802 
742  ( 
9040 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

2848 
272  / 
2593 
2465 
2337 

2822 
2694 
2566 
2438 
23/0 

2796 
2668 
2539 
24/0 
2282 

2770 
264  / 
25/2 
2383 
2254 

2744 
26/5 
2485 
2355 
2226 

27/8 
2588 
2458 
2328 
2/98 

2692 
256  / 
243  / 
2300 
2/70 

2666 
2535 

2404 
2273 
2/42 

2639 
2508 
2376 
2245 
2//3 

55-26/3 

56'248/ 
57-2349 
58-22/7 
59-2085 

8'92/2 
9  '0805 
9  '2398 
9'399/ 
9'5584 

9373 
0969 
2565 
4/60 
5756 

9533 
//32 
273  / 

4330 
5929 

9694 
/296 
2898 
4499 
6/0/ 

9855 
(460 
3064 
4669 
6273 

#0/6 
/623 
323  / 
4838 
6446 

0/77 
/787 
3397 
5008 
66/8 

0337 
(95( 
3564 
5/77 
6790 

0498 
2(/4 
3730 
5346 
6962 

0659 
2278 
3897 
55(6 
7/35 

56 
57 
58 
59 

60 

61 
62 
63 
64 
65 

22/0 
2082 
(954 
/827 
/699 

2/8/ 
2053 
(925 
/797 
(669 

2/53 
2025 
(896 
(767 
/639 

2/25 
1996 
1867 
1737 
1608 

2096 
/967 
(837 
(70S 
(578 

2068 
/938 
1808 
(678 
(548 

2039 
(909 
(778 
/648 
(5/7 

20/1 
/880 
(749 
16/8 
/487 

(982 
/85/ 
(7/9 
(588 
(456 

60-1953 
61-1821 
62'I689 
63-1558 
64-1426 

97/77 
9-8770 
(0-0363 
/0-/956 
/  0-3549 

7352 
8948 
0544 
2/40 
3736 

7528 
9/26 
0725 
2324 
3923 

7703 
9304 
0906 
2508 
4/09 

7878 
9482 
(087 
2692 
4296 

8053 
9660 
(268 
2875 
4483 

8228 
9838 
/449 
3059 
4669 

8403 
#0/6 
/630 
3243 
4856 

8578 
0/94 
(8/0 
3426 
5042 

8753 
0372 
/99/ 
36/0 
5229 

61 
62 
63 
64 
65 

66 

67 
68 
69 

70 

/57( 
1443 
1316 
1188 
1060 

1541 
1412 
1284 
1156 
1028 

(5(0 
(38/ 
/253 
1/24 
0995 

1479 
1350 
1221 
1092 

0963 

/44S 
/3/9 
//89 
1060 

0930 

/4/8 
/288 

//58 
/028 
0897 

(387 
(256 
//26 
0995 
0865 

(356 
/225 

(094 
0963 
0832 

/325 
(/93 
(062 
0930 
0799 

65-1294 
66-1162 
67-1030 
68-0898 
69-0766 

/Q'5/43 
/  D'6736 
/Q'8329 
(09922 
//•/5/5 

5332 
6928 
8524 
#/20 
/7/6 

5522 
7/20 
87/9 
03/8 
(9/7 

57/( 
73/3 
89/4 
05/6 
2//8 

590( 
7505 
9//0 
07/4 
23/9 

6090 
7698 
9305 
09/2 
2520 

6280 
7890 
9500 
1110 
2721 

6469 
8082 
9695 
/309 
2922 

6659 
8275 
989  / 
/507 
3/23 

6848 
8467 
#086 
/705 
3324 

66 
67 

68 
69 

70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

0933 
0805 
0677 
0550 
0422 

0900 
0772 
0643 
0515 
0387 

0867 
0738 
0609 
048  / 
0352 

0834 
0705 
0575 
0446 
03(7 

080/ 
067) 
054  / 
04/2 
0282 

0767 
0637 
0507 
0377 
0247 

0734 
0604 
0473 
0343 
02/2 

070  / 
0570 
0439 
0308 
0/77 

0668 
0536 
0405 
0273 
0(42 

70-0634 
7  /  '0502 
72-0370 
73  '0238 
74  '0/07 

//'3/08 
//•470/ 
/  /  '6294 
/  /  '7887 
/  /  '9480 

33/2 
4908 
6504 
8/00 
9696 

35/6 
5//4 
67/3 
83/2 
99// 

37/9 
532  / 
6923 
8525 
#126 

3923 
5528 
7/33 
8737 
0342 

4/27 
5735 
7342 
8950 
0557 

4331 
5941 
7552 
9/62 
0772 

4535 
6/48 
776  / 
9374 
0988 

4739 
6355 
797/ 
9587 
(203 

4943 
656  / 
8/80 
9799 
(4(8 

71 
72 
73 
74 
75 

0294 
0166 
0039 
9911 

9783 

0259 
0/3/ 
#003 
9874 
9746 

0224 
0095 
9966 
9838 
9709 

0(88 
0059 
9930 
980  1 

9672 

0/53 
#023 
9894 
9764 
9634 

0//7 
9987 
9857 
9727 
9597 

0082 
995  / 
982/ 
9690 
9560 

0046 
99/5 
9784 
9653 
9522 

#0(0 
9879 
9747 
96(6 

9485 

74-9975 
75-9843 
76-9711 
77-9579 

78-9447 

/2V073 
/2'2666 
(2-4259 
(2-5852 
/  2  '7446 

/29/ 
2887 
4483 
6079 
7675 

/5/0 
3/09 
4707 
6306 
7905 

(728 
3330 
493  / 
6533 
8/35 

1946 

3551 
5155 
6760 
8364 

2/64 
3772 
5379 
6987 
8594 

2383 
3993 
5603 
72/3 
8824 

260  / 
42/4 
5827 
7440 
9053 

28/9 

4435 
605  / 
7667 
9283 

3037 
4656 
6275 
7894 
95/3 

76 

77 
78 
79 
80 

8/ 
82 
83 
84 
85 

9656 
9528 
9400 
9272 
9/45 

96/8 
9490 
9362 
9233 
9/05 

9580 
9452 
9323 
9/94 
9066 

9543 
94(4 
9284 
9(55 
9026 

9505 
9375 
9246 
9//6 
8987 

9467 
9337 
9207 
9077 
8947 

9429 
9299 
9/68 
9038 
8907 

939  / 
9260 
9/29 
8998 
8867 

9353 
9222 
9090 
8959 
8827 

79-93/5 
80  '9  (83 
81-9051 
82-8919 
83-8787 

/2'9039 
(3-0632 
/  3  '2225 
(3'38(8 
(3-54(1 

927  / 
0867 
2463 
4059 
5655 

9504 
1103 
2701 
4300 
5899 

9736 
/33S 
2940 
454  / 
6/43 

9969 
7574 
3/78 
4783 
6387 

#202 
/809 
3416 
5024 
6637 

0434 
2044 
3655 
5265 
6875 

0667 
2280 
3893 
5506 
7//9 

0899 
25/5 
4/3/ 
5747 
7363 

//32 
275( 
4369 
5988 

7607 

81 
82 
83 
84 
85 
~86 
87 
88 
89 
90 

86 

87 
88 
89 
90 

90/7 
8889 
8762 
8634 

8506 

8977 
8849 
872( 
8593 

8464 

8937 
8809 
8680 
855  / 
8423 

8897 
8768 
8639 
85/0 
838  ( 

8857 
8727 
8598 
8468 
8339 

88/7 
8687 
8557 
8427 
8297 

8777 

8646 
85/6 
8385 
8255 

8736 
8605 
8474 
8343 
82/2 

8696 
8564 
8433 
8302 
8/70 

84-8655 
85-8524 
86-8392 
87  '8260 
88-8(28 

(3-7004 
(3-8597 
/4'0(90 
)4'(783 
(4-3376 

725  / 
8847 
0443 
2039 
3635 

7498 
9097 
0695 
2294 

3893 

7745 
9346 
0948 
2550 
4/5( 

7992 
9596 
1201 
2805 
44/0 

8239 

9846 
(453 
306/ 
4668 

8486 
#096 
/706 
33/6 

4927 

8732 
0346 
/959 
3572 
5/85 

8979 
0595 
22// 
3827 

5443 

9226 
0845 
2464 
4083 
5702 

91 

93 

93 
94 
95 
96 
97 
98 
99 
(00 

8378 
825  / 
8/23 
7995 
7868 
7740 
76/2 
7485 
7357 
7229 

8336 
8208 
8080 
7952 
7824 

8294 
8/65 
S037 
7908 
7779 

8252 
8(23 
7993 
7864 

7735 

8209 
8080 
7950 
782  / 
769/ 

8/67 
8037 
7907 
7777 

7647 

8/24 
7994 
7863 
7733 

7602 

808  / 
7950 
7820 
7689 
7558 

8039 
7907 
7776 
7644 
75(3 

89-7996 
907864 
917732 
927600 
937468 

U'4969 
(4'6562 
(4'8/55 
/4-974S 
15-1342 

523  / 
6826 
8422 
#0/8 
16/4 

5492 
709  / 
8690 
0288 
(887 

5753 
7355 
8957 
0558 
2/60 

60/5 
76/9 
9224 
0828 
2433 

6276 
7883 
949  / 
/098 
2705 

6537 
8/47 
9758 
/36S 
2978 

6798 
84// 
#025 
/638 
325  / 

7059 
8675 
0292 
/908 
3524 

732  / 
8940 
0559 
2/77 
3796 

91 
92 
93 
94 
95 

7695 
7567 
7439 
73// 
7/83 

765  / 
7522 
7394 
7265 
7/36 

7606 
7477 
7348 
72(9 
7090 

7561 
7432 
7302 
7/73 
7043 

75/7 

7387 
7256 
7/26 
6996 

7472 
734  / 
72// 
7080 

6'JSU 

7427 
7296 
7/65 
7034 
6903 

738  ( 
7250 
7(/9 
6987 
6856 

947336 
957204 
967073 
97-6941 

9(T6N09 

1  5  '2935 
/5'4528 
(5'6(2( 
(5-77(4 
(5-9307 

32/0 
4806 
6402 
7998 
9594 

3486 
5085 
6684 
8282 
9881 

3762 
5363 
6965 
8567 
#(68 

4037 
5642 
7246 
885  ( 

0456 

4313 
5920 
7528 
9/35 
0743 

4589 
6/99 
7809 
94/9 
/030 

4864 
6477 
8090 

9704 
/3/7 

5/40 
6756 
8372 
9988 

/604 

54(5 
7034 
8653 
#272 
/89/ 

96 
97 
98 
99 
100 

80° 

- 

49' 

48' 

47' 

46' 

45' 

44' 

43' 

I? 

41' 

oo'  4'.)'  i*  i, 

-ic,'  4.")'  44'  4:;' 

42' 

41' 

SINE. 

COSINE.           80° 

TRAVERSE  TABLES. 


9°            COSINE. 

SINE. 

9° 
1 

2 
3 

4 

5 

/ 

2 
3 

4 
5 
6 
7 
8 
9 
/O 

•20'  |  21' 

5? 

•23' 

24'  |  25' 

26'  |  27' 

28'    29' 

20' 

BT 

22' 

23' 

24 

25' 

26' 

2V 

28 

2!)' 

$868 
9735 
9603 
9470 
9338 

9867 
9734 
960/ 
9469 
9336 
9203 
9070 
8937 
8804 
S67/ 

9867  | 
9733 
9600 
9467 
9333 

9866 
9732 
9599 
9465 
933  / 

9866 
973  / 
9597 
9463 
9329 

9865 
9730 
9596 
946  / 
9326 

9865 
9730 
9594 
9459 
9324 

9864 
9729 
9593 
9457 
932  / 

9864 
9728 
959  / 
9455 
93/9 

•9863 
/  '9727 
2-9590 
3-9453 
4-93/7 

'(622 
•3244 
'4865 
'6487 
•8/09 

/625 
3249 
4874 
6499 
8/23 

/628 
3255 
4883 
65/0 
8/38 

(630 
326) 
489  / 
6522 
8/52 

(633 
3267 
4900 
6533 
8/66 

/636 
3272 
4908 
6545 
8/87 

(639 
3278 
49/7 
6556 
8/95 

(642 
3284 
4926 
6567 
8209 

(645 
3289 
4934 
6579 
8224 

3295 
4943 
6590 
8238 

9206 
9073 
8941 
8809 
8676 

9200 
9067 
8933 
8800 
8667 

9/97 
9063 
8930 
8796 
8662 

9/94 
9060 
8926 
879  / 
8657 

9/9/ 
9057 
8922 

S7S7 
8652 

9/89 
9053 
89/8 
8783 
8648 

9/86 
9050 
89/4 
8779 
8643 

9/83 
9047 
89// 
8774 
8638 

5-9/80 
6'9043 
7'8907 
8-8770 
9-8633 

'973  / 
C7352 
1  '2974 
1  -4596 
C62/8 

9748 
(373 
2997 
4622 
6247 

9765 
/393 
3020 
4648 
6275 

9782 
(4/3 
3043 
4674 
6304 

9800 
/433 
3066 
4699 
6333 

98/7 
(453 
3089 
4725 
636) 

9834 
7473 
3772 
475  / 
6390 

985  / 
(493 
3/35 
4777 
64/9 

9868 
/5/3 
3/58 

4803 
6447 

9886 
(533 
3I8/ 
4828 
6476 

6 

7 
8 
9 
10 

// 
12 
13 
/4 
/5 

8544 
84/1 
8279 
8/47 
80/4 

8539 
8406 
8273 
8/40 
8007 

8533 
8400 
8267 
8/33 
8000 

8528 
8394 
8261 
8/27 
7993 

8523 
8389 
8254 
8/20 
7986 

8518 
8383 
8248 
S//3 
7979 

85/2 
8377 
8242 
8/07 
7972 

8507 
8372 
8236 
8/00 
7964 

8502 
8366 
8230 
8093 
7957 

10-8497 
1  1  '8360 
72-8223 
73-8087 
747950 

/  '7840 
C946/ 
2'/083 
2'2705 
2-4327 

7871 
9496 
//20 
2745 

4370 

7903 
9530 
//58 
2785 
44/3 
11040 
7668 
9295 
0923 
2550 

7934 
9565 
//95 
2825 
4456 

7966 
9599 
/232 
2866 
4499 

7997 
9634 
7270 
2906 
4542 

8029 
9668 
/307 
2946 
4585 

806  / 
9702 
(344 
2986 
4628 

8092 
9737 
(382 
3026 
4677 

8/24 
977  / 
(4/9 
3066 
47/4 

II 
12 
13 
14 
IS 

(6 
17 
18 
19 
20 

7882 
7749 
76/7 
7485 
7352 

7874 
774/ 
7609 
7476 
7343 

7867 
7733 
7600 
7467 
7333 

7859 
7725 
7592 
7458 
7324 

7852 
77/7 
7583 
7449 
73/4 

7844 
7709 
7574 
7440 
7305 

7836 
770/ 
7566 
743  / 
7295 

7829 
7693 
7557 
7422 

7286 

7827 
7685 
7549 
74/2 
7276 

757873 

(6-7677 
17-7540 
/  8  7403 
(97267 

2-5948 
2-7570 
2-9/92 
3-08/4 
3'2436 

5994 
76/9 
9244 
0868 
2493 

6086 
77/7 
9347 
0977 
2608 

6/32 
7765 
9399 
(032 
2665 

6/78 
78/4 
9450 
/086 
2723 

6224 
7863 
9502 
1141 
2780 

6270 
79/2 
9554 
7/95 
2837 

6316 
796  / 
9605 
/250 

2895 

6362 
8009 
9657 
(305 
2952 

16 
17 
18 
19 
20 

2/ 
22 
23 
24 
25 

7220 
7088 
6955 
6823 
6690 

72/0 
7077 
6944 
68// 
6679 

7200 
7067 
6933 
6800 
6667 

7/90 
7056 
6923 
6789 
6655 

7/80 
7046 
69/2 
6777 
6643 

7/70 
7035 
690  / 
6766 
6631 

7/60 
7025 
6890 
6754 
66/9 

7/50 
70/4 
6879 
6743 
6607 

7/40 
7004 
6868 
6732 
6595 

20-7(30 
21  "6993 
22-6857 
23-6720 
24-6583 

3  '4057 
3-5679 
3730/ 
3-8923 
4-0544 

4//S 
5742 
7367 
8992 
0676 

4/78 
5805 
7433 
9060 
0688 

4238 
5869 
7499 
9/29 
0760 

4298 
5932 
7565 
9/98 
0832 

4359 
5995 
7631 
9267 
0903 

44/9 
6058 
7697 
9336 
0975 

4479 
6/27 
7763 
9405 
(047 

4539 
6784 
7829 
9474 
77/8 

4600 
6247 
7895 
9543 
7/90 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

6558 
6426 
6293 
6161 

6028 

6546 
64/3 
6280 

6/47 
60/4 

6533 
6400 
6267 
6/33 

6000 

6521 
6387 
6253 
6/20 
5986 

6509 
6374 
6240 
6/06 
5972 

6496 
6362 
6227 

6092 
5957 

6484 
6349 
62(4 
6078 
5943 

6472 
6336 
6200 
6064 
5929 

6459 
6323 
6/87 
605  / 
59/4 

25-6447 
26'63/C 
27'6I73 
28-6037 
29-5900 

4-2/66 
4-3788 
4'54(0 
4'7032 
4-8653 

2241 
3866 
5490 
7/75 
8740 

23/6 
3943 
557  / 
7/98 
8826 

2390 
402  / 
5657 
7287 
89/2 

2465 
4098 
5737 
7365 
8998 

2539 
4/75 
58/2 
7448 
9084 

26/4 
4253 
5892 
753  / 
9/70 

2689 
4330 
5972 
7674 
9256 

2763 
4408 
6053 

7697 
9342 

2838 
4485 
6/33 
778/ 
9428 

31 
32 
33 
34 
35 

5896 
5764 
563  / 
5499 
5367 

5881 
5749 
56/6 
5483 
5350 

5867 
5733 
5600 
5467 
5333 

5852 
57/8 
5584 
545  / 
53/7 

5837 
5703 
5569 
5435 
5300 

5823 
5688 
5553 
54/8 
5284 

5808 
5673 
5537 
5402 
5267 

5793 
5657 
5522 
5386 
5250 

5778 
5642 
5506 
5370 
5234 

30-5763 
3  /  '5627 
32-5490 
33-5353 
34-52/7 

5-0275 
5  '(897 
5-35(9 
5-5(40 
5'6762 

0364 
/989 
36/3 
5238 
6863 

0453 
208  / 
3708 
5336 
6963 

0542 
2/72 
3803 
5433 
7064 

063  / 
2264 
3898 
5537 
7/64 

0720 
2356 
3992 
5628 
7265 

0809 
2448 
4087 
5726 
7365 

0898 
2540 
4/82 
5824 
7465 

0987 
2632 
4276 
592  / 
7566 

(076 
2723 
4377 
60/9 
7666 

37 
32 
33 

34 
35 

36 
37 
38 
39 

40 

5234 
5/02 
4969 
4837 
4705 

52/7 
5084 
495  / 
48/9 
4686 

5200 
5067 
4933 
4800 
4667 

5/83 

5049 
49/5 
4782 
4648 

5/66 

5032 
4897 
4763 
4629 

5/49 
50/4 
4879 
4745 
46/0 

5/32 
4996 
4S6/ 
4726 
459  / 

5//5 
4979 
4843 
4707 
4572 

5097 
496  / 
4825 
4689 
4553 

35  '5080 
36-4943 
37'4807 
38'4670 
39  '4533 

5-8384 
6-0006 
6"(628 
6-3249 
6-4S7/ 

8487 
0//2 
/737 
336  / 

4986 

859  / 
02/8 
7846 
3473 
5/0/ 

8694 
0324 
/955 
3585 
52(6 

8797 
043/ 
2064 
3697 
5330 

890  / 
0537 
2/73 
3809 

5445 

9004 
0643 
2282 
392  / 
5560 

9/07 
0749 
2397 
4033 
5675 

92/7 
0855 
2500 
4745 
5790 

93/4 
0967 
2609 
4257 
5904 

36 
37 
38 
39 
40 

4/ 

42 
43 
44 
45 

4572 
4440 
4307 
4/75 
4043 

4553 
4420 
4287 
4/54 
402  / 

4533 
4400 
4267 
4/33 
4000 

45/4 
4380 
4246 
4//3 
3979 

4495 
4360 
4226 
4092 
3957 

4475 
4340 
4206 
407/ 
3936 

4456 
4320 
4/85 
4050 
39/5 

4436 
4300 
4/65 
4029 
3893 

44/6 
4280 
4/44 
4008 
3872 

40-4397 
4  /  '4260 
42-4/23 
43-3987 
44-3850 

6  '6493 
6-S//5 
6  '9736 
7'/358 
7'2980 

66(1 
8235 
9860 
(485 
3/09 

6728 
8356 
9983 

1611 
3238 

6846 
8476 
#(07 
7737 
3368 

6964 
8597 
0230 
7863 
3497 

708/ 
87/7 
0354 
/990 
3626 

7/99 
8838 
0477 
2116 
3755 

73/7 
8958 
0600 
2242 
3884 

7434 
9079 
0724 
2368 
40/3 

7552 
9799 
0847 
2495 
4/42 

41 
42 

43 
44 
45 

46 
47 
48 
49 
50 

39/0 
3778 
3646 
35/3 
338  / 

3889 
3756 
3623 
3490 
3357 

3867 
3733 
3600 
3467 
3334 

3845 
37/7 
3577 
3444 
33/0 

3823 
3689 
3555 
3420 
3286 

380  / 
3667 
3532 
3397 
3262 

3779 
3644 
3509 
3374 
3239 

3757 
3622 
3486 
3350 
32/5 

3735 
3599 
3463 
3327 
3/9/ 

45-37/3 
46-3577 
47  '3440 
48-3303 
49-3/67 

7'4602 
7  '6224 
7-7845 
7  '9467 
8-/089 

4734 
6359 
7983 
9608 
"/233 

4866 
6493 
8/27 
9748 
(376 

4998 
6628 
8259 
9889 
(520 

5730 
6763 
8396 
#030 
/663 

5262 
6898 
8534 
0/70 
/806 

5394 
7033 
8672 
0377 
/950 

5526 
7/68 
88/0 
0452 
2093 

5658 
•7303 
8947 
0592 
2237 

5790 
7438 
9085 
0733 
2380 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

3248 
3//6 
2984 
285  / 
27/9 

3224 
309  / 
2959 
2826 
2693 

3200 
3067 
2934 
2800 
2667 

3/76 
3042 
2908 
2775 
264  / 

3/52 
30/8 
2883 
2749 
26/5 

3/28 
2993 
2858 
2723 
2589 

3/03 
2968 
2833 
2698 
2562 

3079 
2943 
2808 
2672 
2536 

3055 
29/8 
2782 
2646 
25/0 

50-3030 
5  1-2893 
52-2757 
53-2620 
54-2483 

8'27// 
8-4333 
8-5954 
S'7576 
8-9798 

2857 
4482 
6/06 
773  / 
9356 

3004 
463  / 
6259 
7886 
95/4 

3/50 
4780 
64/7 
804  / 
967  / 

3296 
4930 
6563 
8/96 
9829 

3443 
5079 
67/5 
8357 
9987 

3589 
5228 
6867 
8506 
#/45 

3735 
5377 
7079 
8667 
0303 

3882 
5526 
7777 
8876 
0467 

4028 
5676 
7323 
8977 
0678 

57 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 

60 

2586 
2454 
2322 
2/89 
2057 

2560 
2427 
2294 
2/6/ 
2029 

2534 
2400 
2267 
2/34 
2000 

2507 
2373 
2239 
2/06 
/972 

24SO 
2346 
22/2 
2078 
/943 

2454 
23/9 
2/84 
2050 
(9/5 

2427 
2292 
2/57 
202  / 
/S86 

2400 
2265 
2/29 
(993 
/85S 

2374 
2237 
2/0; 
/965 
(829 

55-2347 
56'22/D 
57-2073 
58-1937 
59-1800 

9-0820 
9-244) 
9  -4063 
9-5685 
97307 

0980 
2605 
4230 
5854 
7479 

IIA1 
2769 
4396 
6024 
7657 

7302 
2932 
4563 
6/93 
7823 

7463 
3096 
4729 
6362 
7996 

7623 
3259 
4895 
6532 
8768 

/784 
3423 
5062 
670  / 
8340 

7945 
3586 
5228 
6870 
85/2 

2/05 
3750 
5395 
7040 
8684 

2266 
39/4 
5567 
7209 

8856 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

/925 
(792 
/660 
(527 
(395 

/S96 
/763 
/630 
/497 
(364 

/867 
/734 
(600 
/467 
/334 

/83S 
(704 
(570 
(437 
/303 

(809 
/675 
/540 
/406 
/272 

(780 
(645 
/5/0 
(376 
/24/ 

/75/ 
16/6 
1481 
/345 
1210 

/722 
7586 
/450 
(3/5 
H79 

/693 
/557 
/420 
/284 
//48 

60'I663 
6C7527 
62-1390 
63-1254 
64-1117 

9'8929 
(0-0550 
/0'2/72 
/  D'3794 
/0'5476 

9/04 
0728 
2353 
3978 
5602 

9279 
0906 
2534 
4/6/ 
5789 
'7416 
9044 
0671 
2299 
3926 

9454 
(084 
27/5 
4345 
5975 

9629 
7262 
2895 
4529 
6/62 

9804 
7440 
3076 
4772 
6348 

9979 
7678 
3257 
4896 
6535 
8/74 
98/3 
7452 
3097 
4730 

#/54 
/796 
3438 
5080 
6727 

0329 
7974 
3678 
5263 
6908 

0504 
2/52 
3799 
5447 
7094 
8742 
0390 
2037 
3685 
5332 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

/263 
//30 

0998 
0865 
0733 

(23/ 
(099 
0966 
0833 
0700 

/200 
/067 
0934 
0800 
0667 

//69 
(035 
090  / 
0768 
0634 

1138 

1003 
0869 
0735 
0601 

//06 
097/ 
0837 
0702 
0567 

1075 

0940 
0804 
0669 
0534 

(043 
0908 
0772 
0636 
050  / 

(0/2 
0876 
0739 
0603 
0467 

65-0980 
66-0844 
67-0707 
68'0570 
69-0434 

707037 
/  0-8659 
/C0287 
/C7903 

1  1  "3525 

7227 
8852 
0476 
2/0/ 
3726 

7606 
9236 
0867 
2497 
4/27 

7795 
9428 
/062 
2695 

4328 

7985 
9627 
7257 
2893 
4529 

8363 
#005 
7647 
3289 
4931 

8553 
0797 
7842 
3487 
5732 

71 

72 
73 
74 
75 

060/ 
0468 
0336 
0204 
007/ 

0567 
0434 
030/ 
0/69 
0036 

0534 
0400 
0267 
0/34 
#000 

0500 
0366 
0232 
0099 
9965 

0466 
0332 
0/98 
0063 
9929 

0432 
0298 
0/63 
#028 
9893 

0399 
0263 
0/28 
9993 
9858 

0365 
0229 
0093 
9958 
9822 

033  / 
0795 
0058 
9922 
9786 

70-0297 
7TOI60 
72-0024 
72-9887 
73-9750 

IC5I46 
(C6768 
/  1  '8390 
(2-00/2 
(2'/633 

5350 

6975 
8599 
0224 
(849 

5554 
7/87 
8809 
0436 
2064 

5758 
7388 
90/8 
0649 
2279 

596  / 
7595 
9228 
086  f 

2495 

6/65 
780  ( 
9437 
(074 
27/0 

6369 
8008 
9647 
7286 
2925 

6573 
S274 
9856 
7498 
3/40 

6776 
8427 
#066 
1711 
3355 

6980 
8628 
0275 
/923 
357  / 

71 
72 
73 
74 
75 

76 
77 

78 
79 
80 

9939 
9806 
9674 
9542 
9409 

9903 
9770 
9637 
9504 
937  / 

9867 
9734 
9600 
9467 
9334 

983  / 
9697 
9563 
9429 
9296 

9795 
966  / 
9526 
9392 

9258 

9759 

9624 
9489 
9354 
9220 

9723 
9587 
9452 
93/7 
9/82 

9686 
955  / 
94/5 
9279 
9/43 

9650 
95/4 
9378 
924/ 

9/05 

74'96I4 
75-9477 
76-9340 
77-9204 
78-9067 

/2'3255 
(2-4877 
(2-6499 
(2'8/2( 

/  2  '9742 

3473 
5098 
6723 
8347 
9972 

3692 
53/9 

6947 
8574 
#202 

39/0 
5540 
7/70 
880  / 
043  / 

4/28 
5761 
7394 
9028 
0667 

4346 
5982 
76/8 
9254 
0890 

4564 
6203 
7842 
9487 
7/20 

4782 
6424 
8066 
9708 
7349 

5000 
6645 
8290 
9934 
7579 

5278 
6866 
85/3 
#767 
/809 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 

9277 
9/44 
90/2 
8880 
8747 

9239 
9/06 
8973 
8840 
8707 

9200 
9067 
8934 

8800 
8667 

9/62 
9028 
8894 
8760 
8627 

9/23 
8989 
8855 
872) 
8586 

9085 
8950 
88/5 
868  / 
8546 

9046 
89// 
8776 
864  / 
8505 

9008 
8872 
8736 
8601 
8465 

8969 
8833 
8697 
8560 
8424 

79-8930 
80-8794 
8C8657 
82-8520 
83-8384 

/3'/364 
(3-2986 
(3-4608 
(3-6229 
(3785( 

/597 
322  / 
4846 
6477 
8095 

7829 
3457 
5084 
67/2 
8339 

2062 
3692 
5322 
6953 
8583 

2294 
3927 
556  / 
7794 
8827 

2526 
4763 
5799 
7435 
9077 

2759 
4398 
6037 
7676 
9315 

2997 
4633 
6275 
79/7 
9559 

3224 
4869 
65/3 
8/58 
9803 

3456 
5/04 
675  / 
8399 
#047 

8/ 
82 
83 
84 
85 

86 
87 
88 
89 
90 

86/5 
8483 
8350 
82/8 

8085 

8574 
8441 
8309 
8/76 
8043 

8534 
8400 
8267 
8/34 
8000 

8493 
8359 
8225 
809  / 
7958 

8452 
83/8 
8/84 
8049 
79/5 

84/t 
8276 
8/42 
8007 
7872 

8370 
8235 
8/00 
7965 
7829 

8329 
8/93 
8058 
7922 
7786 

8288 
8/52 
80/6 
7880 
7743 

84-8247 
85-S//0 
86-7974 
87-7837 
88-7700 

(3-9473 
74'I095 
74-27(7 
14-4338 
(4-5960 

9720 
7345 
2969 
4594 
6279 

9967 
7594 
3222 
4849 
6477 

#274 
(844 
3474 
5(05 
6735 

0460 
2094 
3727 
5360 
6993 

0707 
2343 
3979 
5675 
7252 

0954 
2593 
4232 
5871 
7510 

720/ 
2843 
4484 
6/26 
7768 

7447 
3092 
4737 
6382 
8026 

7694 
3342 
4989 
6637 
8285 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

7953 
782  / 
7688 
7556 
7423 

79/0 
7777 
7644 
75// 
7379 

7867 
7734 
7600 
7467 
7334 

7824 
7690 
7556 
7422 
7289 
~7/55 
702  / 
6887 
6753 
6620 

778) 
7646 
75/2 
7378 

7244 

7737 
7603 
7468 
7333 
7/98 

7694 
7559 
7424 
7288 
7/53 

765  / 
75/5 
7379 
7244 
7/08 

7607 
747  / 
7335 
7/99 
7062 

89-7564 
90-7427 
9T7290 
927/54 
93-70/7 

74-7582 
/  4  "9204 
75-0825 
/  5  '2447 
75-4069 

7843 
9468 
(092 
27/7 
4342 

8704 
9732 
7359 
2987 
4674 

8365 
9996 
(626 
3257 
4887 

8627 
#260 
(893 
3526 
5/60 

8888 
0524 
2760 
3796 
5432 

9149 
0788 
2427 
4066 
5705 

94/0 
/052 
2694 
4336 
5977 

967/ 
73/6 
296  / 
4605 
6250 

9932 
7580 
3227 
4875 
6523 

97 
92 
93 

94 
95 

96 
97 
98 
99 
(00 

80 

729  / 
7/59 
7026 
6894 
6762 

7246 
7//3 
6980 
6847 
67/4 

7200 
7067 
6934 
6800 
6667 

1  7/09 
6975 
684  / 
6706 
6572 

7064 
6929 
6794 
6659 
6525 

70/8 
6883 
6747 
66/2 
6477 

6972 
6836 
670/ 
6565 

6429 

6926 
6790 
6654 
65/8 
6382 

94-6880 
95-6744 
96-6607 
97-6470 
98-6334 

/5'569/ 
(573/3 
75-8934 
76-0556 
76-2/78 

5966 
759  / 
92/6 
0840 
2465 

6242 
7869 
9497 
(724 
2752 

65(7 
8/48 
9778 
7409 
3039 

6793 
8426 
#059 
(693 
3326 

7068 
8705 
0347 
(977 
36/3 

7344 
8983 
0622 
226  / 
3900 

76/9 
9267 
0903 
2545 
4787 

7895 
9540 
7(84 
2829 
4474 

8770 
98/8 
/465 
3/73 
4767 

96 
97 
98 
99 
100 

40'  |  39' 

38'   37' 

36'  |  35'   34'   33'   32'    31' 

40'    3'.)'   38'   37'   3ii'  |  3.V 

34'   33' 

32' 

31' 

SINE. 

COSINE.           80° 
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TRAVERSE  TAHI.ES. 


9° 

/ 

2 
3 
4 
5 

6 

7 
8 
9 
10 

COSINE. 

SINE. 

9° 
i 

2 
3 

4 
5 
6 
7 
8 
9 
(0 

3d'  ,  31' 

32' 

33' 

34'  3.V   :)<;'  |  37' 

38' 

39' 

30'   L  31'  [  32'  |  33'   34'  J  35'   3ti'   37' 

:!S'   39' 

9863 
9726 
9589 
945  / 
93/4 

9862 
9725 
9587 
9450 
93/2 

9862 
9724 
9586 
9448 
9309 

986  / 
9723 
9584 
9446 
9307 

9S6/ 
9722 
9583 
9444 
9305 

9860 
972/ 
95S/ 
9442 
9302 

9860 
9720 
9580 
9440 
9300 

9859 
97/9 
9578 
9438 
9297 

9859 
97/8 
9577 
9436 
9295 

'9859 
1-9717 
2-9576 
3-9434 
4-9293 

'/650 
•330/ 
•4951 
•6602 
•8252 

(653 
3307 
4960 
66/3 
8267 

/656 
33/2 
4969 
6625 

828  ( 

/659 
33/8 
4977 
6636 
8295 

/662 
3324 
4986 
6648 
83/0 

(665 

3330 
4994 
6659 
8324 

(668 
3335 

5003 
667( 

8338 

1671 
334  / 
50/2 
6682 
8353 

(673 
3347 
5020 
6694 

8367 

1676 
33  S3 
5029 
6705 

S38/ 

9/77 
9040 
8903 
8766 
8629 

9/74 

9037 
8899 
876  / 

8624 

9/7/ 
9033 
8895 
8757 
86/9 

9/68 
9030 
889  / 
8753 
86/4 

9(66 

9027 
8887 
8748 
8609 

9/63 

9023 
8884 
8744 
8604 

9/60 
9020 
8880 
8740 
8600 

9/57 

9016 
8876 
8735 

8595 

9/54 
90/3 
8872 
873  / 
8590 

5'9/5/ 
6-90/0 
7-8868 
8'8727 
9'8585 

•9903 
'/553 
'3204 
•4854 
•6505 

9920 
/573 
3227 
4880 
6533 

9937 
(593 
3250 
4906 
6562 

9954 
16/4 
3273 
4932 
659  / 

9972 
/634 
3296 
4958 
6620 

9989 
(654 
33(9 
4983 

6648 

#006 
(674 
334) 
5009 
6677 

0023 
(694 
3364 
5035 
6706 

004/ 
(7/4 
3387 
506/ 
6734 

0058 
1734 
34/0 
508Z. 
6763 

II 
12 
13 
14 
IS 
16 
17 
IS 
19 
20 

8491 
8354 
82/7 
8080 
7943 

8486 
8349 
821  1 
8073 
7936 

8481 
8343 
8205 
8067 
7928 

8476 
8337 
8(98 
8060 
792  ( 

8470 
8331 
8/92 
8053 
79/4 

8465 
8325 
8(86 
8046 
7907 

8460 
8320 
8/79 
8039 
7899 

8454 
83(4 
8/73 
8033 
7892 

8449 
8308 
8/67 
8026 
7885 

/fl'8444 
/  /  '8302 
I2-8/6/ 
/3'80/9 
I4'7878 

8/55 
•9806 
2'/456 
2'3/07 
2-4757 
2-6408 
2'8058 
2'9709 
3'/359 
3-30/0 

8/87 
9840 
/493 
3/47 
4800 
6454~ 
8/07 
9760 
/4I4 
3067 

82/8 
9875 
1531 
3187 

4843 

8250 
9909 
(568 
3227 
4886 
^6545~ 
8204 
9863 
(523 
3/82 

828  / 
9943 
/605 
3267 
4929 

83(3 
9978 
(643 
3307 

4972 

8345 
#0/2 
(680 
3348 
50/5 

8376 
0047 
(7(7 
3388 
5058 

8408 
0081 
/754 
3428 
5/0/ 

8439 
0((5 
(792 
3468 
5/44 

f  / 
12 
13 
14 

15 

7806 
7669 
753  / 
7394 
7257 

7798 
7660 
7523 
7385 

7248 

7790 
7652 
75/4 
7376 
7238 

7783 
7644 
7505 
7367 
7228 

7775 

7636 
7497 
7358 
72/9 

7767 
7628 
7488 
7348 
7209 

7759 
76/9 
7479 
7339 
7/99 

7752 
76/( 
747  / 
7330 
7/90 

7744 
7603 
7462 
732) 
7/80 

(57736 
(67595 
/  7  7453 
(873/2 
(9-7/70 

6499 
8156 
98/2 
(468 

3/24 

659  / 
8253 
99/5 
1577 
3239 

6637 
8302 
9967 
1632 
3296 

6683 
8351 
#0/8 
1686 
3354 

6729 
8399 
0070 
(74( 
34// 

6775 

8448 
0/22 
(795 

3468 

6821 
8497 
0/73 
(850 
3526 

16 
17 

18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

7/20 
6983 
6346 
6709 
657  / 

7//0 
6972 
6835 
6697 
6559 

7/00 
6962 
6824 
6685 
6547 

7090  7080 
6951  6940 
68/2  6801 
6674  6662 
6535  6523 

7069 
6930 
6790 
665  / 
65/1 

7059 
69/9 
6779 
6639 
6499 

7049 
6908 
6768 
6627 
6487 

7039 
6898 
6757 
66/6 
6475 

20-7029 
2C6887 
22  '6746 
23'6604 
24-6463 

3-4660 
3-63/0 
3-7961 
3'96(( 

4'/262 

4720 
6374 
8027 
9680 

(334 

47SO 
6437 
8093 
9749 
/405 

4841 
6500 
8/59 
98/8 
(477 

490  / 
6563 
8225 
9887 

/549 

496  ( 
6626 
829  / 
9956 
(620 

502  ( 
6689 
8357 
#024 
1692 

5082 
6752 
8423 
0093 
/764 

5/42 
68/5 
8489 
0/62 
(836 

5202 
6878 
8555 
023  / 
(907 

21 
22 
23 
24 
25 
"  26 
27 
28 
29 
30 

6434 
6297 
6/60 
6023 
5886 

6422 
6284 
6/47 
6009 
587/ 

6409 
627  / 
6/33 
5995 

585' 

6397 
6258 
6/20 
598/ 

5842 

6384 
6245 
6/06 
5967 

5828 

6372 
6232 
6092 
5953 

58/3 

6359 
62/9 
6079 
5939 

5799 

6346 
6206 
6065 
5925 
5784 

6334 
6/93 
6052 
59J/ 
5770 

25  '632  / 
26  '6/80 
27-6038 
28-5897 
29-5755 

4'29/2 
4-4563 
4'62(3 
4'7864 
4-95/4 

2987 
4640 
6294 
7947 
9600 

3062 
47/8 
6374 
8030 
9686 

3/36 
4795 
6454 
S//3 

9772 

32// 
4873 
6535 
8/97 
9859 

3285 
4950 
66/5 
8280 
9945 

3360 
5028 
6695 
8363 
#031 

3434 
5/05 
6776 
8446 
0//7 

3509 
5/82 
6855 
8529 
0203 

3584 
5260 
6936 
86/2 
0289 

31 
32 
33 
34 
35 

5749 
56// 
5474 
5337 
5200 

5734 
5596 
5458 
532  / 
5/83 

57/9 
558  / 
5443 
5304 
5/66 

5704 
5565 
5427 
5288 
5/49 

5689 
5550 
54/( 
5272 
5/33 

5674 
5534 
5395 
5255 
5//6 

5659 
55/9 
5379 
5239 
5099 

5644 
5503 
5363 
5222 
5082 

5629 
5488 
5347 
5206 
5065 

30-56/4 
31  '5472 
32-5331 
33  'SI  89 

34-5048 

5'//65 
5'28/5 
5  '4466 
5'6/  16 
57767 

(254 
2907 
4560 
62/4 
7867 

1343 
2999 
4655 
63  // 
7967 

/432 
309/ 
4750 
6409 
8068 

(520 
3/82 
4844 
6506 
8/68 

/609 
3274 
4939 
6604 
8269 

/698 
3366 
5034 
670/ 
8369 

(787 
3458 
5/28 
6799 
8469 

(876 
3550 
5223 
6896 
8570 

(965 
364  ( 
53(8 
6994 
8670 

31 
32 
33 
34 
35 

36 

37 
38 
39 

40 

5063 
4926 
4789 
465/ 

45/4 

5046 
4908 
4770 
4633 

4495 

5028 
4890 
4752 
46/4 

4476 

SOU 

4872 
4734 
4595 
4456 

4993 
4854 
47/5 
4576 
4437 

4976 
4836 
4697 
4557 
44/8 

4959 
48/9 
4678 
4538 
4398 

494  / 

480  / 
4660 
4520 
4379 

4924 
4783 
4642 
450  / 
4360 

35-4906 
36-4765 
37-4623 
38  '4482 
39-4340 

5-9417 
6-/068 
6'27/S 
6-4369 
6'60/9 

9520 
//74 

2827 
4480 
6/34 

9624 
(280 
2936 
4592 

6249 

9727 
/386 
3045 
4704 
6363 

9830 
(492 
3/54 
48/6 
6478 

9933 
(598 
3263 
4928 
6593 

#037 
/704 
3372 
5040 
6707 

0/40 

ISII 
348  / 
5/52 
6822 

0243 
(9/7 
3590 
5263 
6937 

0346 
2023 
3699 
5375 
7052 

36 

37 
38 
39 

40 

41 

42 
43 
44 
45 
46 
47 
48 
49 
50 

4377 
4240 
4103 
3966 
3829 

4357 
4220 
4082 
3945 
3807 

4338 
4200 
406( 
3923 
3785 

43/8 
4(79 
404/ 
3902 
3764 

4298 
4/59 
4020 
388/ 
3742 

4278 
4/39 
3999 
3860 
3720 

4258 
4/(8 
3978 
3838 
3698 

4238 
4098 
3957 
38/7 
3676 

42/9 
4077 
3936 
3795 
3654 

40-4/99 
4(  '4057 
42-39/6 
43-3774 
44  '3  633 

6-7670 
6'9320 
7-0970 
7'262J 
7'427/ 

7787 
9440 
(094 
2747 
440  / 

7905 
956  / 
/2/7 
2873 
4530 

8022 
968( 
(34( 
3000 
4659 

8/40 
9802 
(464 
3/26 
4788 

8258 
9922 
(587 
3252 
49/7 

8375 
#043 
1711 
3378 

5046 

8493 
0/63 
(834 
3504 
5/75 

86/0 
0284 
/957 
363/ 
5304 

8728 
0404 
208( 
3757 
5433 

4/ 
42 
43 
44 
45 
46 
47 
48 
49 
50 

369  / 

3554 
34/7 
3280 
3/43 

3669 
3532 
3394 
3256 
3//9 

3647 
3509 
337  / 
3233 

3095 

3625 
3486 
3348 
3209 
3071 

3603 
3464 
3325 
3/86 
3046 

3580 
344  / 
330  / 
3/62 

3022 

3558 
34/8 
3278 
3(38 
2998 

3536 
3395 
3255 
31  /4 
2974 

35/3 
3372 
3231 

3090 
2949 

45  '349  / 
46-3350 
47-3208 
48-3067 
49-2925 

7-5922 
7-7572 
7-9223 
8-0873 
S'2524 

6054 
7707 
936  / 
10/4 
2667 

6186 
7842 
9498 
(/54 
281  / 

63/8 
7977 
9636 
/295 
2954 

6450 
8//2 
9774 
(436 
3098 

6582 
8246 
99// 
/576 
3241 

67/4 
838  / 

#049 
(7/7 
3384 

6846 
85/6 
0/87 
(857 
3528 

6977 
865  / 
0324 
(998 
367/ 

7(09 
8786 
0462 
2(38 
38(5 

51 
52 
53 
54 
55 

3006 
2869 
273/ 
2594 
2457 

298) 
2844 
2706 
2568 
2431 

2957 
28/8 
2680 
2542 
2404 

2932 
2793 
2655 
25/6 
2378 

2907 
2768 
2629 
2490 
235  / 

2883 
2743 
2604 
2464 
2324 

2858 
27(8 
2578 
2438 
2298 

2833 
2693 
2552 
24/2 
227  / 

2808 
2667 
2526 
2385 
2244 

50-2784 
5  /  '2642 
52-2501 
53-2359 
54'22/S 

S'4/74 
8  "5825 
S'7475 
8-9/26 
9  '0776 

432  / 
5974 
7627 
928  / 
0934 

4467 
6/23 
7779 
9436 
(092 

46/3 
6272' 
793  / 
9590 
(250 

4760 
642/ 
8083 
9745 
/407 

4906 
657  / 
8235 
9900 
/565 

5052 
6720 
8387 
#055 
(723 

5/98 
6869 
8539 
02/0 
(88( 

5345 
70/8 
869  / 
0365 
2038 

549  ( 
7/67 
8843 
0520 
2/96 

SI 
52 
53 
54 
55 

56 
57 
58 
59 

60 

2320 
2/83 
2046 
1909 
/77/ 

2293 
2/55 
20/8 
(880 

/743 

2266 
2/28 
(990 
/852 
/7/4 

2239 
2/00 
/962 
(823 
(685 

22/2 
2073 
1934 
(795 
(656 

2/85 
2045 
(906 
/766 
(627 

2/58 
20/8 
(878 
/738 
/598 

2/3/ 
/990 
/850 
/709 
/569 

2/03 
(962 
(82( 
(680 
/539 

55-2076 
56-1935 
S7-I793 
58-1652 
59-/5/0 

9'2427 
9-4077 
9'5728 
97378 
9-9029 

2587 
424  / 
5894 
7547 
9201 

2748 
4404 
6060 
77/7 
9373 

2909 
4568 
6227 
7886 
9545 

3069 
473) 
6393 
8055 
97/7 

3230 
4895 
6560 

8224 
9889 

3390 
5058 
6726 
8394 
#061 

355  / 

5222 
6892 
8563 
0233 

37/2 
5385 
7059 
8732 
0405 

3872 
5549 
7225 
890) 
0577 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

1634 
U97 
(360 
(223 
1086 

(605 
(467 
(330 
//92 
/054 

(576 
1437 
/299 
1161 
1023 

(546 
(408 
/269 
((30 
0992 

/5/7 
(378 
/239 
(099 
0960 

(487 
1348 
(208 
(068 
0929 

(458 
(3/8 
//77 
(037 
0897 

/428 
/287 
//47 
/006 
0866 

/398 
(257 

1116 
0975 
0834 

60-1369 
61-1227 
62-1086 
63  '0944 
64-0803 

I0'0679 
/  0-2330 
(0-3980 
(0-5630 
(072S( 

0854 
2507 
4I6( 
58/4 
7467 

(029 
2685 
434  ( 
5998 
7654 

(204 
2863 
4522 
6(8f 
7840 

(379 
304( 
4703 
6365 
8027 

/554 
32/9 
4884 
6548 
82/3 

(729 
3397 
5064 
6732 
8400 

/904 
3574 
5245 
69/6 
8586 

2079 
3752 
5426 
7099 
8772 

2254 
3930 
5606 
7283 
8959 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

0948 
Mil 

0674 
0537 
0400 

0917 
0779 
0642 
0504 
0366 

0885 

0747 
0609 
047  / 

0333 

0853 
07/5 
0576 
0437 
0299 

082  / 
0682 
0543 
0404 
0265 

0789 
0650 
05/0 
037/ 
023  ( 

0757 
06/7 
0477 
0337 
0/97 

0725 
0585 
0444 
0304 
0(63 

0693 
0552 
04// 
0270 
0/29 

65  '066  / 
66-0520 
67-0378 
68-0237 
69-0095 

/0-893/ 
/  /  '0582 
(  (  '2232 
(  (  '3883 
(  (  '5533 

9/2/ 

0774 
2427 
408  f 
5734 

93/0 
0966 
2623 
4279 
5935 

9499 
I'ISS 
28/8 
4477 
6/36 

9689 
/35/ 
30/3 
4675 
6337 

9878 
/543 
3208 
4873 

6537 

#067 
/735 
3403 
5070 
6738 

0257 
(927 
3598 
5268 
6939 

0446 
2119 
3793 
5466 
7/40 

0635 
23// 
3988 
5664 
7340 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

0263 
0/26 
9988 
985) 
97/4 

0229 
0091 
9953 
98/6 
9678 

0/94 
0056 
99/8 
9780 
9642 

0/60 
#022 
9883 
9744 
9606 

0/26 
9987 
9848 
9709 
9570 

0092 
9952 
9812 
9673 
9533 

0057 
99/7 
9777 
9637 
9497 

#023 
9882 
9742 
960  ( 
946  / 

9988 
9847 
9706 
9565 
9424 

69  '9954 
70-98/2 
71  -9671 
72-9529 
73-9388 

M7(84 
(  (  "8834 
(2-0485 
(2-2/35 
/2'3786 

7387 
S04/ 
0694 
2348 
400/ 

759  / 
9247 
0904 
2560 
42/6 

7795 
9454 
1113 
2772 
443( 

7999 
9660 
(322 
2984 
4646 

8202 
9867 
(532 
3/97 
486( 

8406 
#073 
/74/ 
3409 
5077 

8609 
0280 
/95/ 
362  / 
5292 

88/3 
0486 
2(60 
3833 
5507 

90/7 
0693 
2369 
4046 
5722 

71 
72 
73 
74 
75 

9577 

9440 
9303 
9/66 
9028 

954  / 

9403 
9265 
9/28 

8990 

9504 
9366 
9228 
9090 
8952 

9467 
9329 
9/90 
9052 
89(3 

9431 

9292 
9/52 
90/3 
8874 

9394 
9254 
9//S 
8975 
8836 

9357 
92/7 
9077 
8937 
8797 

9320 

9/80 
9039 
8899 
8758 

9283 

9/42 
900/ 
8860 
87/9 

74-9246 
75-9/05 
76-8963 
77  '8822 
78-8680 

(2-5436 
/27087 
/2'8737 
/3-0388 
/3-2038 

5654 
7308 
896  / 
06/4 
2268 

5872 
7528 
9/85 
0841 
2497 

6090 
7749 
9408 
/067 
2727 

6308 
7970 
9632 
/294 
2956 

6526 
S/9/ 
9856 
(52( 
3(86 

6744 
84/2 
#080 
/747 
34/5 

6962 
8633 
0303 
1974 

3644 

7(80 
8854 
0527 
2200 
3874 

7398 
9074 
075  / 
2427 
4/03 

76 
77 
78 
79 
80 

8) 
82 
83 
84 
85 

889  / 
8754 
86/7 
8480 

8343 

8852 
87/5 
8577 
8440 
8302 

88/3 
8675 
8537 
8399 
8261 

8774 
8636 
8497 
8359 
8220 

8735 
8596 
8457 
83/8 
8/79 

8696 
8556 
84/7 
8277 
8/38 

8657 
85/7 
8377 
8237 
8097 

86/7 
8477 
8336 
8196 
8055 

8578 
8437 
8296 
8/55 
80/4 

79-8539 
SO'8397 
8  /  '8256 
82-S//4 
83-7973 

/  3  '3689 
(3-5339 
(3'6990 
(3-8640 
(4-0290 

392/ 
5574 
7228 
888( 

0534 

4153 
58/0 
7466 
9/22 

0778 

4386 
6045 
7704 
9363 
(022 

46/8 
6280 
7942 
9604 

(266 

4850 
65(5 
8/80 
9845 
(5/0 

5083 
6750 
84/8 
#0«6 
/753 

53/5 
6986 
8656 
0327 
/997 

5547 
722  / 
8894 
0568 
224  / 

5780 
7456 
9/32 
0808 
2485 

81 

82 
83 
84 

85 

86 
87 
88 
89 

90 

8206 
8068 
793  / 
7794 
7657 

8164 

8027 
7889 
775  / 

76/4 

8(23 
7985 
7847 
7709 

7570 

8081 
7943 
7804 
7666 
7527 

8040 
790  / 
7762 
7623 

7484 

7998 
7859 
77(9 
7580 
7440 

7957 
78/7 
7676 
7536 
7396 

79(5 
7774 
7634 
7493 
7353 

7873 
7732 
759) 
7450 
7309 

84  '783  / 
85'7690 
86-7548 
87-7407 
88-7265 

/4'/94/ 
/4'359( 
/  4  '5242 
/  4  '6892 
/  4  '8543 

2/88 
384/ 
5494 
7/48 
880  / 

2434 
4091 
5747 
7403 
9059 

268  / 
4340 
5999 
7658 
93/7 

2928 
4590 
6252 
79/4 
9576 

3(74 
4839 
6504 
8/69 
9834 

342/ 
5089 
6756 
8424 

#092 

3668 
5338 
7009 
8679 
0350 

39/4 
5588 
726  / 
8935 

0608 

4/6/ 
5837 
75/4 
9/90 
0865 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

7520 
7383 
7246 
7/08 
697/ 

7476 
7339 
720  / 
7063 
6926 

7432 
7294 
7/56 
70/8 

6880 

7388 
7250 
7111 
6973 
6834 
6696" 
6557 
64/8- 
6280 
6/41 

7345 
7205 
7066 
6927 
6788 

7300 
7/6/ 
702  / 
6882 
6742 

7256 
7//6 
6976 
6836 
6696 

72/2 
7072 
693  / 
679  / 

6650 

7/68 
7027 
6886 
6745 
6604 

89-7/24 
90'6982 
9/-6S4/ 
92-6699 
93-6558 

(5-0/93 
(5'/844 
/  5  '3494 
/5'5/45 

/5'6795 

0454 
2/08 
376/ 
54/4 
7068 

07/5 
2372 
4028 
5684 

7340 

0976 
2636 
4295 
5954 

76/3 

(238 
2899 
456) 
6223 
7885 

/499 
3/63 
4828 
6493 

8/58 

(760 
3427 
5095 
6763 

8430 

202  / 
369  / 
5362 
7032 

8703 

228  / 
3955 
5628 
7302 
8975 

2542 
42/9 
5895 
757( 
9248 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

80 

6834 
6697 
6560 
6423 
6286 

6788 
6650 
65/3 
6375 
6238 

6742 
6604 
6466 
6328 
6/89 

6649 
6510 
637/ 
6232 
6093 

6603 
6463 
6324 
6184 
6045 

655fi 

64/6 
6276 
6/36 
5996 

65)0 
6369 
6229 
6088 

5948 

6463 
6322 
6(8f 
6040 
5899 

94-64/6 
95-6275 
96-6/33 
97-5992 

98-5850 

(5-8446 
(6-0096 
(6'/747 
/  6  '3397 
/6'5048 

872( 

0374 
2028 
368  / 
5335 

8997 
0653 
2309 
3965 
562( 

9272 
093/ 
2590 
4249 
5908 

9547 
(209 
287( 
4533 
6(95 

9823 
(487 
3/52 
48/7 

64S2 

#098 
/766 
3433 
5/0/ 

6769 

0373 
2044 
37/4 
5385 

7056 

0649 
2322 
3995 
5669 

7342 

0924 
2600 
4277 
5953 

7629 

96 

97 
98 
99 

too 

30' 

w 

28 

•rt 

26' 

25' 

•24' 

23' 

22' 

21' 

30' 

29' 

2S' 

27' 

2<i'  |  25'  |  24'   23 

•2-2.' 

21' 

SINE. 

COSINE.            80° 

UNIVERSITY 

\ 

.- 


TRAVERSE  TABLES. 


9° 
( 

2 
3 
4 
5 

,  COSINE. 

SINE. 

9° 

1 
2 
3 
4 
5 

41)' 

41'   4-2' 

J31 

44'   4")'  |  46' 

47' 

48' 

49' 

40' 

41'   42'  |  43'  |  44'  |  45' 

46' 

47'  |  48' 

49' 

9858 
97/6 
9574 
9432 
9290 

9858 
97/5 
9573 
9430 
9288 

9857 
97/4 
9571 
9428 
9285 

9857 
97/3 
9570 
9426 
9283 

9856 
97/2 
9568 
9424 
9280 

9856 
9711 
9567 
9422 
9278 

9855 
97/0 
9565 
9420 
9275 

9855 
9709 
9564 
94/8 
9273 

9854 
9708 
9562 
9416 

9270 

'9854 
/  '9707 
2-9561 
3'94I4 
4'9268 

•(679 
•3358 
'5037 
•67/7 
•8396 

(682 
3364 
5046 
6728 
84/0 

(685 
3370 
5055 
6740 
S424 

(688 
3376 
5063 
675  / 
8439 

(69( 
338  ( 
5072 
6763 
8453 

(693 
3387 
5080 
6774 
8467 

(696 
3393 
5089 
6785 
8482 

(699 
3398 
5098 
6797 
8496 

/702 
3404 
5/06 
6808 
85/0 

(705 
34/0 
5//5 
6820 
8525 

6 
7 

8 
9 

10 

9/48 
9006 
8864 
8722 
8580 

9/45 

9003 
8860 
87/8 
8575 

9/42 
8999 
8856 
87/3 

8570 

9/39 
8996 
8852 
8709 
8565 

9/36 
8992 
8848 
8704 
856) 

9/33 

8989 
8844 
8700 
8556 

9/30 
8985 
884  / 
8696 
855  / 

9(27 

8982 
8837 
869  / 
8546 

9/24 
8979 
8833 
8687 
854  / 

S'9121 
6-8975 
7-8829 
8-8682 
9-8536 

/  '0075 
/•/754 
(  '3433 
C5//2 
(  '6792 

0092 
(774 
3456 
5(38 
6820 

0(09 
(794 
3479 
5(64 

6849 

0(27 
I8U 
3502 
5190 
6878 

0(44 
(834 
3525 
52(6 
6906 

Olfil 
1854 
3548 
5241 
6935 

0/78 
1875 
3571 
5267 
6964 

0/95 
(895 
3594 
5293 

6992 

02/3 
(9(5 
36(7 
53(9 
7021 

0230 
(935 
3640 
5345 
7050 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 
16 
17 
18 
19 
20 

8438 
8296 
8/54 
80/2 
7870 

8433 
8290 
8/48 
8005 
7863 

8427 
8284 
8/41 
7998 
7856 

8422 
8279 
8/35 
7992 
7848 

84/7 
8273 
8/29 
7985 
7841 

84// 
8267 
8/22 
7978 
7833 

8406 
826/ 
8//6 
7971 
7826 

8400 
8255 
8/09 
7964 
78/9 

8395 

8249 
8/03 
7957 

781  / 

10-8389 
1  1  -8243 
12-8097 
137950 
(47804 

C847/ 
2'0(50 
2'(829 
2'3508 
2'5(87 

8502 
0/84 
(866 
3548 
5230 

8534 
02/9 
1904 
3589 
5273 

8565 
0253 
(94( 
3629 
53(6 

8597 
0288 
(978 
3669 
5359 

8628 
0322 
20(5 
3709 
5402 

8660 
0356 
2053 
3749 
5445 

8692 
039  / 
2090 
3789 
5488 

8723 
0425 
2(27 
3829 
553  ( 

8755 
0460 
2/64 
3869 
5574 

II 
12 
13 
14 
15 
16 
17 
18 
19 
20 

7728 

7586 
7444 
7302 
7/60 

7720 
7578 
7435 
7293 
7/50 

77/3 
7570 

7427 
7284 
7/4/ 

7705 
756  / 
74/S 
7274 
7/3( 

7697 
7553 
7409 
7265 

7/2/ 

7689 
7545 
7400 
7256 

7111 

7681 
7536 
7397 

7246 
7101 

7673 
7528 
7382 
7237 
709  / 

7665 
75/9 
7373 
7228 
7082 

(57657 
167511 
(77364 
(872(8 
(97072 

2-6867 
2  '8546 
3'0225 
3V904 
3'3583 

69(2 
8594 
0276 
(958 
364  ( 

6958 
8643 
0328 
20(3 
3698 

7004 
8692 
0380 
2067 
3755 

7050 
874  ( 
043  ( 
2(22 
38/3 

7096 
8789 
0483 
2/76 
3870 

7(42 
8838 
0535 
223  ( 
3927 

7(88 
8887 
0586 
2285 
3985 

7234 
8936 
0638 
2340 
4042 

7279 
8984 
0689 
2394 
4099 

21 
22 
23 
24 
25 

70/8 
6876 
6734 
6592 
6450 

7008 
6866 
6723 
658  / 
6438 

6998 
6855 
67/2 
6569 
6426 

6987 
6844 
670  / 
6557 
64/4 

6977 
6833 
6689 
6545 
640  / 
6257 
6//3 
5969 
5826 
5682 

6967 
6822 
6678 
6533 

6389 

6956 
6811 
6667 
6522 
6377 
6232 
6087 
5942 
5797 
5652 

6946 
6801 
6655 
65/0 
6364 
62/9 
6073 
5928 
5783 
5637 

6936 
6790 
6644 
6498 
6352 

20-6925 
21  '6779 
22-6632 
23-6486 
24-6340 

3-5262 
3'694( 
3'862/ 
4-0300 
4'/979 

5323 
7005 
8687 
0369 
205  ( 

5383 
7068 
8753 
0437 
2(22 

5443 
7(3( 
88/9 
0506 
2/94 

5503 
7/94 
8884 
0575 
2266 

5563 
7257 
8950 
0644 
2337 

5624 
7320 
90/6 
07/3 
2409 

5684 
7383 
9082 
0781 
248  / 

5744 
7446 
9(48 
0850 
2552 

5804 
7509 
92/4 
0919 
2624 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

6308 
6/66 
6024 
5882 
5740 

6296 
6/53 
60// 
5868 
5726 

6283 
6/40 
5997 
5854 
57  // 

6270 
6/27 
5983 
5840 
5696 

6245 

6/00 
5956 
58/( 

5667 

6206 
6060 
59/4 
5768 
5622 

25-6(93 
26-6047 
27-5900 
28-5754 
29-5607 

4'3658 
4-5337 
4-70/6 
4'8696 
5-0375 

3733 
54)5 
7097 
8779 
046  / 

3807 
5492 
7(77 
8862 
0547 

3882 
5570 
7257 
8945 
0633 

3956 

5647 
7338 
9028 
07/9 

4031 
5724 
74/8 
9111 

0805 

4/05 
5802 
7498 
9/94 
089  / 

4/80 
5879 
7578 
9278 
0977 

4254 
5957 
7659 
936  ( 
(063 

4329 
6034 
7739 
9444 
((49 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

5598 
5456 
53/4 
5/72 
5030 

5583 
544  / 
5298 
5/56 
50/3 

5568 
5425 
5282 
5/39 

4996 

5553 
5409 
5266 
5/22 
4979 

5538 
5394 
5250 
5/06 
4962 

5522 
5378 
5234 
5089 
4945 

5507 
5362 
52/7 
5072 
4927 

5492 
5346 
520  / 
5056 
49/0 

5476 
533  ( 
5/85 
5039 
4893 
4747 
460  / 
4455' 
4309 
4/63 

30-5461 
31-5315 
32-5168 
33-5022 

34-4875 
35-4729 
36-4583 
37  '4436 
38'4290 
3.9-4/43 

5-2054 
5-3733 
5-54/2 
5709( 
5'877( 

2/43 
3825 
5507 
7/89 
887  ( 

2232 
39(7 
5602 
7286 
897( 

232  / 
4008 
5696 
7384 
9072 

2409 
4/00 
5791 
748) 
9(72 

2498 
4/92 
5885 
7579 
9272 

2587 
4284 
5980 
7676 
9373 

2676 
4375 
6075 
7774 
9473 

2765 
4467 
6(69 
787( 
9573 

2854 
4559 
6264 
7969 
9674 

31 
32 
33 
34 
35 

4888 
4746 
4604 
4463 
432  / 

487/ 
4728 
4586 
4443 
4301 

4853 
47/0 
4567 
4424 
42S/ 

4836 
4692 
4549 
4405 
4262 

48/8 
4674 
4530 
4386 
4242 

4800 
4656 
45// 

4367 
4222 

4782 
4638 
4493 
4348 
4203 

4765 
46/9 
4474 
4328 
4/83 

6-0450 
6'2(29 
63808 
6'5487 
6-7/66 

0553 
2235 
3917 
5599 
728  ( 

0656 
234  ( 
4026 
5711 

7396 

0759 
2447 
4/35 
5823 
75/0 

0863 
2553 
4244 
5934 
7625 

0966 
2659 
4353 
6046 
7740 

(069 
2765 
4462 
6/58 

7854 

1172 
2871 
457  ( 
6270 
7969 

(275 
2978 
4680 
6382 
8084 

(379 

3084 
4789 
6493 
8(98 

36 
37 
38 
39 

40 

4/79 
4037 
3895 
3753 
36// 

4/58 
40/6 
3874 
373  / 
3589 

4138 
3995 
3853 
37/0 
3567 

4H8 
3975 
383/ 
3688 
3544 

4098 
3954 
38/0 
3666 
3522 

4078 
3934 
3789 
3645 
3500 

4058 
39/3 
3768 
3623 
3478 

4038 
3892 
3747 
3601 
3456 

40/7 
387/ 
3725 
3579 
3434 

40-3997 
41  '3850 
42-3704 
43-3558 
44-3411 

6'8846 
7  '0525 
7-2204 
7-3883 
7-5562 

8963 
0645 
2327 
4009 
5691 

9081 
0766 
2450 
4/35 
5820 

9/98 
0886 
2574 
426) 
5949 

93(6 
(006 
2697 
4388 
6078 

9433 
((27 
2820 
45(4 
6207 

955  / 
(247 
2944 
4640 
6336 

9668 
(368 
3067 
4766 
6465 

9786 
(488 
3(90 
4892 
6594 

9903 
(608 
33/3 
50/8 
6723 

41 
42 
43 
44 
45 

46 
47 
48 
49 

50 

3469 
3327 
3/85 
3043 
290  / 

3446 
3304 
3/61 
30/9 
2876 

3424 
328  / 
3/38 
2995 
2852 

3401 
3258 
3//4 
297/ 
2827 

3378 
3234 
309  / 
2947 
2803 

3356 
3211 
3067 
2922 

2778 

3333 
3/88 
3043 
2898 
2753 

33/0 
3/65 
3020 
2874 
2729 

3288 
3/42 
2996 
2850 
2704 

45-3265 
46'3//8 
47-2972 
48-2826 
49-2679 

77241 

7  '8920 
8:0600 
8  '2279 
8  '3958 

7373 
9055 
0737 
24(9 
4(01 

7505 
9/90 
0875 
2560 
4245 

7637 
9325 
(0(3 
2700 
4388 

7769 
9460 
((50 
284( 
453  ( 

790  ( 
9594 
(288 
298  / 

4675 

8033 
9729 
(425 
3(22 
48/8 

8(64 
9864 
(563 
3262 
496  / 

8296 
9998 
(70) 

3403 
5/05 

8428 
#(33 
(•838 

3543 
5248 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

2759 
26/7 
2475 
2333 
2/9; 

2734 
259  / 
2449 
2306 
2/64 

2709 
2566 
2423 
2280 
2/37 

2684 
2540 
2397 
2253 
2//0 

2659 
25/5 

237; 

2227 
2083 

2634 
2489 
2345 
2200 
2056 

2608 
2464 
23/9 
2/74 

2029 

2583 
2438 
2292 
2/47 
2002 

2558 
24/2 
2266 
2/20 
(974 

50-2533 
5  /  '2386 
52-2240 
53-2093 
54'/947 

S'5637 
873/6 
S'8995 
9-0675 
9  '2354 

5783 
7465 
9/47 
0829 
25/( 

5930 
76/4 
9299 
0984 
2669 

6076 
7764 
945  ( 
((39 
2827 

6222 
79/3 
9603 
(294 
2985 

6368 
8062 
9755 
(449 
3/42 

65/4 
82/J 
9907 
(604 
3300 

666  ( 
8360 
#059 
(758 
3458 

6807 
8509 
02(( 
1913 
36/5 

6953 
8658 
0363 
2068 
3773 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

2049 
(907 
/765 
(623 

I48/ 

202  / 
/879 
(736 
(594 
/45/ 

(994 
/85/ 
(70S 
(565 
/422 

/966 
/823 
/680 
(536 
(393 

/939 
/795 
/65/ 
(507 
/363 

1911 
1767 
1623 

1478 
1334 

/8S4 
(739 
(594 
(449 
1304 

(856 
1711 
1565 
1420 
(274 

(828 
/683 
(537 
(39( 
(245 

SS'lSOl 
56-1654 
57-1508 
58-1361 
59-1215 

9  '4033 
9-57/2 
9739/ 
9'9070 

/  0'0750 

4/93 
5875 
7558 
9240 
0922 

4354 
6039 
7724 
9409 
(094 

45(5 
6202 
7890 
9578 
(266 

4675 
6366 
8056 
9747 
(438 

4836 
6529 
8223 
99/6 
(6(0 

4996 
6693 
8389 
#085 
(782 

5(57 
6856 
8555 
0254 
(954 

53/7 
70(9 
8722 
0424 
2(26 

5478 
7/83 
8888 
0593 
2298 

6) 
62 
63 
64 
65 

(339 
//97 
(055 
09/3 
077/ 

1309 
1166 
1024 
0882 
0739 

/279 
))36 
0993 
0850 
0707 

/249 
//06 
0962 
08/9 
0675 

/2/9 
(075 
0931 
0787 
0643 

1  189 
1045 
0900 
0756 
06// 

//59 
/0/4 
0869 
0724 
0579 

1129 
0984 
0838 
0693 
0547 

(099 
0953 
0807 
066  / 
05/5 

60-1069 
61  '0922 
62-0776 
63  '0629 
64-0483 

/  0  '2429 
(0-4/08 
/  Q'5787 
(0-7466 
/0'9(45 

2604 
4286 
5968 
7650 
9332 

2779 
4463 
6(48 
7833 
95(8 

2953 
4641 
6329 
80/7 
9704 

3/28 
48/9 
65(0 
8200 
989  ( 

3303 
4997 
6690 
8384 
#077 

3478 
5(74 
687  ( 
8567 
0264 

3653 
5352 
705  / 
875) 
0450 

3828 
5530 
7232 
8934 
0636 

4003 
5708 
74/3 
9/18 
0822 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

0629 
0487 
0345 
0203 
006/ 

0597 
0454 
03/2 
0/69 

#027 

0564 
042  / 
0278 
0/35 
9992 

0532 
0388 
0245 
0/02 
9958 

0499 
0356 
02/2 
0068 
9924 

0467 
0323 
0/78 
0034 
9889 

0434 
0290 
0/45 
#000 
9855 

0402 
0256 
Sill 

9966 
9820 

0369 
0223 
0077 
993  / 
9786 

65  '0336 
66-0/90 
67-0044 
67-9897 
68-9751 

/  /  '0824 
(  (  '2504 
(C4/83 
/  /  "5862 
/  /  754/ 

/0/4 
2696 
4378 
6060 
7742 

(203 
2S88 
4573 
6258 
7943 

(392 
3080 
4768 
6456 
8/43 

(58( 
3272 
4963 
6653 
8344 

(77( 
3464 
5(58 
685  ( 

8545 

(960 
3656 
5353 
7049 
8745 

2/49 
3848 
5548 
7247 
8946 

2338 
4040 
5742 
7445 
9(47 

2527 
4232 
5937 
7642 

9347 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

99/9 
9777 
9635 
9493 
9351 

9884 
9742 
9599 
9457 
93/4 

9849 
9707 
9564 
942/ 
9278 

98/5 
967  / 
9528 
9384 
924  / 

9780 
9636 
9492 
9348 
9204 

9745 
9600 
9456 
93/2 
9/67 

97(0 
9565 
9420 
9275 
9/30 

9675 
9529 
9384 
9238 
9093 

9640 
9494 
9348 
9202 
9056 

69  '9604 
70-9458 
7T93I2 
72'9I65 
73-9019 

/  (  '9220 
(2-0899 
/  2  '25  79 
(2-4258 
(2-5937 

9424 
((06 
2788 
4470 
6/52 

9627 
(3(2 
2997 
4682 
6367 

983  / 
/5(9 
3207 
4894 
6582 

#035 
(725 
34/6 
5(06 
6797 

0238 
(932 
3625 
53/9 
70/2 

0442 
2(38 
3834 
553  / 
7227 

0645 
2344 
4044 
5743 
7442 

0849 
2551 
4253 
5955 
7657 

(052 
2757 
4462 
6(67 
7872 

71 
72 
73 
74 
75 

76 
77 

78 
79 
80 

9209 
9067 
8925 
8783 
864  / 

9/72 
9029 
8887 
8744 
8602 

9/35 
8992 
8849 
8706 
8563 

9097 
8954 
88/0 
8667 
8524 

9060 
89/6 
8772 
8628 
8484 

9023 
8878 
8734 
8589 
8445 

8985 
8840 
8695 
8550 
8405 

8948 
8802 
8657 
S5I1 
8366 

89(0 

8764 
86/8 
8472 
8326 

74-8872 
75-8726 
76-8579 
77-8433 
78-8287 

(276/6 
I2'9295 
13-0974 
I3'2654 
13-4333 

7834 
95/6 
((98 
2880 
4562 

8052 
9737 
(422 
3(07 

4792 

8270 
9958 
(645 
3333 

502/ 

8488 
#(78 
(869 
3560 
5250 

8706 
0399 
2093 
3786 
5480 

8924 
0620 
23/6 
40/3 
5709 

91*1 

084  / 
2540 
4239 
5938 

9359 
IMI 

2763 
4466 
6(68 

9577 
(282 
2987 
4692 
6397 

76 

77 
78 
79 

80 

81 
82 
83 
84 
85 

8499 
8357 
82/5 
8073 
793  / 

8459 
83/7 
8/74 
8032 
7890 

8420 
8277 
8/34 
799/ 
7848 

8380 
8237 
8093 
7950 
7806 

8340 
8/96 
8052 
7908 
7765 

8300 
8/56 
80/2 
7867 
7723 

S26/ 
S//6 
797  / 
7826 
768( 

8220 
8075 
7930 
7784 
7639 

8(80 
8034 
7889 
7743 
7597 

79-8/40 
807994 
8/7847 
82  770  / 
837555 

13-6012 
137691 
13-9370 
14-1049 
U'2729 

6244 
7926 
9608 
(290 
2972 

6476 
8(6( 
9846 
(53/ 
32(6 

6709 
8396 
#084 
/772 
3460 

694  ( 
863  ( 
0322 
20(3 
3703 

7/73 
8867 
0560 
2254 
3947 

7405 
9/02 
0798 
2494 
4191 

7637 
9337 
/036 
2735 
4434 

7870 
9572 
(274 
2976 
4678 

8(02 
9807 
(5/2 
32)7 
4922 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

7789 
7647 
7505 
7363 
722) 

7747 
7605 
7462 
7320 

7/77 

7705 
7562 
74/9 
7276 
7/33 

7663 
75/9 
7376 
7232 
7089 

762/ 

7477 
7333 
7/89 
7045 

7578 
7434 
7289 
7/45 
7000 

7536 
739  ( 
7246 
7(0( 
6956 

7493 
7348 
7203 
7057 
69/2 

745  / 
7305 
7(59 
70/3 
6867 

84-7408 
857262 
867115 

87-6969 
88-6822 

14-4408 
14-6087 
(47766 
/  4  '9445 
(5"((24 

4654 
6336 
80(8 
9700 
(382 

490  ( 
6586 
827  / 
9956 
(640 

5/47 
6835 
8523 

•  ; 

(898 

5394 
7085 
8775 
0466 
2(57 

564  / 
7334 
9028 
072  / 
24/5 

5887 
7583 
9280 
0976 
2673 

6(34 
7833 
9532 
1231 
2931 

6380 
8082 
9784 
(486 
3(89 

6627 
8332 
#037 
/742 

3446 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

SO 

7079 
6937 
6795 
6653 
651  / 

7035 
6S92 
6750 
6607 
6465 

6990 
6847 
6704 
6561 
64/8 

6946 
6802 
6659 
65/5 
6372 

6901 
6757 
66/3 
£469 
6325 

6856 
67/2 
6567 
6423 
6278 

68(( 
6666 
652  ( 
6376 
623  ( 

6766 
662  / 
6475 
6330 
6/85 

672( 
6575 
6429 
6283 
6(38 

89-6676 
90-6530 
9  (  '6383 
9i'6237 
93  6090 

(5-2803 
(5'44S3 
(5-6/62 
(5784( 
(5-9520 

3064 
4746 
6428 
8J/0 
9792 
(474 
3/57 
4839 
652  / 
8203 

3325 
50/0 
6695 
8380 
#065 
1750 
3435 
5/20 
6805 
8489 

3586 
5274 
6962 
8650 
0337 

3847 
5538 
7228 
89/9 
06(0 

4(08 
5802 
7495 
9/89 
0882 

4369 
6065 
7762 
9458 
1/54 

4630 
6329 
8028 
9727 
(427 

489  ( 
6593 
8295 
9997 
(699 

5/5( 
6856 
856  / 
#266 
(97/ 

91 
92 
93 
94 
95 

6369 
6227 
6085 
5943 
580  / 

6322 

6/80 
6037 
5895 
5752 

6275 
6/32 
5989 
5846 
5704 

6228 
6085 
594  / 
5798 
5654 

61SI 

6037 
5893 
5749 
5605 

6(34 
5989 
5845 
570  / 
5556 

6087 
5942 
5797 
5652 
5507 

6039 
5894 
5748 
5603 
5457 

5992 
5846 
5700 
5554 
5408 

94-5944 
95-5798 
96-5651 
97-5505 
98-5358 

)6-/(99 
(6-2878 
(6-4558 
(6-6237 
(679/6 

2025 
37(3 
540  ( 
7088 
8776 

2300 
399  ( 
5682 
7372 
9063 

2576 
4269 
5963 
7656 
9350 

285  / 
4547 
6243 
7940 
9636 

3(26 
4825 
6524 
8224 
9923 

340  ( 
5/03 
6805 
8507 
#2/0 

3676 
538  / 
7086 
8791 
0496 

96 
97 
98 
99 
(00 

20'  i  19'  j  18' 

IV 

16' 

15'  |  14' 

13'  |  12' 

11' 

20' 

19' 

18'  |  17' 

16' 

15' 

14'   13' 

12' 

11' 

3            SINE. 

COSINE. 

80C 

TRAVERSE  TABLES. 


9° 
/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

i  COSINE. 

SINE.            9° 

57 

51J 

5?   53' 

B£ 

55' 

5(5' 

57'   !)*'    59' 

50'    51'   52'   53'   54; 

55' 

W   57'   58' 

59' 

9853 
9706 
9559 
94/2 
9265 

9853 
9705 
9558 
94(0 
9263 

9852 
9704 
9556 
9408 
9260 

9852 
9703 
9555 
9406 
9258 

985/ 
9702 
9553 
9404 
9255 

9851 
970/ 
9552 
9402 
9253 

9850 
9700 
9550 
9400 
9250 

9850 
9699 
9549 
9398 
9248 

VS.  .9 
9698 
9547 
9396 
9245 

'9849 
/  '9697 
2'9546 
3-9394 
4'9243 

•1708 

•34/6 
•5/23 
'683  / 
'8539 
/  '0247 
C/955 
/  '3663 
/  -5370 
/7078 

1711 
3421 
5/32 
6843 
8553 

1714 
3427 
5/41 
6854 
8568 

)7)6 
3433 
5)49 
6866 
8582 

1719 
3439 
5(58 
6877 
8596 

1722 

3444 
5(66 
6889 

861  ( 

1725 
3450 
5/75 
6900 
8625 

(728 
3456 
5/84 
69/2 
8639 

1731 
3462 
5/92 
6923 
8654 

(734 

3467 
520  ( 
6934 
8668 

/ 

2 
3 
4 
5 

9//9  9//6 
8972  8968 
8825  882/ 
8678  8673 
853/  8526 

9113 
8965 
88/7 
8669 
852) 

9110 

8961 
88/3 
8664 
85/6 

9/07 
8958 
8809 
8660 
85// 

9/04 
8954 
8805 
8655 
8506 

9(0( 
895  / 
880  / 
865  / 
850  / 

9098 
8947 
8797 
8646 
8496 

9095 

8944 
8793 
8642 
849  / 

5  '9091 
6  '8940 
7'87S9 
S'8637 
9'8486 

0264 
/975 
3686 
5396 
7/07 

028  / 
(995 
3708 
5422 
7/36 

0299 
20/5 
373/ 
5448 
7(64 

0316 
2035 
3754 
5474 
7(93 

0333 
2055 
3777 
5499 

7222 

0350 
2075 
3800 
5525 
7250 

0367 
2095 
3823 
555  / 
7279 

0385 
2//5 

3846 
5577 

730S 

0402 
2/35 
3869 
5603 
7336 

6 
7 
8 
9 
10 

II 
12 
13 
14 
IS 

8384 
8237 
8090 
7943 
7796 

8378 
823  / 
8084 
7936 
7789 

8373 
8225 
8077 
7929 
778  / 

8368 
82/9 
807/ 
7922 
7774 

8362 
82/3 
8064 
79/5 
7766 

8357 
8207 
8058 
7908 
7759 

835  / 
8201 
805  / 
790  / 
775/ 

8345 
8/95 
8045 
7894 
7744 

8340 
8/89 
8038 
7887 
7736 

/fl'8334 
//  "8/83 
(2-8032 
(37880 
(4V729 

/  '8786 
2-0494 
2'2202 
2'39/fl 
2'56/7 

88/8 
0528 
2239 
3950 
5660 

8849 
0563 
2276 
3990 
5703 

888( 
0597 
23(4 
4030 
5746 

89)2 
063) 
235) 
4070 
5789 

8944 
0666 
2388 
4(/0 
5832 

8975 
0700 
2425 
4/50 
5875 

9007 
0735 
2463 
4/90 
59/8 

9038 
0769 
2500 
423  / 
596  / 

9070 
0803 
2537 
427/ 
6004 

// 
12 

13 
(4 
IS 

16 

17 
18 
19 
20 

7649 
7502 
7356 
7209 
7062 

7641  7633 
7494  7486 
7347  7338 
7/99  7/90 
7052  7042 

7625 
7477 
7329 
7/80 
7032 

76/7 
7469 
7320 
7/7/ 

7022 

7609 
7460 
73// 
7/6( 

70/2 

760) 
7452 
7302 
7/52 

7002 

7593 
7443 
7293 
7/42 
6992 

7585 
7434 
7284 

7/33 
6982 

IS'7577 
I6'7426 
(77274 
(8'7(23 
(9-6972 

2-7325 
2  '9033 
3'074( 
3-2449 
3-4/57 

737  / 
9082 
0792 
2503 
42/4 

74(7 
9/3( 

0844 
2558 
427) 

7463 
9(79 
0896 
26/2 

4329 

7509 

9228 
0947 
2667 
4386 

7554 
9277 
0999 
272  ( 

4443 

7600 
9325 
(050 
2775 
4500 

7646 
9374 
)/02 
2830 
4558 

7692 
9423 
//54 
2884 
46/5 

7738 
947  ( 
(205 
2939 
4672 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

69/5 
6768 
662  / 
6474 
6327 

6904 
6757 
66/0 
6462 
63/5 

6894 
6746 
6598 
6450 
6302 

6883 
6735 
6587 
6438 
6290 

6873 
6724 
6575 
6426 
6277 

6862 
67/3 
6564 
64/4 
6265 

6852 
6702 
6552 
6402 
6252 

6S4/ 
669/ 
654  / 
6390 
6240 

683  / 
6680 
6529 
6378 
6227 

20-6820 
2C6669 
22-65/7 
23-6366 
24-62/5 

3'5864 
3-7572 
3-9280 
4-0988 
4  '2696 

5925 
7635 
9346 
(057 
2767 

5985 
7698 
94(2 
((25 
2839 

6045 
776) 
9478 
1)94 
29)) 

6(05 
7824 
9544 
(263 
2982 

6(65 
7887 
96(0 
(332 
3054 

6225 
7950 
9676 
/40( 
3/26 

6286 
80/4 
9741 
/469 

3/97 

6346 
8077 
9807 
/538 
3269 

6406 
8(40 
9873 
(607 
3340 

21 
22 
23 
34 

25 

6/80 
6033 
5886 

5740 
5593 

6/67 
6020 
5873 
5725 

5578 

6154 
6006 
5859 
57// 
5563 

6/4( 
5993 
5845 
5696 
5548 

6/28 
5980 
583  / 
5682 
5533 

6//5 
5966 
58/7 
5667 
55/8 

6/02 
5952 
5803 
5653 
5503 

6089 
5939 
5788 
5638 
5488 

6076 
5925 
5774 
5623 

5473 

25-6063 
26-59(2 
27-5760 
28-5609 
29-5457 

4  '4404 
4'6/H 
478/9 
4  '9527 
5'/235 

4478 
6/89 
7899 
96)0 
(32) 

4553 
6266 
7980 
9693 

(407 

4627 
6343 
8060 
9776 
1493 

4702 
642  ( 
8(40 
9859 
1579 

4776 
6498 
8220 
9943 
(665 

485  / 
6576 
830  / 
#026 
/75/ 

4925 
6653 
838  / 
0109 
/837 

5000 
6730 
846/ 
0/92 
/923 

5074 
6808 
854  / 
0275 
2009 

26 
27 
2S 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

5446 
5299 
5/52 
5005 
4858 

5430 
5283 
5(35 
4988 
484  ( 

54/5 
5267 
5//9 
497  / 
4823 

5399 
525  / 
5/03 
4954 
4806 

5384 
5235 
5086 
4937 
4788 

5368 
52/9 
5070 
4920 
477  / 

5353 
5203 
5053 
4903 
4753 

5337 
5/87 
5036 
4886 
4736 

5322 
5/7/ 
5020 
4869 
47/8 

30-5306 
31-5155 
32  '5003 
33-4852 
34-4700 

5-2943 
5  '4650 
5'6358 
5'8066 
5-9774 

3032 
4742 
6453 
8/64 
9874 

3)20 
4834 
6547 
826  / 
9975 

3209 
4926 
6642 
8358 
#075 

3298 
50(7 
6737 
8456 
0(75 

3387 
5109 
683  ( 
8553 
0275 

3476 
5201 
6926 
865  / 
0376 

3564 
5292 
7020 
8748 
0476 

3653 
5384 
7//5 
8846 
0576 

3742 
5476 
7209 
8943 
0677 

31 

32 
33 
34 
35 

47// 
4564 
44/7 
4270 
4/23 

4693 
4546 
4398 
425  / 
4/04 

4675 
4527 
4379 
4232 

4084 

4657 
4509 
436( 
42(2 

4064 

4639 
4490 
4342 
4/93 

4044 

462  / 

4472 
4323 
4173 

4024 

4603 
4453 
4303 
4/54 
4004 

4585 
4435 
4284 
4/34 
3984 

4567 
44/6 
4265 
4/14 
3963 

35-4549 
36-4398 
37-4246 
38-4095 
39-3943 

6'/482 
6'3/90 
6-4897 
6-6605 
6-83/3 

/585 

3296 
5006 

67/7 
8428 

1688 
3402 
5/(5 
6829 
8542 

(79/ 

3508 
5224 
694) 
8657 

(894 
36)4 
5333 

7052 
8772 

(998 
3720 
5442 
7/64 
8886 

2101 
3826 
5551 
7276 
9001 

2204 
3932 
5660 
7388 
9//5 

2307 
4038 
5769 
7499 
9230 

24/0 
4(44 
5877 
76/7 
9345 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

3977 
3830 
3683 
3536 
3389 

3956 
3809 
3661 
35/4 
3367 

3936 
3788 
3640 
3492 
3344 

39)5 
3767 
36/8 
3470 
3322 

3895 
3746 
3597 
3448 
3299 

3874 
3725 
3575 
3426 
3277 

3854 
3704 
3554 
3404 
3254 

3833 
3683 
3532 
3382 
3232 

38/3 
3662 
35/( 
3360 
3209 

40-3792 
4  /  "3640 
42-3489 
43-3338 
44'3/86 

7-002/ 
7"/729 
7-3437 
7-5/44 
7-6852 

0/38 
/849 
3560 
527/ 
6981 

0256 
(970 
3683 
5397 
7((0 

0373 
2090 
3806 
5523 
7239 

049) 
22)0 
3930 
5649 
7368 

0608 
233  ( 
4053 
5775 
7497 

0726 
245  / 
4/76 
590  / 
7626 

0843 
257/ 
4299 
6027 
7755 

096) 
2692 
4422 
6/53 
7884 

(078 
28/2 
4546 
6279 
80(3 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

3242 
3095 
2948 
280  / 
2654 

32/9 
3072 
2924 
2777 
2630 

3/96 
3048 
2900 
2753 
2605 

3/73 
3025 
2876 
2728 
2580 

3/50 
300  / 
2852 
2704 
2555 

3/27 
2978 
2828 
2679 
2530 

3/04 
2954 
2804 
2654 
2505 

308  / 
293  / 
2780 
2630 
2479 

3058 
2907 
2756 
2605 
2454 

45-3035 
46-2883 
47-2732 
48  -258  / 

49-2429 

7-8560 
8-0268 
S-/976 
8  '3684 
8'539/ 

8692 
0403 
2//3 
3824 
5535 

8S24 
0537 
225) 
3964 
5678 

8956 
0672 
2388 
4(05 
582) 

9087 
0807 
2526 
4245 
5965 

92/9 
094  / 
2663 
4386 
6/08 

935  / 
/076 
280  / 
4526 
625  / 

9483 
1211 
2939 
4666 
6394 

96/5 
/345 
3076 
4807 
6538 

9746 
/480 
32/4 
4947 
668  / 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

2507 
236) 
22(4 
2067 
(920 

2482 
2335 
2/87 
2040 
/892 

2457 
2309 
2/6/ 
20/3 
/865 

243  / 
2283 
2/34 
/986 
/838 

2406 
2257 
2/08 
(959 
(8/0 

2380 
223  / 
208  / 
(932 
(783 

2355 
2205 
2055 
/905 
/755 

2329 
2/79 
2028 
/S78 
/727 

2303 
2/52 
2002 
(85( 
(700 

SO'2278 
Sl'2126 
52-1975 
53-1823 
54-1672 

87099 
8'8807 
9-05/5 
9-2223 
9'393/ 

7245 
8956 
0667 
2377 
4088 

7392 
9)05 
08(9 
2532 
4246 

7538 
9254 
097/ 
2687 
4403 

7684 
9403 
((22 
2842 
456  / 

7830 
9552 
(274 
2996 
47/9 

7976 
9701 
/426 
3/5/ 
4876 

8/22 
9850 
/578 
3306 
5034 

8268 
9999 
/730 
346/ 
5/9/ 

84/4 
#/48 
(882 
36/5 
5349 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

/773 
1636 

(479 
/332 
//85 

(745 
(598 
/450 
(303 
//55 

(7(7 
(569 
I42/ 
/273 
//26 

/6S9 
IS4I 

1392 
/244 
/096 

/66/ 
/5/2 
/363 
(2/4 
(066 

(633 
1484 
(334 
//85 
(036 

(605 
(455 
(305 
//55 
(005 

/577 
/427 
(276 
//26 

0975 

(549 
(398 
(247 
(096 
0945 

55-1521 
56-1369 
57-1218 
58-1066 
59-09/5 

9'5638 

97346 
9-9054 
(0-0762 
(0'2470 

5799 
75/0 
9220 
093  / 

2642 

5959 
7673 
9386 
((00 
28(4 

6(20 

7836 
9553 
(269 
2986 

6280 

8000 
97/9 
(438 
3/57 

644  / 
8/63 
9885 
(607 
3329 

6601 

8326 
#05/ 
1776 
3501 

6762 
8490 
02/7 
/945 
3673 

6922 
8653 
0384 
21  14 

3845 

7083 
88/6 
0550 
2283 
40/7 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

(038 
089  / 
0744 
0598 
045  1 

(008 
086  ( 
07/3 
0566 
04(8 

0978 
0830 
0682 
0534 
0386 

0947 
0799 
0650 
0502 
0354 

09/7 
0768 
06/9 
0470 
032  / 

0886 
0737 
0587 
0438 
0289 

0856 
0706 
0556 
0406 
0256 

0825 
0675 
0524 
0374 
0223 

0794 
0643 
0492 
0342 

0/9/ 

60-0764 
61-0612 
62  '046  / 
63-0309 
64-0/58 

(0-4/78 
(0-5885 
/  07593 
/0'930/ 
//'/009 

4352 
6063 
7774 
9484 
((95 

4527 
624  ( 
7954 
9668 

138) 

4702 
64(8 
8(35 
985  ( 

(568 

4877 
6596 
83/5 
#035 
(754 

5052 
6774 
8496 
02/8 
(940 

5226 
695  / 
8676 
040  / 
2/26 

540  / 
7/29 
8857 
0585 
23/3 

5576 
7307 
9037 
0768 
2499 

575/ 
7484 
92/8 
095  / 
2685 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 

70 

0304 
0/57 

toio 

9863 
97/6 

027  / 
0/24 
9976 
9829 
9681 

0238 
0090 
9942 
9794 
9646 

0205 
0057 
9908 
9760 
96/2 

0/72 
#023 
9874 
9725 

9577 

0/39 
9990 
9840 
969  / 

9542 

0/06 
9956 
9806 
9656 

9506 

0073 
9922 
9772 
9622 
947  / 

0040 
9889 
9738 
9587 
9436 

65-0006 
65-9855 
66-9704 
679552 
68-940/ 

//•27/7 

/  /  '4424 
/C6/32 
/  /  '7840 
/  /  '9548 

2906 
46/6 
6327 
8038 

9749 

3095 
4809 
6522 
8236 

9949 

3284 
5000 
67/7 
8433 
#)50 

3473 
5)92 
69)2 
8631 
0350 

3662 
5384 
7/07 
8829 
055  / 

385  / 
5576 
730  / 
9027 
0752 

404  f 
5768 
7496 
9224 
0952 

4230 
5960 
769/ 
9422 
//53 

44/9 
6/52 
7886 
9620 
(353 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

9569 
9422 
9275 
9/28 
8982 

9534 
9386 
9239 
9092 
8944 

9499 
935  / 
9203 
9055 
8907 

9463 
93/5 
9/66 
90/8 
8869 

9428 
9279 
9/30 
898/ 
8832 

9392 
9243 
9093 
8944 
8794 

9356 
9207 
9057 
8907 
8757 

932  / 
9/70 
9020 
8870 
87/9 

9285 
9/34 
8983 
8832 
868  / 

69  '9249 
70-9098 
7T8946 
72-8795 
73  '8644 

/2'/256 
/  2  '2964 
/2'467/ 
/2'6379 
/  2  -8087 

/459 
3/70 
488  / 
659) 
8302 

(663 
3376 
5090 
6803 
85/7 

1866 
3583 
5299 
70)5 
8732 

2070 
3789 
5508 
7228 
8947 

2273 
3995 
57/7 
7440 
9/62 

2477 
4202 
5927 
7652 
9377 

2680 
4408 
6/36 
7864 
9592 

2883 
46/4 
6345 
8076 
9806 

3087 
4820 
6554 
8288 

#02  / 

71 
72 
73 
74 
75 

8835 
8688 
854  / 
8394 

8247 

8797 
8649 
8502 
8355 
8207 

8759 
86/( 
8463 
83(5 
8(67 

872  / 
8573 
8424 
8276 
8/27 

8683 
8534 
8385 
8236 
8087 

8645 
8496 
8346 
8/97 
8047 

8607 
8457 
8307 
8/57 
8007 

8569 
84/8 
8268 
S//8 
7967 

853  / 

8380 
8229 
8078 
7927 

74-8492 
75-8341 
76-8/89 
77-8038 
78V887 

/  2  '9  795 
/3-/503 
/3'32// 
/3'49/S 
/3'6626 

#0/3 
(723 
3434 
5(45 
6856 

023  / 
(944 
3658 
537  / 
7085 

0448 
2(65 
388) 
5598 
7314 

0666 

2385 
4(05 
5824 

7543 

0884 
2606 
4328 
6050 
7772 

//02 
2827 
4552 
6277 
8002 

/3/9 

3047 
4775 
6503 
823  / 

(537 
3268 
4999 
6729 
8460 

/755 
3489 
5222 
6956 
8689 

76 

77 
78 
79 
80 

•1 

82 
83 
84 
85 

8100 
7953 
7806 
7659 
75/2 

8060 
79/2 
7765 
76/8 
7470 

80(9 
7872 
7724 
7576 
7428 

7979 
783  / 
7682 
7534 
7385 

7939 
7790 
7641 
7492 
7343 

7898 
7749 
7599 
7450 
7300 

7857 
7707 
7558 
7408 
7258 

78/7 
7666 
75/6 
7365 
72/5 

7776 
7625 
7474 
7323 
7/72 

79-7735 
80-7584 
8(7432 
82-728) 
837(29 

(3-8334 

(4'0042 
(4-/750 
(4-3458 
/4'5/65 

8566 
0277 
(988 
3698 
5409 

8798 
05(2 
2225 
3939 
5653 

9030 
0747 
2463 
4(80 
5896 

9263 
0982 
270) 
4420 
6(40 

9495 
/2/7 
2939 
4661 
6383 

9727 
(452 
3/77 
4902 
6627 

9959 
(687 
34/5 
5/43 
6870 

#/9/ 
/922 
3652 
5383 
7//4 

0423 
2/57 
3890 
5624 
7357 

81 

82 
83 
84 
85 

86 
87 
88 
89 
90 

7365 
72/9 
7072 
6925 
6778 

7323 
7/75 
7028 
688  / 
6733 

7280 
7(32 

6984 
6836 
6688 

7237 
7089 
6940 
6792 
6643 

7/94 
7045 
6896 
6747 
6598 

7/5( 
7002 
6852 
6703 
6553 

7/08 
6958 
6808 
6658 

6508 

7065 
69/4 
6764 
66/3 
6463 

702  ( 
6870 
6720 
6569 
64/8 

84'6978 
85-6827 
86-6675 
87-6524 
88-6372 

(4-6873 
(4'858( 
(5  0289 
(5"(997 
(5-3705 

7/20 
8830 
054  / 
2252 
3962 

7366 
9080 
0793 
2507 
4220 

7613 
9329 
(045 
2762 
4478 

7859 
9578 
(298 
30(7 
4736 

8/05 
9828 
/550 
3272 
4994 

8352 
#077 
/802 
3527 
5252 

8598 
0326 
2054 
3782 
55/0 

8845 
0575 
2306 
4037 
5768 

909  / 
0825 
2558 
4292 
6026 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 
96" 
97 
98 
99 
100 

80 

663  / 
6484 
6337 
6190 
6043 

6586 
6438 
629  / 
6/43 
5996 

6540 
6392 
6245 
6097 
5949 

6495 
6347 
6/98 
6050 
590  / 

6449 
630  / 
6/52 
6003 
5854 

6404 
6255 
6(05 
5956 
5806 

6358 
6208 
6058 
5909 
5759 

63/3 
6/62 
60/2 
586  / 
57// 

6267 
6//6 
5965 
58/4 
5663 

89  6221 
90'6070 
91-5918 
92-5767 
93-56/5 

(5-54/2 
/5'7/20 
(5-8828 
/  6  -0536 
(6'2244 

5673 
7384 
9095 
0805 
25/6 

5934 
7648 
936  ( 
(075 
2788 

6(95 
79(( 
9628 
(344 
3060 

6455 
8(75 
9894 
(6(3 
3333 

67/6 
8438 
#/6/ 
/8S3 
3605 

6977 
8702 
0427 
2/52 
3877 

7238 
8966 
0693 
242  / 

4/49 

7498 
9229 
0960 
269  / 

442) 

7759 
9493 
/226 
2960 

4694 

91 
92 
93 
94 
95 

5896 

5749 
5603 
5456 
5309 

5849 
570  / 
5554 
5406 
5259 

580  ( 
5653 
5505 
5357 
5209 

5753 
5605 
5456 
5308 
5/59 

5705 
5556 
5407 
5258 
5/09 

5657 
5508 
5358 
5209 
5059 

5609 
5459 
5309 
5/59 

5009 

5561 
54/0 
5260 
5/09 
4959 

55/2 
5361 
52/0 
5060 
4909 

94-5464 
95-53/2 
96'5/6/ 
97-50/0 

98-4858 

(6'395( 
16  '5659 
(67367 
(6-9075 

/  7  -0783 

4227 
5937 
7648 
9359 
/069 

4502 
62(5 
7929 
9642 
(356 

4777 
6493 
82)0 
9926 
/643 

5052 

677( 
849  ( 
#2/0 
(929 

5327 
7049 
877  / 
0493 
22/6 

5602 
7327 
9052 
0777 

2502 

5877 
7605 
9333 
/06I 

2709 

6/52 
7883 
96/4 
(344 
3075 

6427 
8/6/ 
9894 
/628 

3362 

96 
97 
98 
99 
100 

10' 

9'  |  8' 

r  & 

!)' 

4' 

3' 

-2' 

r 

10' 

9 

8' 

r 

6' 

&' 

4' 

y 

2' 

r 

SINE. 

COSINE.            80° 

60 


TRAVERSE  TABLES. 


10°           COSINE. 

SINK. 

10° 

o'  |  r 

2' 

3'  |  4' 

5'    6' 

7'  |  8'  |   9' 

0'    1  '    2' 

3'   4'  |  :>'  |  <;'   7' 

8'  |  9' 

1 
2 
3 

4 
5 

/ 

2 
3 

4 

5 
6 
7 
8 
9 
10 

9848 
9696 
9544 
9392 
9240 

9848 
9695 
9543 
9390 
9238 

9847 
9694 
9547 
9388 
9235 

9847 
9693 
9540 
9386 
9233 

9846 
9692 
9538 
9384 
9230 

9846 
969/ 
9537 
93S2 
9228 

9845 
9690 
9535 
9380 
9225 

9845 
9689 
9534 
9378 
9223 

9844 
9688 
9532 
9376 
9220 

'9843 
/  '9687 
2  '9530 
3  '9374 
4-92/7 

•(736 
'3473 
•5209 
'6946 
"8682 

7739 
3479 
5278 
6957 
8697 

7742 
3484 
5227 
6969 
8777 

7745 
3490 
5235 
6980 
8725 

1748 
3496 
5244 
6992 
8740 

7757 
3502 
5252 
7003 
8754 

/754 

3507 
5267 
70/5 
8768 

)757 
35/3 
5270 
7026 
8783 

)759 
35/9 
5278 
7038 
8797 

/762 
3525 

5287 
7049 

881  1 

9088 
8937 
8785 
8633 
848; 

9085 
8933 
878; 
8628 
8476 

9082 
8929 
8777 
8624 
847/ 

9079 
8926 
8772 
86/9 
8466 

9076 
8922 
8768 
86/4 
S46/ 

9073 
8919 
8764 
86/0 
8455 

9070 
89/5 
8760 
8605 
8450 

9067 
89/2 
8756 
860/ 
8445 

9064 
8908 
8752 
8596 
8440 

S'9061 

6'8904 
7'8748 
8'859/ 
9-8435 

/'04/9 
C2/55 
1  '3892 
1  -5628 
1  '7365 

0436 
2/75 
3975 
5654 
7393 

0453 
2795 
3938 
5680 
7422 

0470 
2276 
3967 
5706 
745  / 

0488 
2236 
3984 
573/ 
7479 

0505 
2256 
4006 
5757 
7508 

0522 
2276 
4029 
5783 
7537 

0539 
2296 
4052 
5809 
7565 

0556 
23/6 
4075 
5835 

7594 

0574 
2336 

4098 
5860 
7623 

6 

7 
8 
9 
10 

II 
12 
13 
14 
15 

8329 
8/77 
8025 
7873 
772/ 

8323 
8/7/ 
80/8 
7666 
77/4 

83/8 
8/65 
80/2 
7859 
7706 

83/2 
8/59 
8005 
7852 
7698 

8307 
8/53 
7999 
7845 
769  / 

8301 
8/47 
7992 
7838 
7683 

8295 
8/40 
7985 
7830 
7675 

8290 
8/34 
7979 
7823 
7668 

8284 
8/28 
7972 
78/6 
7660 

IQ'8278 
(7-8722 
127965 
(37809 
(47652 

7-9707 
2'0838 
2  '2574 
2'4377 
2'6047 

9/33 
0872 
2677 
435) 
6090 

9164 
0907 
2649 
4397 
6733 

9/96 
0947 
2686 
4437 
6776 

9227 
0975 
2723 
447  / 
62/9 

9259 
70/0 
2760 
45/( 
6262 

9290 
7044 
2798 
455) 
6305 

9322 
(078 
2835 
459  / 
6348 

9353 
1113 

2872 
4632 
6391 

9385 
7/47 
2909 
4672 
6434 

II 
12 
13 
14 
IS 

16 
17 
18 
19 

20 

7569 
74/7 
7265 
77/3 
6962 

756  / 

7409 
7256 
7/04 
695/ 

7553 

7400 
7247 
7094 
694  / 

7545 
739  / 
7238 
7085 
693  / 

7537 
7383 
7229 
7075 
692  / 

7529 
7374 
7220 
7065 
6911 

752  / 
7366 
72// 
7056 
690  / 

75/2 
7357 
720  / 
7046 
6890 

7504 
7348 
7/92 
7036 
6880 

(57496 
(67339 
(77/83 
(87026 
(9'6S70 

27784 
2'9520 
3'7257 
3'2993 
3-4730 

7830 
9569 
7308 
3048 
4787 

7875 
96/8 
/360 
3/02 
4844 

7927 
9666 
(477 
3(56 
4902 

7967 
97/5 
7463 
3211 
4959 

80/3 
9764 
7574 
3265 
5076 

8059 
98)2 
)566 
3320 
5073 

8/04 
986/ 
(678 
3374 
5/37 

8/50 
99/0 
(669 
3429 
5/88 

8/96 
9958 
7727 
3483 
5245 

16 
17 
IS 
19 

20 

21 
22 
23 
24 
25 

68/0 
6658 
6506 
6354 
6202 

6799 
6647 
6494 
6342 
6/89 

6788 
6635 
6483 
6330 
6/77 

6778 
6624 
647  / 
63/7 
6/64 

6767 
66/3 
6459 
6305 
6/5/ 

6756 
6602 
6447 
6293 
6/39 

6746 
659  / 
6436 
6287 
6/26 

6735 
6579 
6424 
6269 
6//3 

6724 
6568 
6472 
6256 
6/00 

20  67/3 
2  /  '6557 
22-6400 
23-6244 
24-6087 

3-6466 
3-8203 
3-9939 
4-7676 
4-3472 

6526 
8266 
#005 
(744 
3484 

6586 
8329 
0077 
78/3 
3555 

6647 
8392 
0(37 
(882 
3627 

6707 
8455 
0203 
7957 
3698 

6767 
8578 
0268 
20/9 
3770 

6827 
858  / 
0334 
2088 
3842 

6887 
8644 
0400 
2/57 
3973 

6947 
8707 
0466 
2225 
3985 

7007 
8770 
0532 
2294 
4056 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

6050 

5898 
5746 
5594 

5442 

6037 
5884 
5732 
5580 
5427 

6024 
5871 
5718 
5565 
54/2 

6011 
5857 
5704 
5550 
5397 

5997 
5843 
5689 
5535 
5382 

5984 
5830 
5675 
552  / 
5366 

597/ 
58/6 
566  / 
5506 
535  / 

5958 
5802 
5647 
5497 
5336 

5944 
5788 
5632 
5476 
5320 

25-5937 
26-5774 
27-5678 
28-5467 
29-5305 

4-5/49 
4'6885 
4'862/ 
5'0358 
5'2094 

5223 
6962 
8702 
044  / 
2/80 

5297 

7040 
8782 
0524 
2266 

5372 
7((7 

8862 
0607 
2352 

5446 
7/94 
8942 
0690 
2438 

552  / 
7272 
9022 
0773 
2524 

5595 
7349 
9/03 
0856 
26/0 

5670 
7426 
9/83 
0939 
2696 

5744 
7504 
9263 
(022 
2782 

5879 
7587 
9343 
//05 

2868 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

5290 
5/38 
4987 
4835 
4683 

5275 
5/22 
4970 
48/7 
4665 

5259 
5/06 
4953 
4800 
4647 

5243 
5090 
4936 
4783 
4630 

5228 
5074 
4920 
4766 
46/2 

52/2 
5057 
4903 
4748 
4594 

5/96 
504  / 
4886 
473  / 
4576 

5/80 
5025 
4869 
47/4 
4558 

5/64 
5008 
4852 
4696 
4540 

30-5748 
3C4992 
32-4835 
33-4679 
34-4522 

5-3837 
5-5567 
57304 
5'9040 
6-0777 

3920 
5659 
7398 
9/38 
0877 

4009 
575  / 
7493 
9235 
0977 

4097 
5842 
7587 
9333 
(078 

4/86 
5934 
7682 
9430 
7778 

4275 
6026 
7776 
9527 
7278 

4364 
6//7 
7871 
9625 
)378 

4452 
6209 
7966 
9722 
(479 

454  / 
630/ 
8060 
98/9 
)579 

4630 
6392 
8/55 
9977 
7679 

31 
32 
33 
34 
35 

453  / 
4379 
4227 
4075 
3923 

45/3 
4360 
4208 
4055 
3903 

4494 
434  / 
4/89 
4036 
3883 

4476 
4323 
4/69 
40/6 
3862 

4458 
4304 
4/50 
3996 
3842 

4440 
4285 
4/3/ 
3976 
3822 

442  / 
4266 
4111 
3956 
380  / 

4403 
4247 
4092 
3936 
378/ 

4384 
4228 
4072 
39/6 

3760 

35-4366 
36-4209 
37-4053 
38-3896 
39-3740 

6'25/3 
6'4250 
fi'5986 
67723 
6-9459 

26/6 
4356 
6095 
7834 
9574 

2720 
4462 
6204 
7946 
9688 

2823 
4568 
63(3 
8058 
9803 

2926 

4674 
6422 
8/70 
99/8 

3029 
4780 
653  / 

828  / 
#032 

3/32 

4886 
6639 
8393 
0/47 

3235 
4992 
6748 
8505 
026/ 

3338 
5098 
6857 
86/6 
0376 

3447 
5204 
6966 
8728 
0490 

36 
37 
38 
39 
40 

41 

42 
43 
44 
45 
46 
47 
48 
49 
50 

377  / 
36/9 
3467 
33/5 
3164 

3750 
3598 
3446 
3293 
3/47 

3730 
3577 
3424 
327  / 
3//S 

3709 
3555 
3402 
3249 
3095 

3688 
3534 
3380 
3226 
3072 

3667 
35/3 
3358 
3204 
3049 

3646 
349  / 
3336 
3/8/ 
3026 

3625 
3470 
33/4 
3/59 
3003 

3604 
3448 
3292 
3/36 
2980 

40'3583 
47  '3427 
42-3270 
43-3/74 
44-2957 

7'//96 
7-2932 
7-4669 
7-6405 
7-8742 

/3/3 
3053 
4792 
653) 
827  / 

/43/ 
3/73 
49/5 
6657 
8399 

(548 
3293 
5038 
6783 
8528 
0273 
20)9 
3764 
5509 
7254 

1665 
3413 
5161 
6909 
8657 
0405 
2753 
390  / 
5649 
7397 

/783 
3534 
5285 
7035 

8786 

(900 
3654 
5408 
7/6) 
89/5 

20/8 
3774 
553  / 
7287 
9044 

2)35 
3895 
5654 
74)3 
9/73 

2253 
40/5 
5777 
7539 
9302 

41 
42 
43 

44 
45 

3012 
2860 
2708 
2556 
2404 

2988 
2836 
2683 
253) 
2379 

2965 
28/2 
2659 
2506 
2353 

2942 
2788 
2635 
248  / 
2328 

29/8 
2764 
26/0 
2456 
2303 

2895 
2740 
2586 
2432 

2277 

287/ 
27/7 
2562 
2407 
2252 

2848 
2692 
2537 
2382 
2226 

2824 
2668 
25/2 
2356 

220  / 

45  -280  / 
46-2644 
47-2488 
48-2337 
49-2/75 

7-9878 
8'/675 
8'335I 
8-5088 
S'6824 

#0(0 
(749 
3489 
5228 
6967 

0/42 

(884 
3626 
5368 
7111 

0537 
2288 
4039 
5789 
7540 

0669 
2422 
4/76 
5930 
7683 

0800 
2557 
43/3 
6070 
7827 

0932 
2692 
445) 
62/0 
7970 

7064 
2826 
4588 
635) 
S//3 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

2252 
2/00 
/94S 
(796 
1644 

2226 
2074 
/92/ 
/769 

1616 

2200 
2047 
(894 
(742 
(589 

2/74 
2021 
1868 
1714 
1561 

2/49 
/995 
/84f 
(687 
/533 

2/23 
7968 
18/4 

/659 
1505 

2097 
7942 
/787 
(632 
(477 

207  / 
(9/5 
(760 
/604 
(449 

2045 
(889 
/733 
(577 
/42/ 

50'2078 
5C7862 
52-1705 
53-7549 
54-7392 

8'856/ 
9-0297 
9'2034 
9-3770 
9-5507 

8707 
0446 
2/85 
3925 
5664 

8853 
0595 
2337 
4079 
5822 

8999 
0744 
2489 
4234 
5979 

9/45 
0893 
264  / 
4389 
6/37 

929  / 
/042 
2793 
4543 
6294 

9437 
(19) 
2944 
4698 
6452 

9583 
7340 
3096 
4853 
6609 

9729 
/4S9 
3248 
5007 
6767 

9875 
/637 
3400 
5/62 
6924 

5/ 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56. 
57 
58 
59 
60 

/492 
/340 
//89 
/037 
0885 

1464 
1312 
1159 
1007 
0854 

(436 
/283 
;/30 
0977 
0824 

1407 
1254 
1100 
0947 
0793 

(379 
7225 
(07/ 
09/7 
0763 

1350 
1196 
1041 

0887 
0733 

(322 
/  (67 
/0/2 
0857 
0702 

7293 
//38 

0982 
0827 
067/ 

(265 
7/09 
0953 
0797 
064/ 

55-7236 
56-7079 
57-0923 
58-0766 
59-0670 

9-7243 
9-8979 
/0-07/6 
(0-2452 
70-4(89 

7403 
9/43 
0882 
2621 
436) 

7564 
9306 
/048 
2790 
4533 

7724 
9469 
1214 
2959 
4705 

7885 
9633 
/380 
3/28 
4876 

8045 
9796 
1547 
3297 
5048 

8205 
9959 
)7)3 
3466 
5220 

8366 
#722 
7879 
3635 
5392 

8526 
0286 
2045 
3804 
5564 

8686 

0449 
221  / 
3973 
5735 

61 
62 
63 
64 
65 

0733 
058  / 
0429 
0277 
0/25 

0702 
0549 
0397 
0245 
0092 

067/ 
05/8 
0365 
02/2 
0059 

0640 
0487 
0333 
0/80 
#026 

0609 
0455 
030/ 
0/47 
9993 

0578 
0424 
0269 
0//5 
9960 

0547 
0392 
0237 
0082 
9927 

05/6 
0360 
0205 
0049 
9894 

0485 
0329 
0/73 
4077 
9867 

60  "0453 
6  /  '0297 
62-0(40 
62-9984 
63  '9827 

70'5925 
707662 
(0-9398 
(7-7/35 
1  1  -2871 

6/00 
7839 
9579 
/3/S 
3057 

6275 
80/7 
9759 
(502 
3244 

6450 
8195 
9940 
1685 
3430 

6624 
8372 
#720 
/868 
36/6 

6799 
8550 
030) 
205) 
3802 

6974 
8727 
048) 
2235 
3988 

7/48 
8905 
066/ 
24/8 
4/75 

7323 
9082 
0842 
2601 
4361 

7498 
9260 
(022 
2785 
4547 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

9973 
982  / 
9669 
95/7 
9365 

9940 
9787 
9635 
9482 
9330 

9906 
9753 
9600 
9448 
9295 

9873 
97/9 
9566 
94/3 
9259 

9839 
9685 
953  / 
9377 

9224 

9806 
965  / 
9497 
9342 
9/88 

9772 
96/7 
9462 
9307 
9/52 

9738 
9583 
9427 
9272 
9//6 

9705 
9549 
9393 
9237 
908/ 

64'967I 
65-95(4 
66-9358 
67-9201 
68-9045 

1  1  -4608 
1  1  -6344 
77  8087 
7C9877 
(2-1554 

4797 
6536 
8276 
#0(5 
(754 

4986 
6728 
8470 
02/3 
/955 

5775 
6920 
8665 
0470 
2755 

5364 
7112 
8860 
0608 
2356 

5553 
7304 
9055 
0805 
2556 

5742 
7496 
9249 
1003 
2757 

5937 

7688 
9444 
/20/ 
2957 

6/20 
7879 
9639 
/398 
3/58 

6309 
8077 
9834 
(596 
3358 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

92/4 
9062 
89/0 
8758 
8606 

9/78 
9025 
8873 
8720 
8568 

9/42 
8989 
8836 
8683 
8530 

9/06 
8952 
8799 
8645 
8492 

9070 
89/6 
8762 
8608 
8454 

9033 
8879 
8725 
8570 
8416 

8997 
8842 
8687 
8532 
8377 

896/ 
8806 
8650 
8495 
8339 

8925 
8769 
86/3 
8457 
830  / 

69-8888 
70-8732 
77  '8575 
72-84/9 
73'8262 

72-3290 
72-5027 
72-6763 
72-8500 
/  3  '0236 

3494 
5233 
6972 
87/2 
0457 

3697 
5439 
7/87 
8924 
0666 

3900 
5645 
7390 
9(36 
088  ( 

4(04 
5852 
7600 
9347 
)095 

4307 
6058 
7809 
9559 
/3/0 

45)0 
6264 
80/8 
977) 
)525 

47/4 
6470 
8227 
9983 
7740 

49/7 
6676 
8436 
#/95 
(955 

5/20 
6883 
8645 
0407 
2769 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

8454 
8302 
8/50 
7998 
7846 

84/5 
8263 
8/f  / 

7958 
7806 

8377 
8224 
807  / 
79/8 
7765 

8338 
8/85 
S032 
787S 
7725 

8300 
8146 
7992 
7838 
7684 

826  / 
8/07 
7952 
7798 
7643 

8222 
8067 
79/2 
7758 
7603 

8/84 
8028 
7873 
77/7 
7562 

8/45 
7989 
7833 
7677 
752  / 

74'8/06 
757949 
76-7793 
77-7636 
78-7480 

(3-7973 
/  3  "3  709 
13  '5446 
/3'7/82 
/3-S9/9 

2790 
3930 
5669 

7408 
9/48 

2408 
4/50 
5892 
7635 
9377 

2626 
437  ( 
6116 

7861 
9606 

2843 
459  / 
6339 

8087 
9835 

306) 
48/2 
6563 
83/3 

#064 

3279 
5032 
6786 
8540 
0293 

3496 
5253 
7009 
8766 
0522 

37/4 
5473 
7233 
8992 
0752 

3932 
5694 
7456 
92)8 
098  / 

76 
77 
78 
79 

80 

81 

82 
83 
84 
85 
86 
87 
88 
89 
90 

7694 
7542 
7390 
7239 
7087 

7653 
750  / 
7348 
7/96 
7044 

76/2 
7459 
7306 
7/54 
7001 

7571 
7418 
7264 
7111 
6957 

7530 
7376 
7222 
7068 
69/4 

7489 
7334 
7/80 
7026 
687) 

7448 
7293 
7/38 
6983 
6828 

7406 
725  / 
7095 
6940 
6784 

7365 
7209 
7053 
6897 
6747 

79  '7323 
807/67 
8/70/0 
82-6854 
83-6697 

/4-0655 
(4-2392 
)4'4/28 
(4-5864 
(4760/ 

0887 
2626 
4366 
6/05 
7844 

1119 
2861 
4604 
6346 
8088 

1351 
3096 
4847 
6586 
833  ( 

)583 
333) 
5079 
6827 
8575 

/S/5 
3566 
53)7 
7067 
88/8 

2047 
380) 
5554 
7308 
9062 

2279 
4036 
5792 
7549 
9305 

25  !  1 
4270 
6030 
7789 
9549 

2743 
4505 
6267 
8030 
9792 

81 
82 
83 

84 

as 

86 

87 
88 
89 
90 

6935 
6783 
663  / 

6479 
6327 

689  / 
6739 
6586 
6434 
6281 

6848 
6695 
6542 
6389 
6236 

6804 
665  / 
6497 
6344 
6/90 

6760 
6606 
6452 
6298 
6/45 

6717 
6562 
6408 
6253 
6099 

6673 
65/8 
6363 
6208 
6053 

6629 
6473 
63/8 
6762 
6007 

'  6585 
6429 
6273 
6//7 
596  / 

84  '654  / 
85-6384 
86-6228 
87-6077 
88-59/5 

(4-9337 
(5'(074 
(5-28(0 
(5-4547 
(5-6283 

9584 
/323 

3062 
4802 
654  / 

9830 
1572 
3315 
5057 
6799 

#076 
(822 
3567 
53(2 

7057 

0323 
2071 
38)9 
5567 
73)5 

0569 
2320 
407/ 
582) 
7572 

08)5 
2569 
4323 
6076 
7830 

)062 

28/8 
4575 
6331 
8088 

1308 
3067 
4827 
6586 
8346 

7554 
33)6 

5079 
684) 
8603 

91 
92 
93 
94 
95 

6/75 
6023 
587/ 
57/9 
5567 

6/29 
5977 
5824 
5672 
55/9 

6083 
5930 
5777 
5624 
547  / 

6037 
5883 
5730 
5576 
5423 

599  / 
5837 
5683 
5529 
5375 

5944 
5790 
5635 
5481 
5326 

5898 
5743 
5588 
5433 
5278 

5851 
5696 
5540 
5385 
5229 

5805 
5649 
5493 
5337 
5781 

89-5758 
90-5602 
97  "5445 
92-5289 
93-5/32 

75'8020 
75-9756 
/6'/493 
16-3229 
/  6  '4966 

8280 
#020 
7759 
3499 
5238 

8547 
0283 
2026 
3768 
55)0 

8802 
0547 
2292 
4037 
5782 

9062 
08/0 
2558 
4306 
6054 

9323 
)074 
2825 
4575 
6326 

9584 
7337 
309) 
4845 
6598 

9844 
)60) 
3357 
5))4 
6870 

#/05 
)864 
3624 
5383 
7/43 

0365 
2/28 
3890 
5652 
74/5 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

79 

54/5 
5264 
5//2 
4960 

4808 

5367 
52/4 
5062 
49/0 
4757 

53/8 
5/65 
50/2 
4860 
4707 

5270 
51/6 
4963 
4809 
4656 

522  / 

5067 
49/3 
4759 
4605 

5/72 
50/8 

4863 
4709 

4554 

5/23 
4968 
48/3 
4658 
4503 

5074 
4979 
4763 
4608 
4452 

5025 
4869 
47/3 
4557 
440  / 

94'4976 
95-48/9 
96-4663 
97-4506 
98-4350 

(6-6702 
(6-8439 
77-0/75 
(7-79/2 

/  7-3648 

6977 
8777 
0456 
2)95 
3935 

7252 
8994 
0737 
2«79 
4227 

7527 
9272 
7077 
2762 
4508 

7802 
9550 
/298 
3046 

4794 

8077 
9828 
(579 
3329 
5080 

8352 

#/06 
/S59 
36/3 
5367 

8627 
0384 
2)40 
3897 
5653 

8902 
066  / 
242) 
4/80 

5940 

9)77 
0939 
270  / 
4464 
6226 

96 
97 
98 
99 
100 

60' 

59' 

5H'  |  57' 

56' 

55' 

54' 

53' 

52' 

51' 

60'    59' 

58'  i  57' 

56'  |  55' 

54' 

53' 

52'   51' 

SINK. 

COSINE.            79° 

01 


TRAVERSE  TABLES. 


10 
/ 

2 
3 
4 

5 

COSINE. 

SINE.           10° 

Itf   11'   12'  J  13' 

14'   15' 

16' 

\T   18'    19' 

M    II'   12'  !  13'   14'  |  15'   lli'   17'   18'  |  19' 

/ 
2 
3 
A 
5 

9843 
9686 
9529 
9372 
92/5 

9842 
9685 
9527 
9370 
92/2 

9342 
96S4 
9526 
9368 
92/0 

984) 
9683 
9524 
9366 
9207 

984  ( 
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4830 
6f/8 
8406 
»/94 
(982 

5062 
6852 
8643 
0434 
2225 

8/ 
82 
83 
84 
85 

6497 
6340 
6183 
6026 
5869 

6453 
6295 
6(37 
5980 
5822 

6408 
6250 
6092 
5934 

5776 

6364 
6205 
6047 
5888 
5730 

63/9 
6/60 
600  ( 
5842 
5683 

6275 
6//5 
5956 
5796 

5637 

6230 
6070 
59/0 

5750 
5590 

6/86 

6025 
5865 
5704 
5543 

6/4/ 
5980 
58/9 
5658 
5497 

84-6096 
85-5935 
86-5773 
87-561  1 
88-5450 

15-1800 

IS'3566 
15-5331 
IS'7096 
15  8861 

2047 
38(5 
5583 
735  / 
9/19 

2293 
4064 
5835 
7605 
9376 

2539 
43/3 
6086 
7860 
9634 

2785 
4562 
6338 
8(/5 
9892 

303  / 
48// 
6590 
8370 
»/49 

3278 
5060 
6842 
8625 
0407 

3524 

5309 
7094 
8879 
0664 

3770 
5558 
7346 
9/34 
0922 

40)6 
5807 
7598 
9389 
1)80 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

79 

57/2 
5555 
5398 
5241 
5084 

5665 
5507 
5350 
5/92 
5035 

56/8 
5460 
5302 
5/44 
4986 

557  / 
54/3 
5254 
5095 
4937 

5524 
5365 
5206 
5047 
4888 

5477 
53/7 
5/58 
4998 
4839 

5430 
5270 
5//0 
4950 
4789 

5383 
5222 
506/ 
490/ 
4740 

5335 
5/74 
50/3 
4852 
469  ( 

89-5288 
90-5/26 
9T4965 
92-4803 
93'4641 

'.  5'0626 
/6'239/ 
/6'4/56 
/6'592/ 
/  6  7686 

0887 
2655 

4423 
6/90 

7958 

M47 
29/8 
46S9 
6460 
8230 

/408 
3/8/ 
4955 
6729 
8502 

/668 
3445 
522  / 
6998 
8774 

(929 
3708 
5487 
7267 
9046 

2/89 
397  / 
5754 
7536 
93/8 

2450 
4235 
6020 
7805 
9590 

27/0 
4498 
6286 
8074 
9862 

2970 
476) 
6552 
8343 

#/34 

91 

92 
93 

94 
95 

4927 
4770 
4613 
4456 
4299 

4877 
4720 
4562 
4405 

4247 

4828 
4670 
45/2 
4354 
4/96 

4778 
4620 
446( 
4303 

41  44 

4729 
4570 
*44(( 
425  ( 
4092 

4679 
45/9 
4360 
4200 

404) 

4629 
4469 
4309 
4149 

3989 

4580 
44/9 
4258 
4098 

3937 

4530 
4368 
4207 
4046 
3885 

94'44SO 
95  '43/8 
96-4/56 
97-3995 
98-3833 

/  6  '9452 
(7'/2/7 
17  '2982 

(7-4747 
(7'65/2 

9725 
/494 
3262 
5030 

6798 

tool 

1772 
3543 
5314 
7085 

0276 
2050 
3824 
5597 
737/ 

055  / 
2328 

4/04 
588/ 

7657 

0826 
2605 
4385 
6)64 
7944 

1101 
2883 
4665 
6448 

8230 

(375 
3/6( 
4946 
6731 
85(6 

/650 
3438 
5226 
70/4 
8802 

/925 
37/6 
5507 
7298 

9088 

96 
97 
98 
99 
(00 

50' 

4'.)'   48'  |  47' 

40'  |  45' 

44' 

43' 

42' 

41' 

60'  |  49' 

48' 

47r]  W  \  45 

44'   43' 

B 

41' 

SINE. 

*   OOSTNE.                79° 

TRAVERSE  TABLES. 


10 
( 

2 
3 
4 
I 

COSINE. 

SINE. 

10° 
; 

2 
3 

4 

5 
6 
7 
8 
9 
(0 

•20' 

ST 

22' 

n 

24'   25' 

26' 

27' 

28'    29' 

20' 

2!'  |  22' 

23' 

24' 

25' 

26' 

27' 

28' 

2!)' 

9838 
9676 
95/3 
935  / 
9/89 

9837 
9675 
95/2 
9349 
9/86 

9837 
9674 
95/0 
9347 
9/84 

9836 
9672 
9509 
9345 
9/8/ 

9836 
9671 
9507 
9343 
9/79 

9835 
9670 
9506 
934; 
9/76 

9835 
9669 
9504 
9339 
9/73 

9834 
9668 
9502 
9337 
9/7; 

9834 
9667 
950  1 
9334 
9/68 

•9833 
t'9666 
2-9499 
3'9332 
4'9/65 

•/794 
•3587 
•538  / 
•7/75 
•8969 

1797 
3593 
5390 
7(86 
8983 

(799 
3599 
5398 
7/98 
8997 

;so2 

3605 
5407 
7209 
90/2 

(805 
36/0 
5416 
722  ( 
9026 

(808 
36(6 
5424 
7232 
9040 

(811 
3622 
5433 
7244 
9055 

18(4 
3628 
544  ( 
7255 
9069 

/S/7 
3633 
5450 
7267 
9083 
0900 
27(6 
4533 
6350 
8/66 

;s/9 

3639 
5458 
7278 
9097 
09/7 
2736 
4556 
6375 
8/95 

6 

7 
8 
9 
(0 

9027 
8865 
8702 
8540 
8378 

9024 
886  / 
8698 
8536 
8373 

902  / 
8857 
8694 
853; 
8368 

90/7 
8854 
8690 
8526 
8362 

9014 
8850 
8686 
852  / 
8357 

9011 

8846 
8682 
85/7 
8352 

9008 
8843 
8677 
85/2 
8347 

9005 
8839 
8673 
8507 
834  / 

9002 
8835 
8669 
8502 
8336 

5'8998 
6-8832 
7-8665 
8  '8498 
9-8331 

C0762 
C2556 
C4350 

C6/44 
C7937 

0780 
2576 
4373 
6(69 
7966 

0797 
2596 
4396 
6195 
7995 

08/4 
26/6 
44/9 
622  / 

8023 

083  ( 
2636 

4442 
6247 
8052 

0848 
2656 
4464 
6272 
SOS/ 

0865 
2676 
4487 
6298 
8(09 

0883 
2696 
45(0 
6324 
8(38 

/; 

(2 
13 
14 
/5 

82/6 
8054 
7892 
7729 
7567 

82/0 
8047 
7885 
7722 
7559 

8204 
804; 
7878 
77/5 
755  / 

8/99 
8035 
787  / 
7707 
7544 

8193 
8029 
7864 
7700 
7536 

8187 
8022 
7857 
7693 
7528 

8/81 
80/6 
785  / 
7685 
7520 

8/75 
8010 
7844 
7678 
75/2 

8/70 
8003 
7837 
767  / 
7504 

IO'S/64 
/  /  '7997 
127830 
I3'7663 
14-7496 

/'973I 
2-/52S 
2-33/9 
2-5;  12 
2'6906 

9763 
(559 
3356 
5/52 

6949 

9794 
(594 
3393 
5(93 
6992 

9826 
(628 
3430 
5233 
7035 

9857 
(662 
3467 
5273 
7078 

9889 
/697 
3505 
53/3 

7;2; 

9920 
1731 
3542 
5353 
7(64 

9952 
(765 
3579 
5393 
7207 

9983 
/800 
36/6 
5433 
7250 

#0/4 
1834 
3653 
5473 
7292 

II 
12 
13 
14 
15 

76 
(7 
18 
19 

20 

7405 
7243 
708  / 
69/8 

6756 

7397 

7234 
707  / 
6908 
6746 

7388 
7225 
7062 
6898 
6735 

7380 
72/6 
7052 
6889 
6725 

737; 

7207 
7043 
6879 
6714 

7363 

7/98 
7033 
6869 

6704 

7355 
7/89 
7024 
6859 
6693 

7346 
7180 
70/4 
6849 
6683 

7338 
7171 

7005 
6839 
6672 

157329 
167162 
17-6995 
18-6829 
19'6662 

2'8700 

3'0494 
3-2287 
3-4081 
3'5875 

8746 
0542 
2339 
4/36 
5932 

8792 
059  ( 
2390 
4(90 
5989 

8837 
0640 
2442 
4244 
6047 

8883 
0688 
2493 
4299 
6(04 

8929 
0737 
2545 
4353 
6/6/ 

8975 
0786 
2596 
4407 
62(8 

9020 
0834 
2648 
4462 
6275 

9066 
0883 
2699 
45/6 
6333 

9H2 
0931 
275  / 
4570 
6390 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

6594 
6432 
6270 
6/07 
5945 

6583 
6420 
6258 
6095 
5932 

6572 
6409 
6246 
6082 
59/9 

656  / 
6397 
6233 
6070 
5906 

6550 
6386 
6221 
6057 
5893 

6J39 
6374 
6209 
6045 
5SSO 

6528 
6363 
6/97 
6032 
5867 

6517 
635; 
6/85 
60/9 
5853 

6506 
6339 
6;73 
6007 
5840 

20-6495 
21  '6328 
22-6161 
23  '5994 
24'5827 

37669 
3'9462 
4'/256 
4  '3050 
4  '4844 

7729 
9525 
(322 
31  19 
4915 

7789 
9588 
(388 
3/87 
4987 

7849 
9651 
/454 
3256 
5058 

7909 
97(4 
(519 
3325 
5(30 

7969 
9777 
(585 
3393 
520  / 

8029 
9840 
(65( 
3462 
5273 

8089 
9903 
(7(7 
3531 
5344 

8/49 
9966 
(783 
3599 
54(6 

8209 
#029 
;848 
3668 
5487 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

5783 
562  / 
5459 
5296 
5/34 

5769 
5607 
5444 
528  / 
5//9 

5756 
5593 
5429 
5266 
5/03 

5742 
5578 
54/5 
525) 
5087 

5729 
5564 
5400 
5236 
507/ 

57/5 
5550 

5385 
5220 
5056 

570  ; 
5536 
5371 
5205 
5040 

5688 
5522 
5356 
5/90 

5024 

5674 
5507 
5341 
5/75 

5008 

25-5660 
26'5493 
27'5326 
28-5159 
29-4992 

4'6637 
4'843/ 
5'0225 
5-20/9 
5-38/2 

6712 
8508 
0305 
2(02 
3898 

6786 
8586 
0385 
2/85 
3984 

6861 
8663 
0465 
2268 
4070 

6935 

8740 
0545 
235  ( 
4(56 

7009 
88/7 
0625 
2434 
4242 

7084 
8895 
0706 
25;6 
4327 

7(58 

8972 
0786 
2599 
44/3 

7233 
9049 
0866 
2682 
4499 

7307 
9/26 
0946 
2765 
4585 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

4972 
48/0 
4648 
4485 
4323 

4956 
4793 
4630 
4468 
4305 

4940 
4776 
46/3 
4450 
4287 

4923 
4760 
4596 
4432 
4268 

4907 
4743 
4579 
44/4 
4250 

489  ( 
4726 
456( 
4396 
4232 

4875 
4709 
4544 
4379 
42(3 

4858 
4692 
4526 
436  / 
4/95 

4842 
4675 
4509 
4343 
4/76 

30-4825 
31-4659 
32-4492 
33-4325 
34-4/58 

S'5606 
5-7400 
5-9/94 
6-0987 
6'27S; 

5695 
749  ( 
9288 
(085 
2881 

5784 
7583 
9382 
//82 
298  / 

5872 
7675 
9477 
(279 
3082 

5961 
7766 
957( 
(376 
3(82 

6050 
7858 
9666 
(474 
3282 

6(38 
7949 
9760 
(57( 
3382 

6227 
804/ 
9855 
/668 
3482 

63(6 
8/32 
9949 
/766 
3582 

6404 
8224 
#043 
;863 
3682 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 
40 

4161 
3999 
3837 
3675 
35/2 

4/42 
3980 
38/7 
3654 
349  / 

4/23 
3960 
3797 
3634 
347/ 

4/05 
394  / 
3777 
36/3 
3450 

4086 
392) 
3757 
3593 

3429 

4067 
3902 
3737 
3572 
3408 

4048 
3883 
37(7 
3552 
3387 

4029 
3863 
3697 
353/ 

3365 

40/0 
3843 
3677 
3511 

3344 

35  '399  / 
36  '3824 
37-3657 
38-3490 
39  '3323 

6-4575 
6-6369 
6'8(62 
6'9956 
7-/750 

4678 
6474 
827  ( 
#068 
1864 

4781 
6580 
8380 
0/79 
/979 

4884 
6686 
8489 
029  / 
2093 

4987 
6792 
8597 
0402 
2208 

5090 
6S98 
8706 
05/4 
2322 

5(93 

7004 
88(5 
0626 
2437 

5296 
7//0 
8923 
0737 

255; 

5399 
72/5 
9032 
0849 
2665 

5502 

732; 

9I4/ 
0960 
2780 

41 
42 
43 
44 
45 

3350 
3/88 
3026 
2864 
270  / 

3329 
3/66 
3003 
284  / 
2678 

3307 
3/44 
298  / 
28/8 
2654 

3286 
3/22 
2958 
2795 
263  / 

3264 
3/00 
2936 
2771 
2607 

3243 
3078 
29/3 
2748 
2584 

322  / 
3056 
2891 
2725 
2560 

3200 
3034 
2868 
2702 
2536 

3/78 
30/2 
2845 
2679 
25/2 

40-3156 
4  /  '29  89 
42  '2822 
43-2655 
44-2489 

7-3544 
7-5337 
7-7/3; 
7-8925 
8'07;9 

366( 
5457 
7254 
905/ 
0847 

3778 
5578 
7377 
9/77 
0976 

3896 
5698 
7500 
9303 
//05 

4013 
58(8 
7623 
9428 
(234 

4/30 
5938 
7746 
9554 
/362 

4247 
6058 
7869 
9680 
(49( 

4365 
6/79 
7992 
9806 
(620 

4482 
6299 

s;;5 

9932 
(749 

4599 
64(9 
8238 
#058 
1877 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 
47 
48 
49 
50 

2539 
2377 
22/5 
2053 
/890 

25/5 
2352 
2/90 
2027 
(864 

249  / 
2328 
2/65 
200  / 
(838 

2467 
2303 
2/39 
/976 
(8/2 

2443 
2279 
2//4 
/950 
(786 

24/9 
2254 
2089 
/924 
/759 

2394 
2229 
2064 
1898 
(733 

2370 
2204 
2039 
/873 
(707 

2346 
2/80 
20/3 
/847 
/680 

45  '2322 
46-2/55 
47'/988 
48'/82/ 
49'I654 

S'25/2 
S'4306 
S'6/00 
87894 
8  '9687 

2644 
444  ( 
6237 
8034 
9830 

2776 
4575 
6375 
8/74 
9973 

2907 
47/0 
65;2 
83/4 
#//7 

3039 
4844 
6649 
8454 
0260 

3/70 
4978 
6786 
8595 

0403 

3302 
5O3 
6924 
8735 

0546 

3434 
5247 
706( 
8875 

0689 

3565 
5382 
7/98 
90/5 
0832 

3697 
55(6 
7336 
9;55 
0975 

5/ 
52 
53 
54 
55 

/728 
(566 
/404 
/242 
(079 

(702 
(539 
/376 
(2/3 
/05/ 

/675 

;5;2 

/34S 
//85 
/022 

1648 
;484 

;32; 
;;57 

0993 

1621 
1457 
1293 
1129 
0964 

(595 
;430 
1265 
1100 
0935 

(568 
(402 
(237 
(072 
0906 

/54/ 
/375 
/209 
/043 
0877 

(5/4 
(348 

(is; 
;o/5 

0848 

50'I497 
Sl'1320 
52-1153 
53-0986 
54-0819 

9'/48( 
9  '3275 
9'5069 
9'6862 
9'8656 

1627 
3424 
5220 
70(7 
88/3 

(773 
3572 
5372 
7171 
8971 

/9/9 
372  / 
5523 
7326 
9/28 

2065 
3870 
5675 
7480 
9286 

22// 
4019 
5827 
7635 
9443 

2357 
4167 
5978 
7789 
9600 

2502 
43/6 
6/30 
7944 
9758 

2648 
4465 
6282 
8098 
99/5 

2794 
46(4 
6433 
8253 
#072 

51 
52 
S3 
54 
55 
56 
57 
58 
59 
60 

56 

57 
5S 
59 
60 

09/7 
0755 
0593 
0431 
0268 

0888 
0725 
0563 
0400 
0237 

0859 
0695 
0532 
0369 
0206 

0829 
0666 
0502 
0338 

o;74 

0800 
0636 
047; 
0307 
0/43 

0771 
0606 
044  / 
0276 
0111 

074) 
0576 
04/0 
0245 
0080 

07/2 
0546 
0380 
02/4 
0048 

0682 
0516 
0349 
0183 
#016 

55-0652 
56-0486 
57-0319 
58-0/52 
58-9985 

/0'0450 
(fl'2244 
/  0'4037 
/0-583/ 
/  C'7625 

06/0 
2407 
4203 
6000 
7796 

0770 
2570 
4369 
6/69 
7968 

0930 
2733 
4535 
6337 
8/40 

(09) 
2896 
470  ( 
6506 
83  (( 

/25/ 

3059 
4867 
6675 
8483 

1411 

3222 
5033 

6844 
8655 

/57/ 
3385 
5/99 
70/3 
8826 

(732 
3548 
5365 

7;s; 

8998 

(892 
37(( 
5531 
7350 
9(70 

61 
62 
63 
64 
65 

0/06 
9944 
9782 
9620 
9458 

0074 
99/2 
9749 
9586 
9424 

0043 
9879 
97/6 
9553 
9390 

fOII 
9847 
9683 
95/9 
9356 

9979 
98/4 
9650 
9486 
932/ 

9947 
9782 
96/7 
9452 
9287 

99/4 
9749 
9584 
94/8 
9253 

9882 
97/6 
955  / 
9385 
92/9 

9850 
9684 
95/7 
9351 
9/85 

59  '98/8 
60  '965  / 
6  /  '9484 
62-93/7 
63-9/50 

10-94/9 

((•(2(2 

/  ;  '3006 
/  /  -4800 
/  ;  '6593 

9593 
(390 
3/86 
4983 
6779 

9768 
(567 
3367 
5/66 
6965 

9942 
(744 
3547 
5349 
7/5; 

#((7 
(922 
3727 
5532 
7337 

029  / 
2099 
3907 
57/5 
7523 

0466 
2277 
4088 
5898 
7709 

0640 
2454 
4268 
6082 
7895 

08/5 
263  / 
4448 
6265 
808/ 

0989 
2809 
4628 
6448 
8267 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

9295 
9/33 
897/ 
8809 
8647 

926  / 
9098 
8935 
8773 
86/0 

9226 
9063 
8900 
8737 
8573 

9/92 
9028 
8864 
8700 
8537 

9/57 
8993 
8829 
8664 
8500 

9/22 
8958 
8793 
8628 
8463 

9088 
8922 
8757 
8592 
8426 

9053 
888Z 
8721 
8555 
8390 

90/8 
8852 
8685 
85/9 
8353 

64-8983 
65-88/6 
66-8649 
67-8482 
68-83/6 

(  1  "8387 
/2'OI8( 
(2"/975 
(2-3768 
12  '5562 

8576 
0373 
2/69 
3966 
5762 

8765 
0564 
2364 
4/63 

5963 

8954 
0756 
2558 
436  / 
6/63 

9;43 
0948 
2753 

4558 
6363 

933; 
((39 
2948 

4756 
6564 

9520 
1331 
3142 
4953 
6764 

9709 
;523 
3337 
5/50 
6964 

9898 

;7;s 

353  ( 

5348 
7(64 

#087 
(906 
3726 

5545 
7365 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

8484 
8322 
8160 
7998 
7836 

8447 
8285 
8/22 
7955 
7796 

84/0 
8247 
8084 
7920 
7757 

8373 
8209 
8045 
7882 
77/8 

8336 
8/7; 
8007 
7843 
7679 

8298 
8/34 
7969 
7804 
7639 

826  / 
8096 
7930 
7765 
7600 

8224 
8058 
7892 
7726 
7560 

8/86 
8020 
7853 
7687 
752  / 

69-8/49 
707982 
717815 
72-7648 
737481 

(27356 
/2'9/50 
(3-0943 
(3-2737 
;  3  -4531 

7559 
9356 
((52 
2949 
4746 

7762 
9562 
(36/ 
3/6/ 
4960 

7965 
9768 
(570 
3372 
5/75 

8)69 
9974 
(779 
3584 
5389 

8372 
#(80 
;988 
3796 
5604 

8575 
0386 
2/97 
4008 
58/8 

8778 
0592 
2406 
42/9 
6033 

898  ( 
0798 
26(4 
443  ( 
6248 

9(84 
(004 
2823 
4643 
6462 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

7673 
75// 
7349 
7/87 
7025 

7634 
747/ 
7308 
7/46 
6983 

7594 
743) 
7268 
7/04 
694  / 

7554 
7390 
7227 
7063 
6899 

75/4 
7350 
7/86 
702  / 
6857 

7474 
7310 
7/45 
6980 
68/5 

7434 
7269 
7/04 
6938 
6773 

7394 
7228 
7063 
6897 
673  / 

7354 
7/88 
702  / 
6855 
6689 

747314 
75V/47 
76-6980 
77-68/3 
78-6646 

(3-6325 
/3-S//8 
(3'99(2 

/4-I706 
(4-3500 

6542 
8339 
#(35 
(932 

3729 

6760 
8559 
0359 
2/58 
3958 

6977 
8779 
0582 
2384 
4/86 

7(95 
9000 
0805 
26(0 
44(5 

74;2 
9220 
(028 
2836 

4644 

7629 
9440 
1251 
3062 
4873 

7847 
966/ 
(474 
3288 
5/02 

8064 
988( 
(698 
35;  4 
533  ( 

8282 

#/o; 

;92( 
3740 
5560 

76 
77 
78 
79 
80 

8) 
82 
83 
84 
85 

6862 
6700 
6538 
6376 
62/4 

6820 
6657 
6495 
6332 
6/69 

6778 
66/5 
645  / 
6288 
6/25 

6735 
6572 
6408 
6244 
6080 

6693 
6529 
6364 
6200 
6036 

6650 
6485 
632  / 
6/56 
5991 

6608 
6442 
6277 
6N2 
5946 

6565 
6399 
6233 
6067 
5902 

6522 
6356 
6/89 
6023 
5857 

79  '6479 
SO'63/2 
S/-6/46 
82-5979 
83-5812 

(4-5293 
147087 
14-8881 
IS'0675 
15-2468 

5525 
7322 
91(8 
09(5 
27/2 

5757 
7556 
9356 
H55 
2955 

5989 
779; 
9593 
(396 
3/98 

6220 
8026 
983  / 
/636 
344  / 

6452 
8260 
#068 
(876 
3684 

6684 
8495 
0306 
2(17 
3928 

69/6 
8729 
0543 
2357 
4/7/ 

7(47 
8964 
07S( 
2597 
44(4 

7379 
9;99 

/o/s 

2838 
4657 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

«05/ 
5889 
5727 
5565 
5403 

6007 
5844 
568  / 
55/8 
5356 

5962 
5798 
5635 
5472 
5309 

59/7 
5753 
5589 

5425 
5262 

5871 
5707 
5543 
5379 
52/4 

5826 
566; 
5497 
5332 
5/67 

578; 
56;6 
5450 
5285 
5/20 

5736 
5570 
5404 
5238 
5072 

5690 
5524 
5358 
5/91 
5025 

84'5645 
85'5478 
86'53;; 
87-5/44 
88-4977 

15-4262 
(5'6056 
(5'7850 
IS'9643 
16-1437 

4508 
6305 
8(0( 
9898 
(695 

4754 
6554 
8353 
#/53 

/952 

5000 
6803 
8605 
0407 
22/0 

5246 
7052 
8857 
0662 
2467 

5492 
730  ( 
9(09 
09(7 
2725 

5739 
7549 
9360 
1171 

2982 

5985 
7798 
96/2 
(426 
3240 

623; 
8047 
9864 
/68( 
3497 

6477 
8296 
#06 
(935 
3755 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

5241 
5078 
49/6 
4754 
4592 

5/93 
5030 
4868 
4705 
4542 

5/45 
4982 
48/9 
4656 
4492 

5098 
4934 
4770 
4606 
4443 

5050 
4886 
472  / 
4557 
4393 

5002 
4837 
4673 
4508 
4343 
4/78 
40/3 
3849 
3684 
35/9 

4954 
4789 
4624 
4458 
4293 

4906 
474  / 
4575 
4409 
4243 

4858 
4692 
4526 
4359 
4;93 

89-48/0 
90-4643 
91  '4476 
92-4309 
93-4/43 

16-3231 
(6'5025 
16-68)8 
(6'86(2 
(7-0406 

349  ( 
5288 
7084 
888  ( 
0678 

3752 
555  / 
735; 
9/50 
0950 

40/2 
58/4 
76/7 
94/9 
(22/ 

4272 
6078 
7883 
9688 
(493 

4533 
634  '( 
8(49 
9957 
(765 

4793 
6604 
84(5 
#226 
2037 

5053 
6867 
868  ( 
0495 
2309 

53M 
7/30 
8947 
0764 
2580 

5574 
7394 
9213 
1033 
2852 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

79 

4430 
4267 
4/05 
3943 

3781 

4379 
42/7 
4054 
3897 
3729 

4329 
4/66 
4003 
3840 
3676 

4279 
4//5 
395) 
3788 
3624 

4229 
4064 
3900 
3736 
3572 

4/28 
3962 
3797 
3632 
3466 

4077 
39/; 
3745 
3579 

34/4 

4026 
3860 
3694 
3527 

3361 

94-3976 
95-3809 
96-3642 
97-3475 
98-3308 

(7-2200 
(7-3993 
(7-5787 
(7758( 

(7-9375 

2474 
427  ( 
6067 
7864 
966  ( 

2749 
4548 
6348 
8/47 
9947 

3024 
4826 
6628 
843  / 
#233 

3298 
5(04 
6909 
87(4 
05(9 

3573 
538  ( 
7/89 
8997 
0805 

3848 
5659 
7469 
9280 
(09( 

4/22 
5936 
7750 
9564 
(377 

4397 
62/4 
8030 
9847 
/664 

4672 
649  ( 
83(f 

#(30 
(950 

96 
97 
98 
99 
100 

40'  |  39'   38'   37' 

36' 

35'  |  34' 

33' 

32' 

31' 

40'    31)' 

38'  |  37' 

36'   35' 

34'  |  33' 

32' 

31' 

SINE. 

COSINE.            79° 

TRAVERSE  TABLES. 


10 
/ 

2 
3 
4 
5 
6 
7 
8 
9 
(0 

COSINE. 

SrxF,             10° 

3d'  |  31' 

32' 

33'   34'   35' 

36' 

37' 

38' 

3!)' 

30' 

31' 

32'   33'   34' 

35' 

30' 

37'  J  38'  |  3!!' 

l 
2 
3 

4 

5 

9833 
9665 
9498 
9330 
9(63 

9832 
9664 
9496 
9328 
9/60 

983/ 
9663 
9494 
9326 
9/57 

983/ 
9662 
9493 
9324 
9/55 

9830 
9661 
9491 
9322 
9/52 

9830 
9660 
9490 
9320 
9/49 

9829 
9659 
9488 
93/7 
9/47 

9829 
9658 
9486 
93/5 
9/44 

9828 
9657 
9485 
93/3 
9/41 

'9828 
C9655 
2  '9483 
3-9311 
4-9/39 

"(822 
•3645 
'5467 
7289 
•9((2 

(825 
3650 
5476 
730  / 
9/26 

/S28 
3656 
5484 
73/2 

9/40 

/83( 
3662 

5493 
7324 

9/55 

/834 
3668 
550/ 
7335 
9/69 
/003 
2837 
4670 
6504 
8338 

(837 
3673 
55/0 

7347 
9/83 
/020 
2857 
4693 
6530 
8367 

(840 
3679 
55/9 
7358 
9/9S 

1843 

3685 
5527 
7369 
92/2 

(845 
3690 
5536 
738  / 
9226 

(848 
3696 
5544 
7392 

9240 

8995 
8828 
8660 
8493 
8325 

8992 
8824 
8656 
8488 

8320 

8989 
8820 
8652 
8483 
83/5 

8986 
88/7 

8648 
8479 
83/0 

8983 
88/3 
8643 
8474 
8304 

8979 
8809 
8639 
8469 
8299 

8976 
8805 
8635 

8464 
8294 

8973 
8802 
863  / 
8459 
8288 

8970 

8798 
8626 
8455 
8283 

5'8966 
6.8794 
7-8622 
8-8450 
9  '8277 

(  '0934 
C2756 
/  '4579 
/'640/ 
/  '8224 

095  / 
2777 
4602 
6427 
8252 

0968 
2797 
4625 
6453 
828/ 

0986 
28/7 
4647 
6478 
8309 

/037 
2877 
47/6 
6556 
8395 

(054 

2897 
4739 
658  / 

8424 

(07/ 
29/7 
4762 
6607 

8452 

(089 
2937 
4785 
6633 

8481 

6 
7 
8 
9 
10 

// 
12 
13 
14 

;5 

8/58 
799* 
7823 
7656 
7488 

8/52 
7984 
78/6 
7648 
7480 

8/46 
7978 
7809 
764( 
7472 

8/4/ 
797  / 
7802 
7633 
7464 

8/35 
7965 
7795 
7626 
7456 

8/29 
7959 
7789 
76/8 
7448 

8/23 
7952 
7782 
761  / 
7440 

S//7 
7946 
7775 
7603 
7432 

8//I 
7939 
7768 
7596 
7424 

(0-8/05 
/  /  '7933 
/2776I 
(3-7588 
(474/6 

2-0046 
2-/86S 
2'369/ 
2-55/3 
2-7335 

0077 
/903 
3728 
5553 

7378 

0(09 
(937 
3765 
5593 

742/ 

0/40 
1971 
3802 
5633 

7464 

0/72 
2006 
3839 

5673 
7507 

0203 
2040 
3877 
57/3 

7550 

0235 
2074 
39/4 
5753 
7593 

0266 
2/08 
395  / 
5793 

7636 

0298 
2/43 
3988 
5833 
7678 

0329 
2/77 
4025 
5873 
772  / 

II 
12 
13 
14 
15 

(6 
/7 
II 

19 
20 

732  / 
7/53 
6986 
68/8 
665/ 

73/2 

7/44 
6976 

6808 
6640 

7304 
7/35 
6967 
6798 
6630 

7295 
7/26 
6957 
6788 
66/9 

7287 
7117 
6948 
6778 
6608 

7278 
7/08 
6938 
6768 
6598 

7270 
7099 
6928 
6758 
6587 

726  / 

7090 
69/9 
6748 
6576 

7253 

708  / 
6909 
6737 
6566 

157244 
16-7072 
17-6899 
IB'6727 
19-6555 

2-9/58 
3-0980 
3'2802 
3  '4625 
3  '6447 

9203 
(029 
2854 
4679 
6504 

9249 
/077 
2905 
4733 
6562 

9295 
1126 
2957 
4788 
6619 

934/ 
//75 
3008 
4842 
6676 

9386 
(223 
3060 
4896 
6733 

9432 

(272 
3111 
4951 
6790 

9478 
(320 
3/63 
5005 
6847 

9524 
(369 
32/4 
5059 
6905 

9569 
/4/8 
3266 
5/(4 
6962 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

6484 
63/6 
6/49 
598  / 
58/4 

6472 
6304 
6/36 
5968 
5800 

646  f 
6293 
6/24 
5956 
5787 

6450 
628  / 
6112 
5943 
5774 

6439 
6269 
6/00 
5930 
576  ( 

6428 
6258 
6087 
59/7 
5747 

6416 
6246 
6075 
5904 
5734 

6405 
6234 
6063 
5892 

5720 

6394 
6222 
6050 
5879 
5707 

20-6383 
2T62IO 
22'6038 
23-5866 

24-5694 

3'8269 
4-0092 
4'/9/4 
4-3737 
4-5559 

8330 
0/55 
/980 
3805 

5630 

8390 
02/8 
2046 
3874 
5702 

8450 
028  / 
2//2 
3942 
5773 

85/0 
0343 
2/77 
40// 
5845 

8570 
0406 
2243 
4080 
59/6 

8630 
0469 
2309 
4/48 
5988 

8690 
0532 
2375 
42/7 
6059 

8750 
0595 
2440 
4286 
6131 

88/0 
0658 
2506 
4354 
6202 

21 
22 
23 
24 
25 

5646 
5479 
53// 
5/44 
4976 

5632 
5465 
5297 
5129 
496  / 

56/9 

5450 
5282 
5//3 

4945 

5605 
5436 
5267 
5098 
4929 

559  / 
5421 
5252 
5082 
49/3 

5577 
5407 
5237 
5067 
4897 

5563 
5393 
5222 
505/ 

4SS/ 

5549 
5378 
5207 
5036 
4865 

5535 
5364 
5/92 
5020 
4848 

25-5521 
26-5349 
27-5/77 
28-5005 
29-4832 

4'73S  / 
4-9204 
5-/026 
5  '2848 
5'467/ 

7456 
9281 
//06 
293  / 
4756 

7530 
9358 
//86 
30/4 
4842 

7604 
9435 
(266 
3097 
4928 

7679 
95/2 
(346 
3/80 
50/4 

7753 
9590 
/426 
3263 
5/00 

7827 
9667 
/506 
3346 
5(85 

7902 
9744 
(586 
3429 
5271 

7976 
9821 
1666 
3512 

5357 

8050 
9898 
1747 
3595 
5443 

26 
27 
28 

29 
30 

3) 
32 
33 
34 
35 
36 
37 
38 
39 
40 

4809 
4642 
4474 
4307 
4/39 

4793 
4625 
4457 
4289 
4/2( 

4776 
4608 
4439 
427  / 
4/02 

4760 
459  1 
4422 
4252 
4083 

4743 
4574 
4404 
4234 
4065 

4727 
4556 
4386 
42/6 
4046 

4710 
4539 
4369 
4198 
4027 

4693 
4522 
4351 
4/80 
4009 

4677 
4505 
4333 
4/62 
3990 

30'4660 
31  '4488 
32-43/6 
33-4/43 
34  '397  ( 

5  6493 
5-83/5 
6-0/38 
6-/960 
6-3782 

6582 
8407 
0232 
2057 
3883 

6670 
8498 
0326 
2/55 
3983 

6759 
8590 
0421 
2252 
4083 

6S48 
868  / 
05/5 
2349 
4/83 

6936 
8773 
06/0 
2446 
4283 

7025 
8864 
0704 
2543 
4383 

7114 

8956 
0798 
264  / 
4483 

7202 
9047 
0893 
2738 
4583 

729/ 
9/39 
0987 
2835 
4683 

31 
32 
33 
34 
35 

3972 
3804 
3637 
3469 
3302 

3953  3934 
3785  3765 
36/7  3597 
3449  3428 
3281  3259 

3914 
3745 
3576 
3407 
3238 

3895 
3726 
3556 
3386 
32/7 

3876 
3706 
3536 
3366 
3/96 

3857 
3686 
35/5 
3345 
3/74 

3837 
3666 
3495 
3324 
3/53 

38/8 
3646 
3475 
3303 
3/3/ 

35-3799 
36-3627 

37-3454 
38-3282 
39-3110 

6-5605 
67427 
6-9249 
7'/072 

7-2894 

5708 
7533 
9358 
//83 

3009 

58// 
7639 
9467 
(295 
3/23 

59/4 
7745 
9576 
(406 
3237 

60/7 
7850 
9684 
/5/8 
3352 

6/20 
7956 
9793 
/630 
3466 

6223 
8062 
9902 
/74/ 
358  / 

6325 
8(68 
#0(0 
(853 
3695 

6428 
8274 
0//9 
/964 
3809 

6531 
8379 
0227 
2076 
3924 

36 

37 
38 
39 
40 

4/ 
42 
43 
44 
45 

3/35 
2967 
2800 
2632 
2465 

3//3 

2945 
2777 
2609 
244  / 

309  / 
2922 
2754 
2585 
24/7 

3069 
2900 
273  / 
2562 
2393 

3047 
2878 
2708 
2539 
2369 

3025 
2855 
2685 
25/5 
2345 

3003 
2833 
2662 
2492 
232  / 

2982 
28/0 
2639 
2468 
2297 

2960 
2788 
26/6 
2444 
2273 

40-2938 
4T2765 
42-2593 
43  '242  / 
44  '2248 

7-47/7 
7-6539 
7"S36( 
S'0/84 
8-2006 

4834 
6659 
8484 
0309 
2/35 

495  / 
6779 
8607 
0435 
2263 

5068 
6899 
8730 
056  / 
2392 

5/86 
70/9 
8853 
0687 
252  / 

5303 
7/39 
8976 
08/3 
2649 

5420 
7260 
9099 
0939 
2778 

5537 
7380 
9222 
/064 
2907 

5655 
7500 
9345 
M90 
3035 

5772 
7620 
9468 
/3/6 

3/64 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

2297 
2/30 
/962 
(795 
(627 

2273 
2/05 
1937 
/769 
/60/ 

2248 
2080 
1911 
1743 
1574 

2224 
2055 
1886 
1717 
1548 

2/99 
2030 
/860 
1691 
1521 

2/75 
2005 
(835 
/665 

/494 

2/50 
/980 
/809 
(638 
1468 

2/26 
(954 
/7S3 
/6/2 
/44/ 

2/0/ 
(929 
(758 
(586 
/4/4 

45  '2076 
46'I904 
47-1732 
48-1559 
49-1387 

8-3828 
8'565/ 
S'7473 
S'9295 
9-///S 

3960 
5785 
76/0 
9436 
1261 

409  / 
5920 
7748 
9576 
/404 

4223 
6054 
7885 
97/6 
(547 

4355 

6/88 
8022 
9856 
/690 

4486 
6323 
8/59 
9996 
(833 

46/8 
6457 
8297 
#/36 
/976 

4749 
6592 
8434 
0276 
2//9 

488/ 
6726 
857/ 
04/6 
2262 

50/2 

6860 
8708 
0556 
2405 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

/460 
(293 
//25 
0958 
0790 

/433 
1265 
1097 
0929 
0761 

1406 
1237 
1069 
0900 
0732 
0563 
0395 
0226 
0058 
9889 

(379 
(2/0 
1041 

0872 
0703 

1352 
1182 
1012 
0843 
0673 

(324 
//54 
0984 
0814 
0644 

(297 
//26 
0956 
0785 
06/4 

/270 
/099 
0927 
0756 
0585 

/242 
1071 
0899 
0727 
0556 

SO'1215 
51-1043 
52-0870 
53-0698 
54'0526 

9-2940 
9-4762 
9  '6585 
9'8407 
10  0230 

3086 
4911 
6736 
8562 
0387 

3232 
5060 
6888 
87/6 
0544 

3378 
5209 
7040 
8870 
0701 

3524 
5357 
7/9/ 
9025 
0859 

3669 
5506 
7343 
9/79 
(0/6 

38/5 
5655 
7494 
9334 
//73 

396/ 
5803 
7646 
9488 
(331 

4/07 
5952 
7797 
9643 
/488 

4253 
6/0/ 
7949 
9797 
(645 

51 

52 
53 
54 
55 
56" 
57 
58 
59 
60 

56 
57 
58 
59 

60 

0623 
0455 
0288 
0/20 
9953 

0593 
0425 
0257 
0089 
992/ 

0533 
0364 
0/95 
#026 
9857 

0504 
0334 
0/64 
9995 
9825 

0474 
0304 
0/34 
9963 
9793 

0444 
0273 
0/02 
9932 
976/ 

0414 
0243 
007/ 
9900 
9729 

0384 
02/2 
0040 
9869 
9697 

55-0354 
56'0/S/ 
57'0009 
57-9837 
58-9665 

10-2052 
tO'3874 
10-5697 
107519 
10-9341 

22/2 
4037 
5862 
7688 
95/3 

2372 
4200 
6028 
7856 
9685 

2532 
4363 
6/94 
8025 
9856 

2693 
4526 
6360 
8/94 
#028 

2853 
4689 
6526 
8363 
0/99 

30/3 
4852 
6692 
853  ( 
037/ 

3/73 
50/5 
6858 
8700 
0542 

3333 
5/78 
7023 
8869 
07/4 

3493 
534  / 
7/89 
9037 
0885 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

9785 
96/8 
945  / 
9283 
91/6 

9753 
9585 
94/7 
9249 
908  1 

972/ 
9552 
9384 
92/5 
9047 

9688 
95/9 
9350 
9181 
9012 

9656 
9486 
93/7 
9/47 
8977 

9623 
9453 
9283 
9//3 
8943 

959  / 
9420 
9249 
9079 
8908 

9558 
9387 
92/6 
9044 
8873 

9525 
9353 
9(82 
90/0 
8838 

59  '9492 
60-9320 
6C9/48 
62-8976 
63-8803 

11-1164 
1  1  '2986 
(  /  -4808 
/  /  '663/ 
/  /  -8453 

(338 
3/63 
4989 
68/4 
8639 

(5/3 
334  / 
5/69 
6997 
8825 

(687 
35/8 
5349 
7/80 
90// 

/86/ 
3695 
5529 
7363 
9/97 

2036 
3873 
5709 
7546 
9383 

2210 
4050 
5889 
7729 
9568 

2385 
4227 
6069 
79/2 
9754 

2559 
4404 
6250 
8095 
9940 

2734 
4582 
6430 
8278 
#(26 

61 

62 
6? 
64 
65 

8948 
878  / 
86/3 

8446 
8278 

8913 

8745 
8577 
8409 
824  / 

8878 
87/0 
854  / 
8373 
8204 

8843 
8674 
8505 
8336 
8/67 

8808 
8638 
8469 
8299 
8/30 

8773 
8602 
8432 
8262 
8092 

8737 
8567 
8396 
8225 
8055 

8702 
853( 
8360 
8/88 
80/7 

8667 
8495 
8323 
8/5/ 
7980 

64-8631 
65-8459 
66-8187 
67-8114 

68-7942 

/2'0275 
(2-2098 
/  2  '3920 
/2'5742 
(27565 

0464 
2289 
4//5 
5940 
7765 

0653 
248  / 
4309 
6/37 

7965 

08"42 
2673 
4504 
6335 
8/65 

(030 
2864 
4698 
6532 
8366 

(2/9 
3056 
4892 
6729 
8566 

1408 
3247 
5087 
6926 
8766 

(597 
3439 
528  / 
7/24 
8966 

(785 
363/ 
5476 
732  / 
9/66 

(974 
3822 
5670 
75(8 
9366 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

8111 
7944 
7776 
7609 
7441 

8073 
7905 
7737 
7569 
740  / 

8036 
7867 
7699 
7530 
7362 

7998 
7829 
7660 
749  / 
7322 

7960 
7790 
7621 
7451 
7282 

7922 
7752 
7582 
74/2 
7242 

7684 
77/3 
7543 
7372 
720  / 

7846 
7675 
7504 
7333 
7(6f 

7808 
7636 
7465 
7293 
7(2( 

697770 
707598 
71  '7425 
72-7253 
73-7081 

12  '9387 
/3-/2/0 
(3-3032 
(3'4854 
(3-6677 

9590 
1415 
3241 
5066 
689( 

9793 
/62( 
3449 
5278 

7/06 

9996 
/827 
3658 
5489 
7320 

#/99 
2033 
3867 
570/ 
7535 
"9368 
/202 
3036 
4870 
6704 

0402 
2239 
4076 
59(2 
7749 

0605 
2445 
4285 
6124 
7964 

0808 
265  / 
4493 
6336 
8/78 

101  1 
2857 
4702 
6547 
8392 

(2/4 
3063 
491  ( 
6759 

8607 

71 

72 
73 
74 
75 

76 
77 
78 
79 

80 

7274 
7106 
6939 
6771 
6604 

7233 
7065 
6897 
6730 
6562 

7/93 
7024 
6856 
6687 
65/9 

7/53 
6984 
68/4 
6645 
6476 

7//2 

6942 
6773 
6603 
6434 

707  / 
690  ( 
673( 
656  / 
639  / 

703  / 

6860 
6690 
65/9 
6348 

6990 
68/9 
6648 
6477 
6305 

6949 
6778 
6606 
6434 
6263 

74-6909 
75-6736 
76-6564 
77-6392 
78-6220 

(3-8499 
/4-032/ 
(4'2/44 
/4'3966 
/4'5788 

87/6 
0542 
2367 
4/92 
60/7 

8934 
0762 
2590 

4418 
6246 

9151 
0982 
28/3 
4644 
6475 

9586 
/422 
3259 
5096 
6932 

9803 
(643 
3482 
5322 
7/6/ 

#020 
(863 
3705 
5547 
7390 

0238 
2083 
3928 
5773 
76/9 

0455 
2303 
4/51 
5999 
7847 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 

6436 
6269 
6/02 
5934 

5767 

6394 
6226 
6058 
5890 
5722 

6350 
6/82 
60/3 
5845 
5676 

6307 
6138 
5969 
5800 
563  / 

6264 
6095 
5925 
5755 
5586 

622  / 
605  / 
588  / 
57// 
5540 

6/78 
6007 
5836 
5666 
5495 

6/34 
5963 
5792 
562/ 
5450 

609( 
59/9 
5747 
5576 

5404 

79-6047 
80-5875 
81-5703 
82-5530 
83-5358 

/476// 
/  4  "9433 
/5'/255 
/  5  '3078 
15-4900 

7842 
9668 
(493 
33/8 

5/43 

8074 
9902 
1730 
3558 
5386 

8306 
#/37 
1968 
3799 
5629 

8537 
037/ 
2205 
4039 
5873 

8769 
0606 
2442 
4279 
6((6 

900  / 
0840 
2680 
45/9 
6359 

9232 
(075 
29(7 
4759 
6602 

9464 
(309 
3/54 
4999 

6845 

9695 
/543 
3392 
5240 
7088 

81 
82 
83 
84 
85 

86 

87 
88 
89 
90 

5599 
5432 
5264 
5097 
4929 

5554 
5386 
52/8 
5050 

4882 

5508 
5339 

5/7/ 
5002 
4834 

5462 
5293 
5/24 
4955 

|  4786 

54/6 
5247 
5077 
4908 

4738 

5370 
5200 
5030 
4860 
4690 

5324 
5/54 
4983 
48/2 
4642 

5278 
5/07 
4936 

4765 
4594 

5232 
506  / 
4889 

47/7 
4545 

84-5/86 

85-50/4 
86-4841 
87-4669 
88-4497 

(5-6723 
(5-8545 
/6-0367 
/6-2/90 
(6-40/2 

6968 

8794 
06/9 
2444 
4269 

72/4 

9043 
087  / 
2699 
4527 

7460 
929  / 
/(22 
2953 
4784 

7706 
9540 
/374 
3208 
5042 

7952 
9789 
(626 
3462 

5299 

8/98 
#038 
(877 
37/7 
5556 

8444 
0286 
2/29 
397  / 
58/4 

8690 
0535 
2380 
4226 
607/ 

8936 
0784 
2632 
4480 
6328 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

79 

4762 
4595 
4427 
4260 
4092 

47/4 
4546 
4378 
4210 
4042 

4665 
4497 
4328 
4/60 
399  / 

46/7 
4448 
4279 
4/10 
394  / 

4568 
4399 
4229 
4060 
3890 

4520 
4350 
4/80 
4009 

3839 

447/ 
4300 
4/30 
3959 

3789 

4422 
425  / 
4080 
3909 
3738 

4374 
4202 
4030 

3859 
3687 

89-4325 
90-4152 
91  '3980 
92-3808 
93-3636 

(6-5834 
/67657 
/  6  '9479 
(7-/30/ 
/7'3/2* 

6095 
7920 
9745 
(570 
3395 

6355 
8/83 
#0/1 
/839 

3667 

66/5 
8446 
0277 
2/08 
3939 

6875 
8709 
0543 
2377 

42M 

7/36 
8972 
0809 
2645 
4482 

7396 
9235 
(075 
29/4 

4754 

7656 
9498 
1341 

3/83 
5025 

79/6 
9761 
(607 
3452 

5297 

8/76 
#024 
/S72 
372/ 
5569 

91 
92 
93 
94 
95 

3925 

3757 
3590 
3422 
3255 

3874 
3706 
3538 
3370 

3202 

3823 
3654 
3486 
33/7 

iU9 

3772 
3603 
3434 
3265 

3096 

372/ 
355) 
338  / 
32/2 

3042 

3669 
3499 
3329 
3/59 

2989 

36/8 
3447 
3277 
3/06 
2935 

3567 
3395 
3224 
3053 
2882 

35/5 
3343 
3/72 
3000 
2828 

943463 
95-3291 
96-3119 
97-2947 

*  :  ..~  -4 

17*4946 

(7-6768 
(7'859( 
/S'04/3 
/  8  2236 

522  / 
7046 
887  / 
0696 
2522 

5495 
7323 
9/5/ 
0979 

2808 

5770 
760  / 
9432 
(263 
3094 

6044 
7878 
97/2 
(546 
3380 

63/9 
8/55 
9992 
(829 
3665 

6593 
8433 
#272 
2(/2 
395  / 

6868 
87/0 
0553 
2395 
4237 

7/42 
8988 
0833 
2678 
4523 

74/7 
9265 
1113 
2961 

Asoy 

96 
97 
98 
99 
100 

30' 

5" 

i^'  -r,' 

26'   25' 

24' 

23' 

22'    21' 

3(V 

29'  |  28' 

27'  |  26'  |  25' 

24' 

23' 

22'  |  21' 

o 

SINE. 

COSINE.           79° 

TRAVERSE  TABLES. 


10°            COSINE. 

SINE.            10° 

/ 

2 
3 

4 

5 

40'   41'  |  42'  |  43'  |  44'   45' 

46' 

47'  |  48' 

49' 

40' 

41'   42'  |  43'  |  44'  |  45'   46' 

47' 

48'  |  49' 

( 
2 
3 
4 
5 

9827 
9654 
9482 
9309 
9/36 

9827 
9653 
9480 
9307 
9/33 

9826 
9652 
9478 
9305 
9/3; 

9826 
965  / 
9477 
9302 
9/28 

9825 
9650 
9475 
9300 
9/25 

9825 
9649 
9474 
9298 
9123 

9824 
9648 
9472 
9296 
9(20 

9823 
9647 
9470 
9294 
9117 

9823 

9646 
9469 
929  / 
9//4 

'9822 
/  '9645 
2  '9467 
3-9289 
4'9((2 

'/85( 
•3702 
•5553 
'7404 
'9255 

;854 
3708 
556; 
7415 
9269 

/857 
37(3 
5570 
7427 
9283 

/860 
37(9 
5579 
7438 
9298 

;862 
3725 
5587 
7450 
93;2 

/865 
3730 
5596 
746  / 
9326 

(868 
3736 
5604 
7472 
9340 

(87; 

3742 
56/3 
7484 
9355 

1874 
3748 
562; 
7495 
9369 

(877 
3753 
5630 
7507 
9383 

6 

7 
8 
9 

;o 

8963 
8790 
86/8 

8445 
8272 

8960 
8787 
86/3 
8440 
8267 

8957 
8783 
8609 
8435 
826/ 

8954 
8779 
8605 
8430 
8256 

8950 
8775 
8600 
8425 
8250 

8947 
8772 
8596 
8421 
8245 

8944 
8768 
8592 
84(6 

8240 

8941 

8764 
8587 
841  / 
8234 

8937 
8760 
8583 
8406 
8229 

5-8934 
6-8756 
7'8579 
8'S40( 
9'8223 

C/(06 
(  '2957 
C4808 
(  '6659 
;  '8509 

(/23 
2977 
4830 
6684 
8538 

((40 
2997 
4853 
67/0 
8567 

((57 
30(7 
4876 
6736 
8595 

;;74 

3037 
4899 
676; 
8624 

1191 

3057 
4922 
6787 
8652 

(209 
3077 
4945 
68(3 
868( 

(226 

3097 
4968 
6839 
87/0 

1243 
3117 
4991 
6864 
8738 

(260 
3)37 
50(3 
6890 
8767 

6 
7 
8 
9 
(0 

n 

12 
13 
It 
15 

8099 
7926 
7754 
758  f 
7408 

8093 
7920 
7747 
7573 
7400 

8087 
79/4 
7740 
7566 
7392 

808/ 
7907 
7733 
7558 
7384 

8076 
790  / 
7726 
755/ 
7376 

8070 
7894 
77/9 
7543 
7368 

8064 
7888 

77;  ; 

7535 
7359 

8058 
788  / 
7704 
7528 
735  ( 

8052 
7874 
7697 
7520 
7343 

/  0-8046 
/  /  '7868 
;  2  '7690 
I3'75I3 
14-7335 

2-0360 

2-22;; 

2-4062 
2-59(3 
2'7764 

0392 
2246 
4(00 
5953 
7807 

0423 
2280 
4(37 
5993 
7850 

0455 
23/4 
4/74 
6033 
7893 

0486 
2349 
42;; 
6073 
7936 

05(8 
2383 
4248 
6//3 
7979 

0549 
24(7 
4285 
6)53 
802) 

058  / 
245  / 
4322 
6/93 
8064 

06(2 
2486 
4360 
6233 
8(07 

0643 
2520 
4397 
6273 
8(50 

(( 
12 
13 
14 
i5 
16 
17 
18 
19 
20 

16 
17 
18 
19 
20 

7235 
7063 
6890 
67/7 
6544 

7227 

7053 
6880 
6707 
6533 

72/8 

7044 
6870 
6696 
6523 

7209 
7035 
6S6/ 
6686 
65/2 

720  ( 
7026 
685; 
6676 
650) 

7;92 
70/7 
6S4/ 
6666 
6490 

7(83 
7007 
683  ( 
6655 
6479 

7(75 
6998 
6822 
6645 
6468 

7(66 
6989 
68(2 
6635 
6457 

I5-7I57 
16-6980 
17-6802 
IS'6624 
19-6447 

2'96(5 
3'/466 
3-33/7 
3-5(68 
3-70/9 

9661 
(5(5 
3369 
5222 
7076 

9707 
(563 
3420 
5277 
7(33 

9752 
(6(2 
347  ( 
533( 

7/90 

9798 
1660 
3523 
5385 
7248 

9844 
(709 
3574 
5440 
7305 

9890 
(758 
3626 
5494 
7362 

9935 
/806 
3677 
5548 
74/9 

998  ( 
;855 
3729 
5602 
7476 

#027 
(903 
3780 
5657 
7533 

21 
22 
23 

26 
25 

637  / 
6/99 
6026 
5853 
5680 

6360 
6/87 
60/3 
5840 
5667 

6349 
6175 
600  / 
5827 
5653 

6337 
6/63 
5989 
58/4 
5640 

6326 
6I5/ 
5976 
580; 
5626 

63/5 
6139 
5964 
5788 
5613 

6303 
6/27 
595  ( 
5775 
5599 

6292 
6((5 
5939 
5762 
5585 

6280 
6)03 
5926 
5749 
5572 

20-6269 
21-6091 
22-59/4 
23-5736 
24-5558 

3'8870 
4'072( 
4'2572 
4'4423 
4  "62  74 

8930 
0784 
2638 
449  / 
6345 

8990 
0847 
2703 
4560 
64(7 

9050 
09/0 
2769 
4629 
6488 

9//0 
0972 
2835 
4697 
6560 

9)70 
(035 
290) 
4766 
663) 

9230 
(098 
2966 
4834 
6702 

9290 
1161 
3032 
4903 
6774 

9350 
(224 
3098 
4972 
6845 

94(0 
1287 
3(63 
5040 
69(7 

21 
22 
23 
24 
25 

26 
27 
23 
29 
30 

5507 
5335 
5/62 
4989 
48/6 

5493 
5320 
5/47 
4973 
4800 

5479 
5305 
5/32 
4958 
4784 

5465 

529; 
5/;s 

4942 
4768 

545; 
5276 
5/0/ 
4926 
475; 

5437 
5262 
5086 
49;; 
4735 

5423 
5247 
507  ( 
4895 
47(9 

5409 
5232 
5056 
4879 
4703 

5395 
52/8 
5040 
4863 
4686 

25  '538  / 
26'5203 
27  '5025 
28-4847 
29-4670 

4'8I25 
4  '9976 
5'(827 
5-3678 
5'5528 

8(99 
#053 
(907 
3760 
56(4 

8273 
0/30 
(987 
3843 
5700 

8348 
0207 
2067 
3926 
5786 

8422 
0284 
2/47 
4009 
587/ 

8496 
036  ( 
2227 
4092 
5957 

857  ( 
0439 
2307 
4(75 
6043 

8645 
0516 
2387 
4258 
6/29 

87(9 
0593 
2467 
434  ( 
62(4 

8793 
0670 
2547 
4423 
6300 

26 
27 
28 
29 
30 

31 
32 
33 

34 
35 

4643 
447  / 
4298 
4/25 
3952 

4627 
4453 
4280 
4/07 
3933 

46/0 
4436 
4262 
4088 
39/4 

4593 
44/9 
4244 
4070 
3896 

4576 
440  ; 
4227 
4052 
3877 

4560 
4384 
4209 
4033 
3858 

4543 
4367 
4(9( 
40/5 
3839 

4526 
4349 
4(73 
3996 
3820 

4509 
4332 
4/55 
3978 
380  / 

30-4492 
31-4314 
32  '4  (37 
33  '3959 
34-3781 

57379 
5-9230 

6-;osi 

6-2932 
6-4783 

7468 
9322 
(176 
3029 
4883 

7557 
94/3 
(270 
3(27 
4983 

7645 
9505 
(364 
3224 
5083 

7734 
9596 
/459 
332; 
5;83 

7822 
9688 
(553 
34(8 
5283 

7911 
9779 
1647 
35(5 
5383 

8000 
987  / 
/742 
36;3 
5483 

8088 
9962 
(836 
37(0 
5583 

8)77 
#053 
(930 
3807 
5683 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 
40 

3779 
3607 
3434 
3261 
3088 

3760 
3587 
34/3 
3240 
3067 

374( 
3567 
3393 
32)9 

3045 

372; 
3547 
3372 
3/98 
3023 

3702 
3527 
3352 
3;77 

3002 

3682 
3507 
333; 
3;56 
2980 

3663 
3487 
33/( 
3/34 
2958 

3643 
3466 
3290 
31  13 
2937 

3623 
3446 
3269 
3092 
2915 

353604 
36-3426 
373248 
38-3071 
39-2893 

6'6634 
6'8485 
7-0335 
7'2/87 
7'4038 

6737 
859  ( 

0445 
2299 
4(52 

6840 
8697 
0553 
24(0 
4267 

6943 
8802 
0662 
252  / 
438/ 

7046 
8908 
077; 
2633 

4495 

7(49 
90(4 
0879 
2744 
4610 

7252 
9(20 
0988 
2856 
4724 

7354 
9225 
;096 
2967 
4838 

7457 
933( 
(205 
3079 
4953 

7560 
9437 
(3(3 
3(90 
5067 

41 
42 
43 
44 
45 

29/5 
2743 
2570 
2397 

2224 

2893 
2720 
2547 
2373 
2200 

2871 
2697 
2524 
2350 
2(76 

2849 
2675 
2500 
2326 
2/5; 

2827 
2652 
2477 
2302 
2127 

2805 
2629 
2454 
2278 
2)03 

2782 
2606 
2430 
2254 
2078 

2760 
2584 
2407 
2230 
2054 

2738 
2561 
2384 
2206 
2029 

40-27/5 
41-2538 
42-2360 
43-2/82 
44-2005 

7'5889 
7-7740 
7'959/ 
S-/442 
S'3293 

6006 
7860 
97(4 
(568 
342  ( 

6/23 
7980 
9837 
(693 
3550 

6240 
8/00 
9960 
(8(9 
3679 

6358 
8220 
#082 
1945 
3807 

6475 
8340 
0205 
207( 
3936 

6592 
8460 
0328 
2(96 
4064 

6709 
8580 
045; 
2322 
4;93 

6826 
8700 
0574 
2448 
4322 

6943 

8820 
0697 
2573 
4450 

41 
42 
43 

44 
45 

46 
47 
48 
49 
50 

205  / 
879 
706 
533 
360 

2027 
(853 
/680 
/507 
/333 

2002 
(828 
(654 
;480 
(306 

(977 
(803 
/62S 
1454 
(279 

1952 
;777 
;602 
(427 

1252 

(927 
(752 
(576 
1401 
(225 

(902 
(726 
(550 
(374 
((98 

(877 
1701 
(524 
(347 
1171 

(852 
(675 
)498 
(32( 
/(44 

45-1827 
46-1649 
47-1472 
48-1294 
49-1116 

S'5/44 
S'6995 
8'8846 
9-0697 
9'2547 

5275 
7129 
8983 
0837 
2690 

5407 
7263 
9/20 
0977 
2833 

5538 
7398 
9257 

j;i7 

2976 

5670 
7532 
9394 
(257 
3//9 

580  ( 
7666 
9532 
(397 
3262 

5933 
780( 
9669 
(537 
3405 

6064 
7935- 
9806 
;677 
3548 

6/95 
8069 
9943 
1817 
3691 

6327 
8203 
#080 
(957 
3834 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

/88 
0/5 
0842 
0669 
0496 

1(60 
0987 

08/3 
0640 
0467 

1/33 
0959 
0785 

06;; 

0437 

N05 
093  / 
0756 
0582 
0407 

/077 
0902 
0727 
0552 
0378 

(050 
0874 
0699 
0523 
0348 

(022 
0846 
0670 
0494 
03/8 

0994 
08(8 
064( 
0465 
0288 

0967 
0789 
06/2 
0435 
0258 

50-0939 
51-0761 
52-0583 
53-0406 
54-0228 

9-4398 
9-6249 
9'S/OO 
9-995; 
/0-/802 

4544 
6398 
8252 
#/06 
(959 

4690 
6547 
8403 
0260 
2N7 

4836 
6695 
8555 
0414 
2274 

498/ 
6844 
8706 
"0569 
2431 

5(27 
6992 
8858 
0723 
2588 

5273 
7141 

9009 
0877 
2745 

54/9 
7290 
9/6/ 
(032 
2903 

5564 
7438 
93/2 
1186 
3060 

57(0 
7587 
9464 
;340 
32(7 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

0324 
0/5( 
9978 
9805 
9632 

0293 
0/20 
9947 
9773 
9600 

0263 
0089 
99/5 
9742 
9568 

0233 
0058 
9884 
97/0 
9535 

0203 
#028 
9853 
9678 
9503 

0172 
9997 
982/ 
9646 
9470 

0(42 
9966 
9790 
96(4 
9438 

0(/( 
9935 
9758 
9582 

9405 

008/ 
9904 
9727 
9550 
9372 

55-0050 
55'9873 
56-9695 
57-95/7 
58-9340 

(0-3653 

(fl'5504 
(OV355 
(fl'9206 
(C/057 

38/3 
5667 
752  ( 
9375 
/228 

3973 
5830 
7687 
9543 
;400 

4/33 
5993 
7852 
97/2 
I57/ 

4293 
6;56 
80/8 
98S/ 
;743 

4453 
63(9 
8(84 
#049 
1914 

4613 

6482 
8350 
0218 
2086 

4774 
6644 
85/5 
0386 
2257 

4934 
6807 
868( 
0555 
2429 

5094 
6970 
8847 
0724 
2600 

61 
62 
63 
64 
65 

9460 
9287 
9/14 
S94/ 
8768 

9427 
9253 
9080 
8907 
8733 

9394 
9220 
9046 
8872 
8698 

936) 
9/86 
90/2 
8838 
8663 

9328 
9/53 
8978 
8803 
8628 

9295 
9//9 
8944 
8768 
8593 

9262 
9086 
89)0 
8734 
8557 

9228 
9052 
8875 
8699 
8522 

9/95 
9018 
884  / 
8664 
8487 

59-9/62 
60-8984 
6C8807 
62'8629 
63  '845  / 

/  /  '2908 
//'4759 

;;-66io 

;C846I 
(2'03(2 

3082 
4936 
6790 
8644 
0498 

3257 
51(3 
6970 
8827 
0683 

343  / 
5290 
7/50 
9010 
0869 

3605 
5468 
7330 
9192 
;055 

37SO 
5645 
75/0 
9375 
/24/ 

3954 
5822 
7690 
9558 
;426 

4/28 
5999 
7870 
974  / 
(6/2 

4303 
6)76 
8050 
9924 
(798 

4477 
6354 
8230 
#(07 
(984 

61 

62 
63 
64 
65 

66 
67 
68 
69 
70 

8596 

8423 
8250 
8077 
7904 

8560 
8387 
82/3 
8040 
7867 

8524 
835) 
8/77 
8003 
7829 

8489 
83/4 
8/40 
7966 
779) 

8453 
8278 
8/03 
7928 
7753 

84(7 
8242 
8066 
7891 
77(5 

838) 
8205 
8029 
7853 
7677 

8346 
8(69 
7992 
78/6 
7639 

83/0 
8/32 
7955 
7778 
760  / 

64-8274 
65-8096 
66-79(8 
67-7741 
687563 

l2'2/63 
(2-40/4 
;  2  -58  65 
;277I5 
12-9566 

235  ( 
4205 
6059 
7913 
9767 

2540 
4397 
6253 
81(0 
9967 

2729 
4588 
6448 
8307 
#167 

29/7 
4780 
6642 
8504 
0367 

3/06 
497  / 
6836 
8702 
0567 

3294 
5/63 

703; 

8899 
0767 

3483 
5354 
7225 
9096 
0967 

3672 
5545 
74)9 
9293 
))67 

3860 
5737 
76/4 
9490 
(367 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

7732 
7559 
7386 
72/3 
7040 

7693 
7520 
7347 
7/73 
7000 

7655 
748  ( 
7307 
7133 
6960 

76/7 
7442 
7268 
7093 
69/9 

7578 
7403 
7228 
7053 
6878 

7540 
7364 
7(89 
70(3 
6838 

750  ( 
7325 
7149 
6973 
6797 

7463 
7286 
7(09 
6933 
6756 

7424 
7247 
7070 
6893 
67/5 

69-7385 
70-7208 
7T7030 
72-6852 
73-6675 

I3-/4/7 
;  3  '3268 
I3-5H9 
(3-6970 
(3'882( 

(620 
3474 
5328 
7(82 
9036 

(823 
3680 
5537 
7393 
9250 

2026 
3886 
5745 
7605 
9464 

2229 
4092 
5954 
78/6 
9679 

2432 
4297 
6/63 
8028 
9893 

2635 
4503 
637  ( 
8239 
#107 

2838 
4709 
6580 
845  / 
0322 

304) 
49(5 
6788 
8662 
0536 

3244 
5/20 
6997 
8874 
0750 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

6868 
6695 
6522 
6349 
6/76 

6827 
6653 
6480 
6307 
6/33 

6786 
66;2 
6438 
6264 
6090 

6745 
6570 
6396 

622; 

6047 

6703 
6529 
6354 
6/79 
6004 

6662 
6487 
6311 
6/36 
5960 

6621 
6445 
6269 
6093 
59(7 

6580 
6403 
6227 
6050 
5873 

6538 
636; 
6;84 
6007 
5830 

74-6497 
75-63(9 
76-6/42 
77-5964 
78-5786 

(4'0672 
(4'2523 
(4-4374 
(4-6225 
/4-8076 

0889 
2743 
4597 
645  ( 
8305 

(107 
2963 
4820 
6677 
8533 

(324 
3/83 
5043 
6902 
8762 

(54; 
3403 
5266 
7;28 
899  / 

(758 
3623 
5489 
7354 

92/9 

;975 

3844 
5712 
7580 
9448 

2/93 

4064 
5935 
7806 
9676 

24(0 
4284 
6(57 
803) 

9905 

2627 

4504 
6380 
8257 
#/34 

76 
77 
78 
79 

80 

8/ 
82 

83 
84 
85 

6004 
5S3/ 
5658 
5485 
53/3 

5960 
5787 
56/3 
5440 
5267 

59/6 
5742 
5569 
5395 
522; 

5873 
5698 
5524 
5349 
5/75 

5829 
5654 
5479 
5304 
5;29 

5785 
5609 
5434 
5258 
5083 

574) 
5565 
5389 
52)3 
5037 

5697 
5520 
5344 
5(67 
4990 

5653 
5476 
5298 

s;2( 

4944 

79-5608 
SO'543/ 
8C5253 
82-5075 
83-4898 

(4'9927 
(5"(77S 
15-3629 
/  5  '5480 
/5-733; 

#(58 
20/2 
3866 
5720 
7574 

0390 
2247 
4;  03 
5960 
78(7 

062  / 
248  ; 
4340 
6200 
8060 

0853 
27/5 
4578 
6440 
8302 

(084 
2950 
48(5 
6680 
8545 

(3;6 
3;84 
5052 
6920 
8788 

/547 
34/8 
5289 
7/60 
9031 

)779 
3653 
5526 
7400 
9274 

20/0 
3887 
5764 
7640 
95(7 

8( 
82 
83 
84 
85 
~86" 
87 
88 
89 
90 

86 
87 
88 
89 
90 

5/40 
4967 

4794 
462/ 
4449 

5093 
4920 
4747 
4573 
4400 

5047 
4873 
4699 
4525 
4352 

5000 
4826 
4652 
4477 
4303 

4954 
4779 
4604 
4429 
4254 

4907 
4732 
4556 
438  ( 
4205 

486  ( 
4685 
4509 
4333 
:  4(56 

48(4 
4637 
446  ( 
4284 
4/08 

4767 
4590 
44;3 
4236 
4059 

84-4720 
85  '4542 
86-4365 
87-4(87 
88-4009 

;5'9I82 
/6V033 
;  6  '2884 
16-4734 
16-6585 

9427 
;28( 
3(35 

4989 
6843 

9673 
(530 
3387 
5243 
7100 

99/9 
/779 
3638 
5498 
7357 

#(65 
2027 
3890 
5752 
76(4 

04(( 
2276 
4(4( 
6006 
7872 

0656 
2525 
4393 
626; 
8129 

0902 
2773 
4644 
6515 
8386 

1148 
3022 
4896 
6769 
8643 

(394 
3270 
5(47 
7024 
8900 

91 
92 
93 
94 
95 

4276 
4/03 
3930 
3757 
3585 

4227 
4053 
3880 
3707 
3533 

4/78 
4004 
3830 
3656 
3482 

4/28 
3954 
3780 
3605 
343  / 
3256 
3082 
2908 
2733 
2559 

4079 
3904 
3729 
3554 
3379 
3204" 
3029 
2855 
2680 
12505 

4030 
3854 
3679 
3503 
3328 
3/52 
2977 
280( 
2626 
2450 

3980 
3804 
3628 
3452 
3276 

393  / 
3754 
3578 
340  / 
3225 

388  / 
3704 
3527 
3350 
3/73 

89-3832 
90-3654 
9  /  '3476 
92-3299 
93-3/21 

16-8436 
17-0287 
17-2138 
I7'3989 
17-5840 

8697 
0550 
2404 
4258 
6)(2 

8957 
0813 
2670 
4527 
6383 

92/7 
(076 
2936 
4795 
6655 

9477 
(339 
3202 
5064 
6926 

9737 
1602 
3467 
5333 
7(98 

9997 
/865 
3733 
560; 
7469 

#257 
2/28 
3999 
5870 
774; 

05/7 
239  ( 
4265 
6(38 
80(2 

0777 
2654 
4530 
6407 
8284 

91 
92 
93 
94 
95 

96 

97 
98 
99 
(00 

71 

3412  [3360 
3239  j  3/87 
3066  3013 
2893  2840 
272;  2667 

3308 
3/34 
296  / 
2787 
26/3 

3/00 

2924 
2748 
2572 
2396 

3048 
287/ 
2695 
25/8 
2342 

2996 
28/9 
2642 
2464 
2287 

94-2943 
95-2766 
96-2588 
97-24/0 
98-2233 

17  '769; 
;  7  '9542 
/S-/393 
;  8  '3244 
/  8  '5095 

7966 
98(9 
(673 
3527 
538  / 

8240 
#097 
(953 
38/0 
5667 

85/4 
0374 
2233 
4093 
5952 

8789 
065/ 
25/3 
4376 
6238 

9063 
0928 
2794 
4659 
6524 

9337 
/206 
3074 
4942 
6810 

96/2 
;483 
3354 
5225 
7096 

9886 
(760 
3634 
5507 
738) 

#(60 
2037 
39(4 
5790 
7667 

96 
97 
98 
99 
100 

20'   19'  j  18'  !  17'   16' 

15' 

14'   13'   12'    IT 

20' 

1!)'  |  18'  |  17'  |  16'  |  15' 

14'   13' 

12'  |  11' 

SINK. 

COSINE.            79° 

TRAVERSE  TABLES. 


10 
1 

2 

3 
4 
5 

COSINE. 

SINE.            10° 

50' 

61' 

5:2  |  53'   54'  |  55'  |  f>li' 

57' 

58' 

59' 

50'   I  51' 

52'   53' 

54' 

55' 

56' 

57'  |  58' 

59' 

/ 
2 
3 
4 
5 

9822 
9644 
9465 
9287 
9(09 

982( 
9642 
9464 
9285 
9(06 

9821 
964) 
9462 
9283 
9/03 

9820 
9640 
9460 
9281 
910) 

9820 
9639 
9459 
9278 
9098 

98/9 
9638 
9457 
9276 

9095 

9818 
9637 
9455 
9274 
9092 

98/8 
9636 
9454 
9272 
9090 

98/7 
9635 
9452 
9270 
9087 

'98/7 
/  '9634 
2'9450 
3  '9267 
4'9084 

•(880 
'3759 
•5639 
"75(8 

'9398 

(882 
3765 
5647 
7530 
94)2 

(885 
3770 
5656 
754  ( 
9426 

(888 
3776 
5664 
7552 

9440 

(89f 
3782 
5673 
7564 
9455 

(894 
3788 
568( 
7575 
9469 

(897 
3793 
5690 
7587 
9483 

(900 
3799 
5699 
7598 
9498 

(902 
3805 
5707 
76/0 
95/2 

(905 
38(0 
57/6 
762  / 
9526 

6 

7 
8 
9 
(0 

893  / 

8752 
8574 
8396 
82/8 

8927 
8749 
8570 
839  ( 
82/2 

8924 
8745 
8565 
8386 
8207 

892  ( 
874  ( 
856) 
838) 
820) 

89(8 
8737 
8557 
8376 
8196 

89/4 
8733 
8552 
8371 
8/90 

891  ( 
8729 
8548 
8366 
8/85 

8908 
8726 
8543 
836  / 
8/79 

8904 
8722 
8539 
8356 
8/74 

5  •8901 
6'87/S 
7'8535 
S'835/ 
9-8/68 

C/277 
/'3)57 
/  '5036 
C69/6 
(  '8795 

(294 
3(77 
5059 
6941 

8824 

1311 

3(97 
5082 
6967 

8852 

(329 
32(7 
5(05 
6993 
8881 

/346 
3237 
5/28 
70/9 
89/0 

(363 

3257 
5(50 

7044 

893S 

(380 
3277 
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(7-8555 

(297 
3/79 
5062 
6944 
8827 

(557 
3442 
5327 
72(3 
9098 

(8/7 
3705 
5593 
7481 
9369 

2077 
3968 
5859 
7750 

964( 

2337 
423  ( 
6(24 
80/8 
99/2 

2597 
4493 
6390 
8287 
#(83 

2857 
4756 
6656 
8555 
0455 

3O6 
50/9 
692  / 
8824 
0726 

3376 
5282 
7(87 
9092 
0997 

91 
92 
93 
94 
95 

96 

97 

98 
99 
(00 

79 

2891 
27/3 
2535 
2356 
2(78 

2838 
2660 
248  ( 
2302 
2)23 

2786 
2607 
2427 
2248 

2069 

2733 
2553 
2373 
2)94 
20/4 

2680 
2500 
2320 
2)39 
1959 

2575 
2393 
22(2 
2030 
/849 

2522 
2340 
2/57 
)975 
(793 

2468 
2286 
2/03 
/92/ 
/738 

94-24(5 
95  "2232 
96-2049 
97-1866 
98-1683 

(S'0435 
(8-23(4 
18-4(94 
(8'6073 

18-7953 

0709 
259  ( 
4474 
6356 

8239 

0983 
2868 
4754 
6639 

8524 

(257 
3(46 
5034 
6922 

88/0 

(532 
3423 
53(3 
7204 
9095 

(806 
3700 
5593 
7487 
938( 

2080 
3977 
5873 
7770 
9667 

2354 
4254 
6(53 
8053 
9952 

2628 
453  ( 
6433 
8336 
#238 

2902 
4808 
67(3 
86(8 

0523 

96 

97 
98 
99 
(00 

10' 

9' 

8-  |  r 

tf  |  6' 

4'    3' 

2'     1' 

10'  1  9'    8'    7'    <>' 

5' 

4' 

3' 

"2' 

r 

SINK. 

COSINE.            79° 

TRAVERSE  TABLES. 


11 

/ 

2 
3 

4 

5 

COSINE. 

SINE.            11° 

of 

P 

2'  |  3' 

4'  \  y  \  &  \  r 

8' 

9' 

0'   |  1'  |  2'  |  3'    4'    5'  |  6'  |  T    8' 

9' 

/ 
2 
3 
4 
5 

9816 
9633 
9449 
9265 
9081 

98/6 
9631 
9447 
9263 
9079 

9815 
9630 
9445 
9261 
9076 

98/5 
9629 
9444 
9258 
9073 

9814 
9628 
9442 
9256 
9070 

9813 
9627 
9440 
9254 
9067 

98/3 
9626 
9439 
9252 
9065 

98/2 
9625 
9437 
9249 
9062 

98/2 
9624 
9435 
9247 
9059 

'98  // 
/  '9622 
2  '9434 
3-9245 
4'9056 

'1908 
•3816 
'5724 
•7632 
•9540 

1911 
3822 
5733 
7644 
9555 

(9(4 
3828 
574) 
7655 
9569 

(9/7 
3833 
5750 
7667 
9583 

1920 
3839 
5759 
7678 
9598 

(922 
3845 
5767 
7689 
96(2 

(925 
3850 
5776 
7701 
9626 

(928 
3856 
5784 
77(2 
9640 

(93) 
3862 
5793 
7724 
9655 

(934 
3868 
580) 
7735 
9669 

6 

7 
8 
9 
(0 

8898 
87/4 
8530 
8346 
8163 

8894 
8710 
8526 
8341 
8/57 

8891 
8706 
852  / 
8336 
8/52 

8888 
8702 
85/7 
833  / 
8/46 

8884 
8698 
85/2 
8326 

8/40 

8881 
8694 
8508 
8321 
8/35 

8878 
8690 
8503 
8316 
8129 

8874 
8687 
8499 
83/1 
8/24 

887  / 

8683 
8494 
8306 
S//8 

5-8867 
6-8679 
7'8490 
S'830/ 
9'8II2 

C/449 
)  -3357 
(  '5265 
C7/73 

C90S/ 

(466 
3377 
5288 
7/99 
9(09 

(483 
3397 
53(0 
7224 
9(38 

(500 
34(7 
5333 
7250 
9/67 

(5(7 
3437 
5356 
7276 
9(95 

(534 
3457 
5379 
730  ( 
9224 

)55( 
3477 
5402 
7327 
9252 

(568 
3497 
5425 
7353 
928( 

(586 
35(6 
5447 
7378 
9309 

(603 
3536 

5470 
7404 
9338 

6 

7 
8 
9 
10 

II 
12 
13 
(4 

15 

7979 
7795 
7612 
7428 
7244 

7973 
7789 
7604 
7420 
7236 

7967 
7782 
7597 
7412 
7227 

7961 
7775 
7590 
7404 
7219 

7954 
7769 
7583 
7397 
72// 

7948 
7762 
7575 
7389 
7202 

7942 
7755 
7568 
738  / 
7/94 

7936 
7748 
756  / 
7373 
7/85 

7930 
7742 
7553 
7365 
7/77 

1  0  '7924 
/  /  '7735 
/2'7546 
(3-7357 
/4V/69 

2-0989 
2-2897 
2-4805 
2-67/3 
2'862( 

(020 
293) 
4842 
6753 
8664 

(052 
2966 
4879 
6793 
8707 

(083 
3000 
49(7 
6833 
8750 

1115 
3034 
4954 
6873 
8793 

(146 
3068 
499  / 
69(3 
8835 

((77 
3(03 
5028 
6953 
8878 

(209 
3(37 
5065 
6993 
892  ( 

(240 
3/7( 
5(02 
7033 
8964 

(272 
3205 
5(39 
7073 
9007 

II 
12 
13 
(4 
IS 

/6 
(7 
(8 
19 

20 

7060 
6877 
6693 
6509 
6325 

705  / 

6867 
6683 
6499 
63/4 

7043 
6858 
6673 
6488 
6303 

7034 
6848 
6663 
6477 
6292 

7025 
6839 
6653 
6467 
628  / 

7016 
6829 
6643 
6456 
6270 

7007 
6820 
6633 
6446 
6259 

6998 
68/0 
6623 
6435 
6247 

6989 
6801 
66/2 
6424 
6236 

(5-6980 
(6-6791 
(7'6602 
(S'64'4 
19-6225 

3-0529 
3'2438 
3-4346 
3-6254 
3'8(62 

0575 
2486 
4397 
6308 
82/9 

062  ( 
2535 
4448 
6362 
8276 

0666 
2583 
4500 
64(6 
8333 

07(2 
2632 
455  ( 
647( 
8390 

0758 
2680 
4603 
6525 
8447 

0804 
2729 
4654 
6579 
8504 

0849 
2777 
4705 
6633 
856) 

0895 
2826 
4757 
6688 
86)9 

094( 
2874 
4808 
6742 
8676 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

6142 
5958 
5774 
559) 
5407 

6130 
5946 
576/ 
5577 
5393 

6118 
5934 
5749 
5564 
5379 

6107 
592  / 
5736 
5550 
5365 

6095 
5909 
5723 
5537 
535  / 

60S3 
5897 
57/0 
5524 
5337 

607/ 
5884 
5697 
55/0 
5323 

6060 
5872 
5684 
5497 
5309 

6048 
5860 
5672 
5483 
5295 

20-6036 
2  (  '5847 
22-5659 
23-5470 
24  '528  ( 

4-0070 
4-/97S 
4-3886 
4-5794 
4-7702 

0/30 
204( 
3952 
5863 
7774 

0)90 
2(04 
40(7 
593) 

7845 

0250 
2(66 
4083 
6000 
79/6 

03(0 
2229 
4(49 
6068 
7988 

0370 
2292 
42(4 
6)37 
8059 

0430 
2355 
4280 
6205 
8(31 

0490 
24)8 
4346 
6274 
8202 

0549 
2480 
44(1 
6342 
8273 

0609 
2543 
4477 
64(/ 
8345 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

5223 
5039 
4856 
4672 
4488 

5209 
5024 
4840 
4656 
447/ 

5194 
5009 
4824 
4640 
4455 

5/80 

4994 
4809 
4623 
4438 

5/65 

4979 
4793 
4607 
442  / 

5I5/ 

4964 
4778 
459  / 
4405 

5/36 

4949 
4762 
4575 
4388 

5/22 
4934 
4746 
4559 
437/ 

5/07 
49/9 
4731 
4542 
4354 

25-5092 
26-4904 
27-47/5 
28-4526 
29-4337 

4-96/0 
5'/5(8 
5-3427 
5-5335 

5'7243 

9685 
(596 
3506 
54(7 
7328 

9759 
(673 
3586 
5500 
74(4 

9833 
(750 
3666 
5583 
7500 

9907 
(827 
3746 
5666 
7585 

998  ( 
/904 
3826 
5749 
767( 

#056 
(98( 
3906 
583  ( 
7757 

0(30 
2058 
3986 
59(4 
7842 

0204 
2(35 
4066 
5997 
7928 

0278 
22)2 
4)46 
6080 
80(3 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

4304 
4121 
3937 
3753 
3570 

4287 
4/03 
39/9 
3734 
3550 

4270 
4085 
3900 
37/5 
3531 

4253 
4067 
3882 
3697 
35// 

4235 
4049 
3863 
3678 
3492 

42/8 
4032 
3845 
3659 
3472 

420  / 
40/4 
3827 
3640 
3452 

4/83 
3996 
3808 
3620 
3433 

4/66 
3978 
3790 
3601 
34/3 

30-4/49 
3  /  '3960 
32-3771 
33-3582 
34-3394 

5  9(5( 
6'/059 
6'2967 
6'4875 
6'6783 

9239 
1/50 
306( 
4972 
6883 

9328 
(242 
3(55 
5069 
6983 

94(6 
(333 
3250 
5166 
7083 

9505 
(424 
3344 
5263 
7(83 

9593 
(5(6 
3438 
5360 
7283 

9682 
1607 
3532 
5457 
7383 

9770 
(698 
3626 
5555 
7483 

9859 
(790 
372  ( 
5652 
7582 

9947 
188) 
38(5 
5749 
7682 

3) 
32 
33 
34 
35 

36 
37 
38 
39 
40 

3386 
3202 
3018 
2835 
2651 

3366 
3/81 
2997 
2813 
2629 

3346 
3161 
2976 
2791 
2606 

3326 
3/40 
2955 
2770 
2584 

3306 
3120 
2934 
2748 
2562 

3285 
3099 
29/2 
2726 
2539 

3265 
3078 
289  / 
2704 
25/7 

3245 
3058 
2870 
2682 
2495 

3225 
3037 
2849 
2660 
2472 

35-3205 
36-30/6 

37'2827 
38-2638 
39  '2450 

6'869( 
7-0599 
7'2507 
7'44/6 
7-6324 

8794 
0705 
26/6 
4527 
6438 

8897 
08(( 
2724 
4638 
6552 

9000 
09(6 
2833 
4750 
6666 

9)02 
(022 
294  ( 
486( 
6780 

9205 
((28 
3050 
4972 
6895 

9308 
(233 
3(58 
5084 
7009 

94(( 
(339 
3267 
5(95 
7(23 

95(3 
1444 
3375 
5306 
7237 

96(6 
(550 
3484 
54(7 
735) 

36 

37 
38 
39 

40 

41 
42 
43 
44 
45 

2467 
2283 
2100 
1916 
1732 

2444 
2260 
2076 
1892 
/707 

2422 
2237 
2052 
1867 
1682 

2399 
22/3 
2028 
(843 
(657 

2376 
2/90 
2004 

ma 

1632 

2353 
2/66 
(980 
/793 
(607 

2330 
2143 
1956 
1769 
/582 

2307 
2//9 
(932 
/744 
1556 

2284 
2096 
/908 
/7/9 
/53/ 

40  '226  / 
4/  "2072 
42'/883 
43-/69S 
44-/506 

7-8232 
8-0/40 
8'2048 
8-3956 
8  '5864 

8349 
0260 
2I7( 
4082 
5993 

9466 
0380 
2293 
4207 
6(2( 

8583 
0500 
24/6 
4333 
6250 

8700 
06(9 
2539 
4458 
6378 

88(7 
0739 
2662 
4584 
6506 

8934 
0859 
2784 
47(0 
6635 

905  ( 
0979 
2907 
4835 
6763 

9(68 
(099 
3030 
496( 
6892 

9285 
(219 
3153 
5086 
7020 

4( 
42 
43 
44 
45 

46 
47 
48 
49 
50 

1549 
1365 
1/81 
0997 
0814 

(523 
1339 
1154 
0970 
6786 

1497 
1313 
1128 
0943 
0758 

/472 
/286 
I/O/ 
0916 

0730 

1446 
/260 
(074 
0888 
0702 

/420 
/234 
/047 
086/ 
0674 

/395 
(208 
/020 
0833 
0646 

1369 
//8/ 

0994 
0806 
06/8 

(343 
M55 
0967 
0778 
0590 

45-1317 
46-1/28 
47-0940 
48-0751 
49-0562 

S'7772 
8-9680 
9-/5S8 
9'3496 
9'5405 

7903 
98(4 
(725 
3636 

5547 

8035 
9949 
1862 
3776 
5690 

8(66 
#083 
(999 
39(6 
5833 

8297 
02(7 
2(36 
4056 
5976 

8429 
035  ( 
2274 
4(96 
6))8 

8560 
0485 
24(( 
4336 
626  ( 

869  / 
0619 
2548 
4476 
6404 

8823 

0754 
2685 
4615 
6546 

8954 
0888 
2822 
4755 
6689 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

0630 
0446 
0262 
0079 
9895 

0602 
0417 
0233 
0049 
9864 

0573 
0388 
0203 
#0(9 
9834 

0545 
0359 
0174 
9989 
9803 

05/6 
0330 
0/44 
9958 
9772 

0488 
030/ 
0/15 
9928 
9742 

0459 
0272 
0085 
9898 
97/( 

043  / 
0243 
0055 
9868 
9680 

0402 
02/4 
#026 
9837 
9649 

SO'0373 
5CO/85 
SI  '9996 
52'9807 
53-96/8 

9-73/3 
9-922) 
/0-//29 
/0'3037 
/  0'4  945 

7458 
9369 
(280 
3(9( 
5/02 

7604 
95(8 
(43( 
3345 
5259 

7749 
9666 
(583 
3499 
54/6 

7895 
98(5 
(734 

3654 
5573 

8041 
9963 
)885 
3808 
5730 

8(86 
#((( 
2037 
3962 
5887 

8332 
0260 
2)88 
4((6 
6044 

8477 
0408 
2339 
4270 
6201 

8623 
0557 

2490 
4424 
6358 

5( 
52 
53 
54 
55 

56 

57 
58 
59 
60 

97// 

9528 
9344 
9160 
8976 

9680 
9496 
93/2 
9/27 
8943 

9649 
9464 
9279 
9094 
89/0 

96/8 
9432 
9247 
9062 
8876 

9587 
9401 
92/5 
9029 
8843 

9555 
9369 
9/82 
8996 
8809 

9524 
9337 
9/50 
8963 
8776 

9492 
9305 
9//7 
8930 
8742 

946  / 
9273 
9085 
8896 
8708 

54-9430 
55'924/ 
56'9052 
57-8863 
58'8675 

/  0-6853 
/0-876/ 
/  /  '0669 
/  /  '2577 
//'44S5 

70/3 
8924 
0835 

2746 
4657 

7(73 

9087 
(000 
29)4 
4828 

7333 

9249 
((66 
3083 
4999 

7493 
94(2 
/332 
325  / 
5I7/ 

7652 
9575 
(497 
3420 
5342 

78/2 
9738 
(663 
3588 
55(3 

7972 
9900 
(828 
3756 
5684 

8(32 
#063 
(994 
3925 
5856 

8292 
0226 
2/59 
4093 
6027 

56 
57 

58 
59 
60 

61 
62 
63 
64 
65 

8793 
8609 
8425 
8241 
8058 

8759 
8574 
8390 
8206 
8022 

8725 
8540 
8355 
8/70 
7985 

8691 
8505 
8320 
8135 
7949 

8657 
8471 
8285 
8099 
7913 

8623 
8436 
8250 
8063 
7877 

8589 
840  / 
82/4 
8027 
7840 

8554 
8367 
8/79 
799  / 
7804 

8520 
8332 
8/44 
7956 
7767 

59-8486 
60-8297 
6/-8/08 
62-7920 
63-7731 

/  (  '6393 
1  (  '8302 
(2-02)0 
/2'2//8 
/  2  '4026 

6568 
8479 
0390 
2300 
42(( 

6742 
8656 
0569 
2483 
4397 

69(6 
8833 
074'9 
2666 
4583 

7090 
90/0 
0929 
2849 
4768 

7264 
9187 
(109 
303  ( 
4954 

7438 
9364 
(289 
32(4 
5(39 

76)3 
954( 
(469 
3397 
5325 

7787 
97)8 
1648 
3579 
55)0 

7961 
9894 
(828 
3762 
5696 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

7874 
7690 
7506 
7323 
7139 

7837 
7653 
7469 
7284 
7100 

7801 
7616 
7431 
7246 
7061 

7764 
7578 
7393 
7208 
7022 

7727 

75  4  / 
7355 
7/69 
6983 

7690 
7504 
73/7 
7/31 
6944 

7653 
7466 
7279 
7092 
6905 

76/6 
7429 
7241 
7053 
6866 

7579 
739  / 
7203 
7015 
6826 

64-7542 
65-7353 
66'7I65 
67-6976 
68-6787 

12  '5934 
(2'7842 
(2'9750 
I3V658 
/3'3566 

6(22 
8033 
9944 
(855 
3766 

63(( 
8225 

»)38 
2052 
3966 

6499 
84(6 
0333 
2249 
4/66 

6688 
8607 
0527 
2446 
4366 

6876 
8798 
072( 
2643 
4566 

7065 
8990 
09(5 
2840 
4765 

7253 
9(8( 
1(09 
3037 
4965 

744) 
9372 
(303 
3234 
5(65 

7630 
9563 
(497 
343) 
5365 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

6955 
6772 
6588 
6404 
6220 

6916 
6732 
6547 
6363 
6179 

6876 
6692 
6507 
6322 
6137 

6837 
6651 
6466 
6281 
6095 

6797 
661  ( 
6425 
6239 
6053 

6758 
6571 
6384 
6/98 
60/1 

67/8 
653  / 
6344 
6/57 
5970 

6678 
6490 
6303 
61/5 
5927 

6638 
6450 
6262 
6074 
5885 

69-6598 
70-6409 
7T622I 
72-6032 
73-5843 

(3-5474 
(3V382 
/  3-929( 
/4'(/99 

(4-3/07 

5677 
7588 
9499 
(4(0 
332  ( 

5880 
7794 
9707 
)62( 
3535 

6083 
7999 
99(6 
(833 
3749 

6285 
8205 
#(24 
2044 
3963 

6488 
84(0 
0333 
2255 
4(77 

669  / 
86/6 
054  / 
2466 
4392 

6893 
882  ( 
0749 
2677 
4606 

7096 
9027 
0958 
2889 
4820 

7299 
9232 
((66 
3(00 
5034 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

6037 
5853 
5669 
5485 
5302 

5994 
5810 
5626 
5442 
5257 

5952 
5767 
5582 
5398 
5213 

5910 
5724 
5539 
5354 
5168 

5867 
568  / 
5496 
53/0 
5124 

5825 
5638 
5452 
5265 
5079 

5782 
5595 
5408 
522  / 
5034 

5740 
5552 
5365 
5/77 

4989 

5697 
5509 
5321 
5/33 

4944 

74-5654 
75-5466 
75-5277 
77-5088 
78-4899 

(4-50/5 

(4-6923 
(4'883( 
(S'0739 
(5-2647 

5232 

7(43 
9054 
0965 
2876 

5449 
7363 
9276 
((90 
3(04 

5666 
7583 
9499 
14(6 
3332 

5883 
7802 
9722 
I64J 
356( 

6/00 
8022 
9944 
1867 
3789 

63/7 
8242 
#(67 
2092 
40(8 

6534 
8462 
0390 
23)8 
4246 

675/ 
868/ 
06(2 
2543 

4474 

6967 
890  ( 
0835 
2769 
4703 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

51/8 
4934 
4751 
4567 
4383 

5073 
4889 
4704 
4520 
4336 

5028 
4843 
4658 
4473 
4289 

4983 
4797 
4612 
4427 
4241 

4938 
4752 
4566 
4380 
4(94 

4892 
4706 
4519 
4333 
4/46 

4847 
4660 
4473 
4286 
4099 

4802 
46/4 
4426 
4239 
405  / 

4756 
4568 
4380 
4192 

4003 

79  '47  II 
SO'4522 
S/  '4333 
82*4/44 
83  '3956 

/  5  '4555 
(5-6463 
I5'837( 
(6-0280 
(6-2(88 

4787 
6697 
8608 
0519 
2430 

50(8 
6932 
8845 
0759 
2673 

5249 
7(66 
9082 
0999 
29)6 

5480 
7400 
93(9 
(239 
3(58 

57(2 
7634 
9556 
(479 
340) 

5943 
7868 
9793 
(7/8 
3644 

6)74 
8)02 
#030 
(958 
3886 

6405 
8336 
0267 
2(98 
4(29 

6636 
8570 
0504 
2438 
437  ( 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

4199 
40/6 
3832 
3648 
3464 

4152 
3967 
3783 
3599 
34/4 

4104 
3919 
3734 
3549 
3364 

4056 
3870 
3685 
3500 
33/4 

4008 
3822 
3636 
3450 
3264 

3960 
3773 
3587 
3400 
32/4 

39/2 
3725 
3538 
335  / 
3/63 

3863 
3676 
3488 
330/ 
3/13 

38/5 
3627 
3439 
325  / 
3062 

84-3767 
85-3578 
86-3389 
87'320I 
88-30/2 

(6-4096 
(6-6004 
(6'79(2 
(fi'9820 
(7'(728 

434  ( 
6252 
8(63 
#074 
(985 

4587 
650  ( 
84(4 
0328 
2242 

4832 
6749 
8666 
0582 
2499 

5078 
6997 
89)7 
0836 
2756 

5323 
7246 
9(68 
1090 
30(3 

5569 

7494 
94(9 
(345 
3270 

58/4 
7742 
967/ 
(599 

3527 

6060 
7991 
9922 
(853 

3784 

6305 
8239 
#(73 
2/07 

4040 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
s 

78 

3281 
3097 
2913 
2730 
2546 

3230 
3046 
2862 
2677 
2493 

3/80 
2995 
28/0 
2625 
2440 

3/29 
2943 
2758 
2573 
2387 

3078 
2892 
2706 
2520 
2334 

3027 
2841 
2654 
2468 
2281 

2976 
2789 
2602 
2415 
2228 

2925 
2738 
2550 
2362 
2/75 

2874 
2686 
2498 
23/0 
2/21 

89-2823 
90-2634 
9  /  '2446 
92-2257 
93-2068 

/7'3636 
(7-5544 
(7V452 
/  7  '9360 
(8'(269 

3896 
5807 
77(8 
9629 
(540 

4(56 
6070 
7983 
9897 

(8(1 

44(6 
6332 
8249 
#(66 
2082 

4675 
6595 
85(4 
0434 
2353 

4935 
6858 
8780 
0702 
2625 

5(95 
7(20 
9045 
097) 
2896 

5455 
7383 
93(( 
(239 
3(67 

57(4 
7645 
9576 
(507 
3438 

5974 
7908 
9842 
/776 
3709 

91 
92 
93 
94 
95 

2362 
2/78 
1995 
18/1 
(627 

2309 
2124 
/940 
/756 
1572 

2255 
207/ 
1886 
1701 
1516 

2202 
20/6 
1831 
1646 

(460 

2148 
(962 
(776 
1590 

1405 

2095 
(90S 
(722 
(535 
1349 

204  / 
/854 
(667 
/480 
(293 

(987 
/800 
(6/2 
/424 
(237 

(933 
/745 
(557 
(369 
1181 

94'  (879 
95'/69( 
96  (502 
97-1313 
98'(/24 

(8-3(77 
(8-5085 
(8-6993 
(S'890) 
(9-0809 

345  ( 
5362 
7273 
9(84 
1095 

3725 
5639 
7552 
9466 
1380 

3999 
59(6 
7832 
9749 
(666 

4273 
6)92 
8)  (2 
#03  ( 
(95( 

4547 
6469 
8392 
03(4 
2237 

482  ( 
6746 
8672 
0597 
2522 

5095 
7023 
895  ( 
0879 
2807 

5369 
7300 
923  ( 
((62 
3093 

5643 
7577 
95// 
/444 
3378 

96 

97 
98 
99 
(00 

(it)' 

51)' 

58' 

57'  |  50'  |  55' 

54' 

53' 

52' 

51' 

60' 

59' 

58' 

57' 

56' 

55'   54'  |  53'  |  52'   51' 

SINE. 

COSINE.            78° 
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TRAVERSE  TABLES. 


11' 

COSINE. 

SINE.            11° 

iu'  j  IT7" 

12'   13' 

14' 

15' 

16' 

17'   18'    19' 

10'    11' 

12'   13' 

14'  !  l.V   16' 

17' 

18' 

HI' 

/ 
2 
3 

4 
5 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

981  / 
962  / 
9432 
9243 

9053 

98/0 
9620 
9430 
9240 
9051 

98/0 
96;9 
9429 
9238 
9048 

9809 
96(8 
9427 
9236 
9045 

9808 
96/7 
9425 
9234 
9042 

9808 
9616 
9424 
923  / 
9039 

9807 
96/5 
9422 
9229 
9036 

9807 
96/3 
9420 
9227 
9034 

9806 
96(2 
94(8 
9225 
903( 

•9806 
f96l  1 
2'94I7 
3'  9222 
,4-9028 

•(937 
.-3873 
'58(0 

•77*7 
•9683 

(939 
3879 
5818 
7758 
9697 

/942 
3885 
5827 
7769 
97/2 

(945 
3890 
5836 
7781 
9726 

(948 
3896 
5844 
7792 
9740 

(95J 
3902 
5853 
7804 
9755 

(954 
3908 
586) 
78/5 
9769 

;957 
39/3 
5870 
7826 
9783 

(959 
39/9 
5878 
7838 
9797 

;962 
3925 
5887 
7849 
98/2 

SS64 
8675 
8485 
8296 
8/07 

886  / 
8677 
848/ 
829; 
8/0; 

8857 
8667 
8476 
8286 

sor/6 

8854 
8663 
8472 
828  ( 

8090 

885  ( 
8659 
8467 
8276 
8084 

8847 
8655 
8463 
827  ( 

8079 

8844  8840 
S65/  8647 
8458  8454 
8266  8260 
8073  8067 

8837 
8643 
8449 
8255 
806  / 

5-8833 
6'8639 
7-8445 
8-8250 
9-8056 

C/620  /637 
T3556  3576 
C5493  55/6 
C7430  7455 
/'9366  9395 

165* 
3596 
5539 
74S/ 
9423 

1671 
36>6 
5562 
7507 

9452 

/688 
3636 
5584 
7532 
948  ( 

(705 
3656 
5607 
7558 

9509 

(723 
3676 
5630 
7584 
9538 

(740, 
3696 

5653 
7609 
9566 

(757 
37/6 
5676 
7635 
9595 

(774 
3736 
5699 
7661 

9623 

6 

7 
8 
9 
10 

II 
12 
13 
/4 
IS 

79/7 
7728 
7539 
7350 
7/60 

79)  ; 
7721 
7532 
7342 
7152 

7905 
77(5 
7524 
7334 
7(43 

7899 
7708 
75(7 
7326 
7(35 

7893 
770  ( 
7509 
73(8 
7(26 

7886 
7694 
7502 
73/0 
7((8 

7880 
7687 
7495 
7302 
7/09 

7874 
7681 
7487 
7294 
7(0( 

7868 
7674 
7480 
7286 
7092 

IO'786I 
H'7667 
12-7472 
13-7278 
147084 

2'/303 
2-3240 
2'5;76 
2'7(  13 
2'9050 

/334 
3274 
52/3 
7/53 
9092 

(366 
3308 
5250 
7/93 
9/35 

(397 
3342 
5288 
7233 
9;  78 

(429 
3377 
5325 
7273 
9221 

(460 
34// 
5362 
73(3 
9264 

;49/ 
3445 
5399 
7353 
9306 

(523 
3479 
5436 
7393 
9349 

/554 
35/4 
5473 
7432 
9392 

(585 
3548 
55/0 
7472 
9435 

II 
12 
13 
14 
IS 

16 
17 
18 
19 
20 

6977 
6782 
6592 
6403 
62/4 

6962 
6772 
6582 
6392 
6202 

6953 
6762 
6572 
638  / 
6191 

6944 
6753 
6562 
637( 
6/80 

6935 
6743 
6552 
6360 
6/68 

6926 
6734 
654  ( 
6349 
6/57 

69/7 
6724 
653  ( 
6338 
6/46 

6907 
67/4 
652  / 
6328 
6(34 

6898  (5'  6889 
6704  (6-6695 
65((  (7-6500 
63(7  (S'6306 
6123  I9'6II2 

3-0986 
3  '2923 
3  '4859 
3-6796 
3  '8733 

(032 
297  ( 
49(f 
6850 

8790 

(078 

3020 
4962 
6905 
8847 

((23 
3068 
50/4 
6959 

8904 

((69 
3//7 
5065 
70/3 
896/ 

(214 
3(65 
5((6 
7067 
90/8 

/260 
32U 
5168 
7(2( 
9075 

(306 
3262 
52/9 
7(76 
9(32 

(35( 
331  ( 
5270 
7230 
9(89 

/397 
3359 
5322 

7284 
9246 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

6024 
5835 
5646 
5456 
5267 

60/2 
5823 
5633 
5443 
5253 

6001 
58(0 
5620 
5429 
5239 

5989 
5798 
5607 
54(6 
5225 

5977 
5785 
5594 
5402 
52(( 

5965 
5773 
558) 
5388 
5/96 

5953 
5760 
5568 
5375 
5/82 

594  ( 
5748 
5554 
536; 

5/6S 

5929 
5735 
5541 
5348 
5/54 

20-59/7 
2T5723 
22-5528 
23-5334 
24-5/39 

4-0669 
4-2606 
4-4543 
4'6479 
4-84/6 

0729 
2669 
4608 

6548 
8487 

0789 
2732 
4674 
6616 
8559 

0849 
2794 
4740 
6685 
8630 

0909 
2857 
4805 
6753 
870( 

0969 
2920 
4S7/ 
6822 
8773 

(029 
2983 
4936 
6890 
8844 

(089 
3045 
5002 
6959 
89(5 

((49 
3/08 
5068 
7027 
8987 

(209 
3/7/ 
5/33 
7096 
9058 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

5078 
4888 
4699 
45/0 
4320 

5063 
4873 
4683 
4493 
4303 

5048 
4858 
4667 
4477 
4287 

5034 
4843 
4652 

4461 
4270 

50/9 
4827 
4636 

4444 
4253 

5004 
48/2 
4620 
4428 
4236 

4989 
4797 
4604 
44(( 
42/9 

4975 
478( 
4588 
4395 

420; 

4960 
4766 
4572 
4378 
4/84 

25-4945 
26-475; 
27-4556 
28-4362 
29-4/67 

5-0353 
5  '22  89 
5'4226 
5'6/62 
5'8099 

0427 
2366 
4306 
6245 
8/85 

050  / 

2443 
4386 
6328 
8270 

0575 
2520 
4466 
6411 

8356 

0649 
2597 
4545 
6493 
8442 

0723 

2674 
4625 
6576 
8527 

0798 
275/ 

4705 
6659 
86/3 

0872 
2828 
4785 
6742 
8698 

0946 
2905 
4865 
6824 
8784 

/020 
2982 
4945 
6907 
8869 

26 

27 
28 
29 

30 

31 
32 
33 
34 
35 

4/3/ 
3942 
3752 
3563 
3374 

4//4 
3924 
3734 
3544 
3354 

4096 
3906 
37(5 
3525 
3334 

4079 
3888 
3697 
3506 
33(5 

406  / 
3869 
3678 
3486 
3295 

4043 
385( 
3659 
3467 
3275 

4026 
3833 
3640 
3448 
3255 

4008 
38/5 
3622 
3428 
3235 

399  / 
3797 
3603 
3409 
32/5 

30'3973 
31-3778 
32-3584 
33-3390 
34-3*95 

6-0036 
6'/972 
6  '3909 
6-5846 
6-7782 

0/24 
2064 
4003 
5943 
7882 

02/3 
2/55 
4097 
6040 
7982 

030( 
2246 
4/92 
6/37 
8082 

0390 
2338 
4286 
6234 
8/82 

0478 
2429 
4380 
633  / 
8282 

0566 
2520 
4474 
6428 
838  / 

0655 
26(/ 
4568 
6525 
8481 

0743 
2703 
4662 
6622 
858( 

0832 
2794 
4756 
67/9 
868/ 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

3/84 
2995 
2806 
26/7 
2427 

3/64 
2974 
2784 
2595 

2405 

3(44 
2953 
2763 
2573 
2382 

3/23 
2932 
274  / 
2550 
2359 

3/03 
29(2 
2720 
2528 
2337 

3083 
289  / 
2698 
2506 
23/4 

3062 
2870 
2677 
2484 
229  / 

3042 
2848 
2655 
2462 
2269 

302  / 

2827 
2634 
2440 
2246 

35-300/ 
36-2806 
37-26/2 
SS'24/7 
39'  2223 

6-97/9 
7'/656 
7'3592 
7  '5529 

77465 

9822 
(761 
370  / 
5640 
7580 

9924 
(867 
3809 
575) 
7694 

#027 
1972 
39;7 
5863 
7808 

0/30 
2078 
4026 
5974 
7922 

0233 
2/83 
4/34 
6085 
8036 

0335 
2289 
4243 
6/96 
8/50 

0438 
2395 
4351 
6308 
8264 

054/ 
2500 
4460 
64/9 
8378 

0643 
2606 
4568 
6530 
8493 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

2238 
2049 
(859 
(670 
/48( 

22/5 
2025 
;835 
;645 
(455 

2/92 
200  / 
Itll 

1620 
1430 

2/68 
(977 
(786 
(595 
(404 

2/45 
(954 
(762 
(570 
(379 

2(22 
(930 
(738 
(546 
(353 

2099 
(906 
(7(3 
(52( 
(328 

2075 
(882 
(689 
1496 
/302 

2052 
(858 
/664 
(470 
(277 

40-2029 
4/-I834 
42-  1640 
43-;  445 
44-1251 

7  9402 
S-/339 
S'3275 
S'52/2 
87/49 

95/9 
(459 
3398 
5338 
7277 

9636 
/578 
352  / 
5463 
7405 

9753 
;698 
3643 
5589 
7534 

9870 
(8(8 
3766 
57(4 
7662 

9987 
(938 
3889 
5840 
779  ( 

#;04 
2058 
40/2 
5965 
79/9 

022  ( 
2(78 
4/34 
609  / 
8047 

0338 
2297 
4257 
62/6 
8/76 

0455 
24/7 
4380 
6342 

8304 

41 
42 
43 

44 
45 

46 
47 
48 
49 
50 

1391 

1102 
09/3 
0723 
0534 

(265 
;075 
0886 
0696 
0506 

(239 

(049 
0858 
0668 
0478 

(2(3 
(022 
083  / 
0640 
0449 

M87 
0996 
0804 
06;3 

042  / 

1161 
0969 
0777 
0585 
0393 

((35 

0942 
0750 
0557 
0364 

(109 

09/6 
0722 
0529 
0336 

(083 
0889 
0695 
050  ( 
0307 

45-1056 
46-0862 
47-0668 
48-0473 
49;  0279 

8  '9  085 
9-/022 
9-2959 
9-4895 
9'6832 

92/7 
/I56 
3096 
5035 
6975 

9348 
(290 
3233 
5/75 

71  17 

9479 
1424 
3369 
5315 
7260 

96/0 
(558 
3506 
5454 
7403 

9742 
(692 
3643 
5594 

7545 

9873 
(827 
3780 
5734 
7688 

#004 
1961 
39/7 
5874 
7830 

0/35 
2095 
4054 
60/4 
7973 

0266 
2229 
4/9; 
6153 

s;i6 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

0345 
0/55 
9966 
9777 
9587 

03/6 
0/26 
9936 
9746 
9556 

0287 
0097 
9906 
97(6 
9525 

0258 
0067 
9876 
9685 
9494 

0229 
0038 
9846 
9655 
9463 

020  / 
4008 
98(6 
9624 
9432 

0/72 
9979 
9786 
9593 
940  ( 

0/43 
9949 
9756 
9563 
9369 

0//3 
9920 
9726 
9532 
9338 

50-0084 
50-9890 
51-9696 
52-950  / 
53-9307 

9'8768 
;  0-0705 
fO'2642 
/  D'4578 
(0'65(5 

89(4 
0853 
2793 
4732 
6672 

9060 
1002 
2944 
4887 
6829 

9205 
O50 
3095 

504; 

6986 

935  / 
(299 
3247 
5/95 
7/43 

9496 
(447 
3398 
5349 
7300 

9642 
;595 
3549 
5503 
7457 

9787 
(744 
3700 
5657 
76(3 

9933 
/892 
385  / 
58/( 
7770 

#078 
2040 
4003 
5965 
7927 

51 
52 
53 
54 
55 

56 
57 
58 
59 

60 

9398 
9209 
90/9 
8830 
864/ 

9366 
9177 
8987 
8797 
8607 

9335 

9(44 
8954 
8764 
8573 

9303 
9//2 
892  ( 
8730 
8539 

9272 
9080 
8888 
8697 
8505 

9240 
9048 
8855 
8663 
847  / 

9208 
90(5 
8823 
8630 
8437 

9/76 
8983 
8790 
8596 
8403 

9(44 
8950 
8757 
8563 
8369 

54-9112 
55-8918 
56-8723 
57-8529 
58'8335 

(0-8452 
/  (  -0388 
/  (  '2325 
1  )  '4262 
(/'6/9S 

86(( 
0551 
2490 
4430 
6369 

8771 

07/4 
2656 
4598 
654/ 

893; 
0876 
282; 
4767 
67;2 

909  ( 
(039 
2987 
4935 
6883. 

925  / 
/20( 
3(52 
5/03 

7054 

94/0 
(364 
33/8 
5272 
7225 

9570 
(527 
3483 
5440 
7397 

9730 
(689 
3649 
5608 
7568 

9890 
;852 

38/4 
5777 
7739 

56 
57 
58 
59 

60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

845  / 
8262 
8073 
7884 
7694 

84(7 
8227 
8037 
7847 
7658 

8383 
8(92 
8002 
7811 
7621 

8348 
8(57 
7966 
7775 
7584 

83/4 
8/22 
7930 
7739 
7547 

8279 
8087 
7895 
7703 
75/0 

8244 
8052 
7859 
7666 
7474 

82/0 
80/6 
7823 
7630 
7437 

8/75 
798  / 
7787 
7593 
7400 

59-8(40 
60-7946 
61  -7751 
62-7557 
63-7362 

/CS/35 
/2'007( 
/  2  '2008 
/  2  '3945 
(2'588( 

8309 
0248 
2/88 
4/27 
6067 

8483 
0425 
2368 
43(0 
6252 

8657 
0602 
2547 
4493 
6438 

883  / 
0779 
2727 
4675 
6623 

9005 
0956 
2907 
4858 
6809 

9/79 
;/33 
3087 
5040 
6994 

9353 
(3(0 
3266 
5223 
7(80 

9527 
(487 
3446 
5406 
7365 

970; 

(663 
3626 
5588 
7550 

61 
62 
63 
64 
65 

7505 
73/6 
7/26 
6937 
6748 

7468 
7278 
7088 
6898 
6708 

7430 
7240 
7050 
6859 
6669 

7393 
7202 
70(( 
6820 
6629 

7356 

7/64 
6973 
678; 
6589 

73/8 
7/26 
6934 
6742 
6550 

728  / 
7088 
6895 
6703 
65/0 

7243 
7050 
6857 
6663 
6470 

7206 
70/2 
68(8 
6624 
6430 

64  71  68 
65-6974 
66-6779 
67-6585 
68-6390 

(2V8(8 
12  '9755 
(3'(69( 
(3-3628 
(3-5565 

8006 
9946 
(885 
3825 
5764 

8(95 
»(37 
2079 
4022 
5964 

8383 
0328 
2273 
42(9 
6(64 

857  ( 
05(9 
2467 
44/5 
6364 

8760 
07// 
266  / 
46/2 
6563 

8948 
0902 
2855 
4809 
6763 

9(36 

/093 
3049 
5006 
6963 

9324 
/284 
3243 
5203 
7/62 

95(3 

(475 
3437 
5400 
7362 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

6558 
6369 
6/80 
5990 
5801 

65/8 
6328 
6/38 
5949 
5759 

6478 
6288 
6097 
5907 
57(6 

6438 
6247 
6056 
5865 
5674 

6398 
6206 
60/5 
5823 
5632 

6358 
6/65 
5973 
578  / 
5589 

63/7 
6/25 
5932 
5739 
5546 

6277 
6084 
5890 
5697 
5504 

6236 
6043 
5849 
5655 
546  ( 

69'6I96 
70-6001 
71  '5807 
72-56(3 
73-54(8 

(3'750/ 
(3-9438 
(4'/374 
/4'33/( 
(4-5248 

7704 
9643 
(583 
3522 
5462 

7906 
9849 
1791 
3733 
5676 

8/09 
#054 
(999 
3945 
5890 

83/2 
0260 
2208 
4(56 
6/04 

85/4 
0465 
24/6 
4367 
63/8 

87/7 
0670 
2624 
4578 
6532 

89/9 
0876 
2832 
4789 
6746 

9(22 
I08( 

304; 

5000 
6960 

9324 
/287 
3249 
521  ( 
7(74 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

56(2 
5422 
5233 
5044 
4854 

5569 
5379 
5/89 
4999 
4809 

5526 
5336 
5(45 
4955 
4764 

5483 
5292 
5(0( 
49/0 
47/9 

5440 
5248 
5057 
4865 
4674 

5397 
5205 
50/3 
4820 
4628 

5354 
5(6( 
4968 
4776 
4583 

53(0 
5117 
4924 
4731 
4537 

5267 
5073 
4879 
4686 
4492 

74-5224 
75  '5029 
764835 
77'464( 
78-4446 

(47(84 
(4'9(2( 
(5-/058 
/  5  '2994 
(5'493( 

740  ( 
934  / 
/280 
3220 
5/59 

76(8 
9560 
(503 
3445 
5388 

7835 
9780 
(725 
367( 
56(6 

8052 
#000 
(948 
3896 

5844 

8269 
0220 
2(70 
4/2/ 
6072 

8485 
0439 
2393 

4347 
6300 

8702 
0659 
2616 
4572 
6529 

89;9 
0878 
2838 
4797 
6757 

9/36 
(098 
3060 
5023 

6985 

76 

77 
78 
79 

80 

81 
82 
83 
84 
85 

4665 
4476 
4286 
4097 
3908 

46/9 
4430 
4240 
4050 
3860 

4574 
4383 
4193 
4002 
38(2 

4528 
4337 
4(46 
3955 
3764 

4482 
4290 
4099 
3907 
37(6 

4436 
4244 
4052 
3860 
3668 

4390 
4)97 
4005 
38(2 
36/9 

4344 
4/5/ 
3957 
3764 
357( 

4298 
4(04 
39(0 
37(6 
3522 

79-4252 
80-4057 
8  /  '3863 
82-3668 
83  '3474 

15  6868 
15-8804 
16-0741 
16-2677 
16-4614 

7099 
9038 
0978 
2917 
4857 

7330 
9272 
(2(5 
3(57 
5099 

756  ( 
9506 
(45( 
3397 
5342 

7792 
9740 
(688 
3636 
5584 

8023 
9974 
(925 
3876 
5827 

8254 
#208 
2162 

4//6 
6069 

8485 
0442 
2399 
4355 
63(2 

8716 
0676 
2635 
4595 
6554 

8947 
09/0 
2872 
4834 

6797 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

37/8 
3529 
3340 
3/5/ 
296  / 

3670 
3480 
3290 
3/00 
29/0 

3621 
3431 
324  1 
3050 
2860 

3573 
3382 
3(9( 
3000 

2809 

3524 
3333 

3(41 
2949 
2758 

3475 
3233 
309  / 
2899 
2707 

3427 
3234 
304( 
2848 
2656 

3378 
3/84 
299  1 
2798 

2604 

3329 
3(35 
294  / 
2747 
2553 

84-3280 
85-3085 
86  289  / 
87-2696 
SS'2502 

16-6551 
(6'8487 
(7-0424 
(7-236; 
17-4297 

6796 
8736 
0675 
26(5 
4554 

7042 
8984 
0926 
2869 
48(( 

7287 
9232 
((77 
3(23 
5068 

7532 

9480 
(428 
3376 
5325 

7778 
9729 
(679 
3630 
55S( 

8023 
9977 
(93/ 
3884 
5838 

8268 
#225 
2/82 
4/38 
6095 

85/4 
0473 
2433 
4392 
635; 

8759 
072( 
2684 
4646 
6608 

86 

87 
88 
89 

90 

91 
92 
93 
94 
95 

2772 
2583 
2393 
2204 
2015 

2721 
253  ( 
234  ( 
2/5( 
1961 

2669 
2479 
2288 
2098 
(907 

2618 
2427 
2236 
2045 
(854 

2566 
2375 
2/83 
/99( 
(800 

25/5 
2322 
2/30 
(938 
(746 

2463 
2270 
2078 
(885 
(692 

24)  / 
22/8 
2025 
/83( 
(638 

2359 
2/66 
(972 
(778 

(584 

89-2307 
90-2113 
9TI9I9 
92-1724 
93-1530 

(7-6234 
(7'8/7/ 
/S'0/07 
(  8  '2044 
(8*3980 

6494 
8433 
0373 
23(2 

4252 

6753 
8696 
0638 
2580 
4523 

70/3 
8958 
0903 
2849 
4794 

7273 
922  / 
1169 
3117 
5065 

7532 
9483 
(434 
3385 
5336 

7792 
9746 
(699 
3653 
5607 

805  ( 
#008 
(965 
392  / 
5878 

83;i 
0270 
2230 
4;  89 
6(49 

857( 
0533 
2495 
4458 
6420 

91 
92 
93 
94 
95 

96 

97 
98 
99 
(00 

78 

/825 
1636 
/447 
/257 

(068 

1771 
1581 
1391 
1201 
1012 

(7/7 
(527 
(336 
((46 
0955 

1663 
1472 
(28( 
/090 

0899 

(608 
(4(7 
1225 
(034 

0842 

(554 
(362 
((70 
0977 
0785 

(499 
(307 
II  U 

0921 
0729 

(445 
(25( 
(058 
0865 
0672 

/390  94-1335 
1196  95-1141 
(002  96-0946 
0809  97-0752 
06(5  98-0558 

(8-59(7 
(87854 
(8-9790 
(9-1727 
(9-3664 

6191 
8131 
#070 
20/0 
3949 

6465 
8407 
0350 
2292 
4234 

6739 
8684 
0629 
2575 
4520 

7013 
8961 
0909 
2857 

4805 

7287 
9238 
((88 
3(39 

5090 

756  ( 
95U 
;468 
3422 

5376 

7834 
979  / 
(748 
3704 
566  ( 

8(08 

#068 
2027 
3987 
5946 

8382 
0344 
2307 
4269 
623  / 

96 
97 
98 

99 

100 

50' 

49' 

48' 

47' 

46' 

45' 

44'   43' 

4-2' 

41' 

50' 

49'  |  48' 

47'  |  46'  |  45'   44' 

43'  |  42' 

41' 

o 

SINE. 

COSINE.            78° 
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TRAVERSE  TABLES. 


11' 

/ 

2 
3 

4 
5 

COSINE. 

SINE. 

11° 

20' 

*r 

•±>: 

S31 

1? 

25' 

26' 

27' 

28' 

29' 

20' 

21'   22' 

23' 

24'   25' 

26   2  *  ]  28 

29 

1 
2 
3 
4 
S 

9805 
96/0 
94/5 
9220 
9025 

9804 
9609 
94/3 
92/8 
9022 

9804 
9608 
94/2 
9215 
90/9 

9803 
9607 
94/0 
92/3 
90/6 

9803 
9605 
9408 
92// 
90/4 

9802 
9604 
9406 
9209 
90// 

9802 
9603 
9405 
9206 
9008 

980  / 
9602 
9403 
9204 
9005 

9800 
9601 
940  / 
9202 
9002 

'9800 
/'9600 
2  '9399 
3.9,99 

4  '8999 

'7965 
•3930 
'5895 
•786  / 
'9826 

/968 
3936 
5904 
7872 
9840 

/97/ 
3942 
5913 
7883 
9854 

/974 
3947 
592  / 
7895 
9869 

(977 
3953 
5930 
7906 
9883 

1979 
3959 
5938 
79/8 
9897 

/9S2 
3965 
5947 
7929 
99/7 

(985 
3970 
5955 
794  / 
9926 

(988 
3976 
5964 
7952 
9940 

/99/ 
3982 
5972 
7963 
9954 

6 
7 
8 
9 
/O 

8830 
8635 
8440 
8245 
8050 

8827 
863) 
8435 
8240 
8044 

8823 
8627 
843  / 
8235 
8039 

8820 
8623 
8426 
8230 
8033 

88/6 
86/9 
8422 
8224 
8027 

88/3 
86/5 
84/7 
82/9 
802/ 

8809 
86/( 
84/2 
82/4 
80/6 

8806 
8607 
8408 
8209 
80/0 

8802 
8603 
8403 
8204 
8004 

S'8799 
6  '8599 
7  '8399 
8-8198 
9-7998 

7'(79( 
(  '3756 
1-5721 
1  -7686 
1  -9652 

7808 
3776 
5744 
7772 
9680 

(825 
3796 
5767 
7738 
9709 

/842 
38/6 
5790 
7763 
9737 

(859 
3836 
58/3 
7789 
9766 

(877 
3856 
5835 
78/5 
9794 

(894 
3876 
5858 
7840 
9823 

79/7 

3896 
588  / 
7866 
985  / 

(928 
3976 
5904 
7892 
9880 

7945 
3936 
5927 
79/7 
9908 

6 
7 

8 
9 
10 

/( 
(2 
13 
(4 
/5 

7855 
7660 
7465 
7270 
7075 

7849 
7653 
7458 
7262 
7066 

7842 
7646 
7450 
7254 
7058 

7836 
7639 
7443 
7246 
7049 

7830 
7633 
7435 
7238 
704  / 

7823 
7626 
7428 
7230 
7032 

78/7 
76/9 
7420 
7222 
7023 

78// 
76/2 
74/3 
72/4 
70/5 

7804 
7605 
7405 
7206 
7006 

107798 
1  1  '7598 
12-7398 
13-7198 
I4'6997 

2'I617 
2-3582 
2-5547 
2-75/2 
2'9477 

(648 
36/6 
5584 
7552 
9520 

/680 
3650 
562/ 
7592 
9563 

171  1 
3685 
5658 
7632 
9606 

/742 
37/9 
5695 
7672 
9649 

(774 
3753 
5733 
77/2 
969  / 

/805 
3787 
5770 
7752 
9734 

/836 
3822 
5807 
7792 
9777 

7868 
3856 
5844 
7832 
9820 

1899 
3890 
5881 
7872 
9862 

II 
12 
13 
14 
IS 
16 
17 
IS 
19 
20 

/6 
(7 
/8 
19 

20 

6880 
6685 
6490 
6295 
6/00 

687/ 
6675 
6480 
6284 
6089 

6862 
6666 
6469 
6273 
6077 

6853 
6656 
6459 
6262 
6066 

6843 
6646 
6449 
6252 
6054 

6834 
6636 
6438 
624/ 
6043 

6825 
6627 
6428 
6230 
603  / 

68/6 
66/7 
6418 
62/9 
6020 

6806 
6607 
6407 
6208 
6008 

15-6797 
16-6597 
17-6397 
18-6197 
19-5997 

3'  (443 
3'3408 
3-5373 
3-7338 
3'9303 

/488 
3456 
5424 
7392 
9360 

(534 
3505 
5476 
7447 
94/7 

(580 
3553 
5527 
750  / 
9474 

7625 
3602 
5578 
7555 
953  / 

(677 
3650 
5630 
7609 
9589 

7776 

3699 
568) 
7663 
9646 

7762 

3747 
5732 
77/7 
9703 

1808 
3796 
5784 
7772 
9760 

1853 
3844 
5835 
7826 
9817 

21 
22 
23 

24 
25 
~26 
27 
28 
29 
30 

5905 
57/0 
55/5 
5320 
5/25 

5893 
5698 
5502 
5306 
5111 

58S/ 
5685 
5489 
5293 
5097 

5869 
5672 
5476 
5279 
5082 

5857 
5660 
5462 
5265 
5068 

5845 
5647 
5449 
525  / 
5053 

5833 
5634 
5436 
5237 
5039 

5821 
5622 
5423 
5224 
5025 

5809 
5609 
5409 
52/0 
50/0 

20-5796 
21-5596 
22-5396 
23-5196 
24  '4996 

44  (268 
4-3234 
4'5/99 
4-7/64 
4-9/29 

(328 
3296 
5264 
7232 
9200 

(388 
3359 
5330 
7307 
9272 

7448 
3422 
5396 
7369 
9343 

7508 
3485 
546) 
7438 
94/4 

7568 
3547 
5527 
7506 
9486 

/628 
3610 
5592 
7575 
9557 

/688 
3673 
5658 
7643 
9628 

1748 
3736 
5723 
77/7 
9699 

1807 
3798 
5789 
7780 
9777 

21 
22 
23 
24 
25 

4930 
4735 
4540 
4345 
4/50 

49/5 
4720 
4524 
4329 
4/33 

4900 
4704 
4508 
43/2 
4//6 

4885 
4689 
4492 
4295 
4099 

487  / 
4673 
4476 
4279 
408/ 

4856 
4658 
4460 
4262 
4064 

484  / 
4642 
4444 
4245 
4047 

4826 
4627 
4428 
4229 
4029 

4877 
46/7 
441  f 
42(2 
40/2 

25-4796 
26-4595 
27-4395 
28-4/95 
29-3995 

5-  1  094 
5-3059 
5-5025 
5-6990 
5'8955 

1/68 
3/36 
5/05 
7073 
904  / 

1243 
32/3 
5/84 
7755 
9/26 

7377 
3290 
5264 
7238 
92/2 

/397 
3367 
5344 
7321 

9297 

(465 

3444 
5424 
7403 
9383 

7539 
352  / 

5504 
7486 
9468 

/673 
3598 
5584 
7569. 
9554 

7687 
3675 
5663 
7657 
9639 

7762 
3752 
5743 
7734 
9725 

26 
27 
28 

29 
30 

31 
32 
33 
34 
35 

3955 
3760 
3565 
3370 
3/75 

3937 
3742 
3546 
335  / 
3/55 

3920 
3724 
3527 
333  / 
3/35 

3902 
3705 
3508 
33/2 
3//5 

3884 
3687 
3489 
3292 
3095 

3866 
3668 
3470 
3273 
3075 

3848 
3650 
345  / 
3253 
3055 

3830 
3631 
3432 
3233 
3034 

38/3 
36/3 
34/3 
32/4 
30/4 

30-3795 
31  "3594 
323394 
33-3794 
34-2994 

6'  0920 
6-2885 
6-4850 
6  68/6 
6'878/ 

/009 
2977 
4945 
69/3 
8887 

(097 
3068 
5039 
70/0 
8980 

1185 
3/59 
5/33 
7/07 
9080 

1274 
3250 
5227 
7203 
9/80 

7362 
3342 
5327 
7300 
9280 

/45/ 
3433 
54/5 
7397 
9380 

(539 
3524 
5509 
7494 
9479 

(627 
3675 
5603 
7597 
9579 

T776 
3707 
5697 
7688 
9679 

31 
32 
33 
34 
35 

36 
37 
38 
39 

40 

2980 
2785 
2590 
2395 
2200 

2960 
2764 
2568 
2373 
2/77 

2939 
2743 
2547 
235  / 
2/54 

29/8 
2722 
2525 
2328 
2/3/ 

2898 
2700 
2503 
2306 
2/08 

2877 
2679 
248  / 
2283 
2085 

2856 
2658 
2459 
226  / 
2062 

2835 
2636 
2437 
2238 
2039 

28/5 
26/5 
2475 
22/6 
20/6 

35-2794 
36-2594 
37-2393 
38-2/93 
39-1993 

7-0746 
7'27// 
7-4676 
7'664/ 
7-8607 

0849 
28/7 
4785 
6753 
8727 

095  / 
2922 
4893 
6864 
8835 

/054 
3028 
5001 
6975 
8949 

7757 
3733 
57/0 
7086 
9063 

7259 
3239 
52/8 
7/98 
9/77 

7362 

3344 
5326 
7309 
929  / 

7465 
3450 
5435 
7420 
9405 

7567 
3555 
5543 
753  / 
95/9 

(670 
366/ 
5652 
7642 
9633 

36 

37 
38 
39 
40 

41 

42 
43 
44 
45 

2005 
1810 
1615 
/420 
(225 

/982 
(786 
(59/ 
(395 
//99 

/958 
/762 
(566 
/370 
//74 

/935 
(738 
/54/ 
(345 

/;.;,<; 

1911 
1716 
1517 
1319 
1122 

/S88 
/690 
/492 
/294 
/096 

(864 
/666 
(467 
(269 
(070 

/840 
/64/ 
7442 
7243 
7044 

(8/7 
7677 
74/7 
/2/8 
70/8 

40  '7793 
41'  1593 
42-1393 
43-1192 
44-0992 

S'0572 
81  2537 
S'4502 
S'6467 
8'8432 

0689 
2657 
4625 
6593 
S56/ 

0806 
2777 
4747 
67/8 
8689 

0923 
2896 
4870 
6844 
88/7 

7039 
3076 
4993 
6969 
8946 

/I56 
3/36 
5//5 
7095 
9074 

(273 
3256 
5238 
7220 
9202 

/390 
3375 
5360 
7346 
9331 

(507 
3495 
5483 
7477 
9459 

7624 
36/5 
5606 
7596 
9587 

41 
42 
43 

44 
45 

46 
47 
48 
49 
50 

(030 
0835 
0640 
0445 
0250 

(004 
0808 
06/3 
04/7 
0222 

0978 
078  / 
0585 
0389 
0/93 

095  / 
0754 
0558 
036  / 
0/64 

0925 
0727 
0530 
0333 
0/36 

0898 
0700 
0503 
0305 
0/07 

0872 
0673 
0475 
0276 
0078 

0845 
0646 
0447 
0248 
0049 

08/9 
06/9 
04/9 
0220 
#020 

45-0792 
46-0592 
47-0392 
48-0/92 
48-9991 

9-0398 
9-2363 
9-4328 
9'6293 
9'8258 

0529 
2497 
4465 
6433 
840  / 

0660 
263  / 
4602 
6573 
8544 

079  / 
2765 
4739 
67/2 
8686 

0922 
2899 
4876 
6852 
8829 

7054 
3033 
50/2 
6992 
8971 

7/85 
3/67 
5/49 
7732 
9//4 

(3/6 
3301 
5286 
7277 

9256 

(447 
3435 
5423 
74/1 
9399 

7578 
3569 
5560 
7557 
9547 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

0055 
9860 
9665 
9470 
9275 

#026 
983/ 
9635 
9439 
9244 

9997 
980/ 
9605 
9408 
92/2 

9968 
977/ 
9574 
9377 
9/8/ 

9938 
974/ 
9544 
9346 
9/49 

9909 
97/( 
95/3 
93/5 
9//7 

9880 
968( 
9483 
9284 
9086 

9850 
965/ 
9452 
9253 
9054 

982/ 
9627 
942  / 
9222 
9022 

49-9791 
SO'9591 
Sl'9391 
52-9191 
53-8990 

/  0'0223 
(0-2/89 
/0-4/54 
70-67/9 
/0-8084 

0369 
2337 
4305 
6273 
824  / 

05/4 
2485 
4456 
6427 
8398 

0660 
2634 
4607 
658/ 
8555 

0805 
2782 
4758 
6735 
87/2 

095  / 
2930 
49/0 
6889 
8868 

/096 
3078 
506/ 
7043 
9025 

/24/ 
3227 
52/2 
7/97 
9/82 

(387 
3375 
5363 
735  / 
9339 

7532 
3523 
55/4 
7505 
9496 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

9080 
8885 
8690 
8495 
8300 

9048 
8853 
8657 
8462 
8266 

90/6 
8820 
8624 
8428 
8232 

8984 
8787 
859  / 
8394 
8/97 

8952 
8755 
8557 
8360 
8/63 

8920 
8722 
8524 
8326 
8/28 

8887 
8689 
8490 
8292 
8094 

8855 
8656 
8457 
8258 
8059 

8823 
8623 
8423 
8224 
8024 

54-8790 
55-8590 
56-8390 
57-8/90 
58-7990 

77-0049 
//'20/4 
/  /  '3980 
/  1  '5945 
IT79IO 

0209 
2177 
4/45 
6//3 
SOS/ 

0369 
2340 
43/0 
6287 
8252 

0528 
2502 
4476 
6450 
8423 

0688 
2665 
464  / 
66/8 
8594 

0848 
2827 
4807 
6786 
8766 

7007 
2990 
4972 
6954 
8937 

7767 
3/52 
5/37 
7722 

9/08 

(327 
3375 
5303 
7297 

9279 

f486 

3477 
5468 
7459 
9450 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

8/05 
79/0 
77/5 
7520 
7325 

8070 
7875 
7679 
7484 
7288 

8035 
7839 
7643 
7447 
725  / 

8000 
7804 
7607 
74/0 
72/4 

7965 
7768 
757/ 
7374 
7/76 

7930 
7732 
7535 
7337 
7/39 

7895 
7697 
7498 
7300 
7/0/ 

7860 
766/ 
7462 
7263 
7064 

7825 
7625 
7426 
7226 
7026 

597789 
607589 
67-7389 
627/89 
63-6989 

1  1  '9875 
(2-/840 
(2-3805 
(2'577( 
/  2  "7736 

#049 
20/7 
3985 
5953 
7927 

0223 
2/94 
4/65 
6/36 
8707 
#077 
2048 
40/9 
5990 
796/ 

0397 
2377 
4344 
63/8 
8292 
~0266~ 
2239 
4273 
6/87 
8/6/ 

057  / 
2548 
4524 
650  / 
8477 
0454 
2430 
4407 
6384 
8360 

0745 
2724 
4704 
6683 
8663 

09/9 
290  / 
4883 
6866 
8848 

(093 
3078 
5063 
7048 
9033 

7267 
3255 
5243 
7237 
92/9 

/44/ 
343  / 
5422 
74)3 
9404 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

7/30 
6935 
6740 
6545 
6350 

7093 
6897 
670/ 
6506 
63/0 

7055 
6859 
6662 
6466 
6270 

70/7 
6820 
6623 
6427 
6230 

6979 
6782 
6584 
6387 
6/90 

694/ 
6743 
6545 
6347 
6/50 

6903 
6705 
6506 
6308 
6/09 

6865 
6666 
6467 
6268 
6069 

6827 
6627 
6428 
6228 
6028 

64-6789 
65-6588 
66-6388 
67-6/88 
68-5988 

(2-970/ 
/3'/666 
/3'363/ 
/  3  '5596 
/  3  '7562 

9889 
7857 
3825 
5793 
776/ 

0642 
2627 
460/ 
6580 
8560 

0830 
28/2 
4795 
6777 
8759 

70/8 
3004 
4989 
6974 
8959 

(207 
3/95 
5/83 
7/70 
9/58 

(395 
3386 
5376 
7367 
9358 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

6/55 
5960 
5765 
5570 
5375 

6//5 
59/9 
5724 
5528 
5332 

6074 
5878 
5682 
5486 
5290 

6033 
5837 
5640 
5443 
5246 

5993 
5795 
5598 
540  / 
5203 

5952 
5754 
5556 
5358 
5/60 

59// 
57/2 
55/4 
53/5 
5//7 

5870 
567/ 
5472 
5273 
5074 

5829 
5629 
5430 
5230 
5030 

69-5788 
70'5588 
7T5387 
72-5/87 
73-4987 

(3'9527 
(4V492 
(4-3457 
(4  '5422 
(47387 

9729 
/697 
3665 
5633 
7607 

9932 
(903 
3874 
5844 
78/5 

#/34 
2/08 
4082 
6055 
8029 

0337 
23/3 
4290 
6266 
8243 

0539 
25/9 
4498 
6477 
8457 

0742 
2724 
4706 
6688 
S67/ 

0944 
2929 
49/4 
6899 
8885 

//46 
3/34 
5/22 
7//0 
9098 

/349 
3340 
533  / 
732  / 
9372 

77 
72 
73 

74 
75 

76 
77 
78 
79 
80 

5/80 
4985 
4790 
4595 
4400 

5/37 
494  / 
4746 
4550 
4355 

5093 

4897 
470  / 
4505 
4309 

5050 
4853 
4656 
4460 
4263 

5006 
4809 
46/2 
44/4 
42/7 

4962 
4764 
4567 
4369 
4/7/ 

49/9 
4720 
4522 
4323 
4/25 

4875 
4676 
4477 
4278 
4079 

483  / 
463) 
4432 
4232 
4032 

74'4787 
75-4587 
76-4387 
77-4/86 
78-3986 

74-9353 
/5-/37S 
/S'3283 
(5  '5248 
(572/3 

9569 
(537 
3505 
5473 
7447 

9786 
7757 
3728 
5699 

7670 

#003 
/977 
3950 
5924 
7898 

0220 
2/P6 
4/73 
6/49 
8/26 

0436 
2476 
4395 
6375 
8354 

0653 
2635 
46/8 
6600 
8582 

0870 
2855 
4840 
6825 
88/0 

1086 
3074 
5062 
7050 
9038 

(303 
3294 
5285 
7275 
9266 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

4205 
40/0 
38/5 
3620 
3425 

4/59 
3964 
3768 
3572 
3377 

4//3 
39)7 
3720 
3524 
3328 

4066 
3869 
3673 
3476 
3279 

4020 
3822 
3625 
3428 
323) 

3973 
3775 
3577 
3379 
3/82 

3926 
3728 
3529 
333  / 
3/33 

3880 
3687 
3482 
3283 
3084 

3833 
3633 
3434 
3234 
3034 

79-3786 
80-3586 
8  /  '3386 
82-3/85 
83-2985 

/5'9/78 
/6'/(44 
76-3/09 
/  6  "5074 
/  6  "7039 

9409 
7377 
3345 
53/4 
7282 

9640 
1611 
3582 
5553 
7524 

987( 
7845 
3879 
5793 
7766 

#/02 
2079 
4056 
6032 
8009 

0333 
23(3 
4292 
6272 
8257 

0564 
2547 
4529 
65/7 
8493 

0795 
2780 
4766 
675  / 
8736 

(026 
30/4 
5002 
6990 
8978 

7257 
3248 
5239 
7230 
9220 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

3230 
3035 
2840 
2645 
2450 

3/81 

2986 
2790 
2595 
2399 

3/32 

2936 
2740 
2544 
2347 

3083 
2886 
2689 
2492 
2296 

3033 
2836 
2639 
244  / 
2244 

2984 
2786 
2588 
2390 
2/92 

2934 
2736 
2537 
2339 
2/40 

2885 
2686 
2487 
2287 
2088 

2835 
2635 
2436 
2236 
2036 

84-2785 
85-2585 
86-2385 
87-2/85 
8S-/984 

16-9004 
77-0969 
77-2935 
/  7  -4900 
/7-6S65 

9250 
/2/8 
3786 
5/54 
7/22 

9495 
(466 
3437 
5407 
7378 

9740 
7774 
3688 
566  / 
7635 

9985 
7962 
3938 
59/5 
7892 

#237 
22(0 
4789 
6769 
8/48 

0476 
2458 
4440 
6423 
8405 

0727 
2706 
4697 
6676 
866/ 

0966 
2954 
4942 
6930 
89/8 

1211 

3202 
5/93 
7/84 
9/75 

91 
92 
93 
94 
95 

2255 
2060 
/865 
/670 
7475 

2203 
2008 
(8/2 
/6/7 
/42( 

2/5( 
(955 
/759 
/563 
(367 

2099 
(902 
(706 
(509 
/3/2 

2047 
(850 
(652 
(455 
/25S 

(994 
7797 
(599 
/40f 
/203 

/942 
/744 
/545 
7347 
7748 

1889 
7690 
749) 
7292 
7093 

(837 
7637 
7438 
7238 
/038 

89-/7S4 
90-/584 
9fl384 
92-1184 
93-0984 

/  7  '8830 
/  8  '0795 
/S'2760 
/  8  '4726 
/  8  '6691 

9090 
7058 
3026 
4994 
6962 

9349 
(320 
3297 
5262 
7233 

9609 
7582 
3556 
5530 
7504 

9868 
(845 
382  / 
5798 
7774 

#/28 
2/07 
4087 
6066 
8045 

0387 
2369 
4352 
6334 
83/6 

0647 
2632 
46/7 
6602 
8587 

0906 
2894 
4882 
6870 
8858 

/765 
3756 
5/47 
7/38 
9729 

97 
92 
93 
94 
95 

96 
97 
98 
99 
(00 

78 

/280 
/085 
0890 
0695 
050  / 

(226 
(030 
0834 
0639 
0443 

1171 

0974 
0778 
0582 
0386 

1115 
09/9 
0722 
0525 
0329 

/060 
0863 
0666 
0468 
027  / 

(005 
0807 
0609 
04// 
02/4 

0950 
0757 
0553 
0354 
0/56 

0894 
0695 
0496 
0297 
0098 

0839 
0639 
0440 
0240 
#04/ 

94-0783 
95-0583 
96-0383 
97-0783 
97-9983 

/S'8656 
79'062/ 
/  9  '2586 
/9'455/ 
/9'65I7 

8930 
0898 
2866 
4834 
6802 

9204 
7/74 
3/45 
5//6 
7087 

9477 
7457 
3425 
5398 
7372 

975  / 
1728 
3704 
5681 
7657 

#025 
2004 
3984 
5963 
7943 

0298 
228  / 
4263 
6245 
8228 

0572 
2557 
4542 
6528 
85/3 

0846 
2834 
4822 
68/0 
8798 

7/20 
3770 

5/07 
7092 
9083 

96 
97 
98 
99 
700 

-go 

40'   39' 

38' 

37' 

36' 

35' 

34' 

33' 

32' 

31' 

40'    ;>,!)' 

38' 

3V 

36'   35' 

34' 

33' 

32' 

31' 

SINE. 

COSINE. 

t 

TRAVERSE  TABLES. 


11 

/ 

2 
3 

4 
5 

COSINE. 

SINE.            11° 

30'   31' 

32' 

33' 

34'   35' 

36' 

37' 

38'  |   39' 

30' 

31'  j  32  |  33'   34'  |  3n  j  36'  |  37' 

38' 

3i)' 

( 
2 
3 

4 
5 
6 
7 
8 
9 
(0 

9799 
9598 
9398 
9/97 
8996 

9799 
9597 
9396 
9/95 
8993 

9798 
9596 
9394 
9/92 
8990 

9798 
9595 
9393 
9/90 
8988 

9797 
9594 
9391 
9/88 
8985 

9796 
9593 
9389 
9(85 
8982 

9796 
9592 
9387 
9/83 
8979 

9795 
9590 
9386 
9(8( 
8976 

9795 
9589 
9384 
9(78 
8973 

'9794 
/  '9588 
2  '9382 
3'9I76 
4-8970 

'/994 
•3987 
•5981 
•7975 
•9968 

(997 
3993 
5990 
7986 
9983 

(999 
3999 
5998 
7998 
9997 

2002 
4004 
6007 
8009 

ton 

2005 
40(0 
60(5 
8020 
0025 

2008 
40(6 
6024 
8032 
0040 

20O 
4022 
6032 
8043 
0054 

20(4 
4027 
604  / 
8055 
0068 

20/6 
4033 
6049 
8066 
0082 

2019 
4039 
6058 
8077 
0097 

6 

7 
8 
9 
(0 

8795 
8595 
8394 
8/93 
7992 

8792 
859  / 
8389 
8188 
7987 

8789 
8587 
8385 
8183 
798  / 

8785 
8583 
8380 
8/78 
7975 

8782 
8578 
8375 
8/72 
7969 

8778 
8574 
837( 
8/67 
7963 

8775 
8570 
8366 
8/62 

7958 

877( 
8566 
836  ( 
8(57 
7952 

8767 
8562 
8357 
8/51 
7946 

5-8764 
6-8558 
7-8352 
8'8(46 
9-7940 

/•(962 
/  -3956 
1  "5949 
C7943 
(  "9937 

1979 
3976 
5972 
7969 
9965 

(996 
3996 
5995 
7994 
9994 

20/3 
4016 
60(8 
8020 
#022 

2030 
4036 
604  ( 
8046 
005( 

2048 
4056 
6063 
807( 

0079 

2065 
4075 
6086 
8097 
0/08 

2082 
4095 
6/09 
8/23 
0(36 

2099 
405 
6(32 
8148 
0(65 

2((6 
4(35 
6(55 
8(74 
0193 

/( 
/2 
13 
14 
/5 

7792 
759  / 
7390 
7/89 
6989 

7785 
7584 
7383 
7/81 
6980 

7779 
7577 
7375 
7(73 
697  / 

7773 
7570 
7368 
7/65 
6963 

7766 
7563 
7360 
7/57 
6954 

7760 
7556 
7352 
7/49 
6945 

7753 
7549 
7345 
7/4/ 
6936 

7747 
7542 
7337 
7(32 
6928 

7740 
7535 
7330 
7)24 
6919 

(0  7734 
/  (  '7528 
12-7322 
137116 
(4-69/0 

2-/930 
2-3924 
2-59/8 
279/2 
2-9905 

(962 
3958 
5955 
795  ( 
9948 

/993 
3993 
5992 
799  / 
999  / 

2025 
4027 
6029 
803  ( 
#033 

2056 
406  ( 
6066 
807( 
0076 

2087 
4095 
6(03 
8111 
0119 

2//9 
4/29 
6/40 
8/5( 
0/62 

2(50 
4(64 
6(77 
8(9( 
0204 

2(8( 
4198 
62(4 
823  ( 
0247 

22(3 
4232 
625  ( 
827( 
0290 

O 
12 
13 
14 
IS 

(6 
/7 
(8 
19 

20 

6788 
6587 
6386 
6/86 
5985 

6779 
6577 
6376 
6/75 

5973 

6769 
6567 
6366 
6(64 
5962 

6760 
6558 
6355 
6/53 

5950 

675  / 

6548 
6345 
6I4( 
5938 

674/ 
6538 
6334 
6(30 
5927 

6732 
6528 
6324 

609 
59(5 

6723 
65(8 
63(3 
6108 
5903 

67(3 
6508 
6302 
6097 
5892 

(5-6704 
(6-6498 
(7-6292 
/8'6086 

19-5880 

3'(899 
3-3893 
3-5886 
3-7880 
3-9874 

(944 
394  ( 
5938 
7934 
993  ( 

(990 
3989 
5989 
7988 
99  88 

2036 

4038 
6040 
8042 
#045 

208  ( 
4086 
6091 
8097 
0(02 

2/27 
4(35 
6(43 
8(5( 
0159 

2/72 
4/83 
6(94 
8205 
02/6 

22/8 

4232 
6245 
8259 
0273 

2264 

4280 
6297 
8313 
0330 

2309 
4329 
6348 
8367 
0387 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

5784 
5583 
5383 
5182 
498  / 

5772 
557  / 
5369 
5/68 
4967 

5760 
5558 
5356 
5(54 
4952 

5748 
5545 
5343 
5/40 
4938 

5735 
5532 
5329 
5/26 
4923 

5723 
55(9 
53/6 
5112 
4908 

570 
5507 
5302 
5098 
4894 

5699 
5494 
5289 
5084 
4879 

5686 
548  ( 
5275 
5070 
4865 

20-5674 
2f5468 
22-5262 
23-5056 
24-4850 

4'(867 
4'386( 
4-5855 
4-7848 
4-9842 

(927 
3924 
5920 
79(7 
99(3 

1987 
3986 
5986 
7985 
9985 

2047 
4049 
605/ 
8054 
#056 

2(07 
402 
61(7 
8/22 
0/27 

2/67 
4/74 
6182 
8(90 
0(98 

2226 
4237 
6248 
8259 
0269 

2286 
4300 
63(3 
8327 
0341 

2346 
4363 
6379 
8395 
04(2 

2406 
4425 
6445 
8464 
0483 

21 
22 
23 
24 
25 

26 

27 
28 
29 

30 

4780 

4580 
4379 
4/78 
3977 

4765 
4564 
4363 
4161 
3960 

4750 
4548 
4346 
4(44 
3943 

4735 
4533 
4330 
4/28 
3925 

4720 
45/7 
43/4 
4111 

3908 

4705 
450  ( 
4297 
4094 
3890 

4690 
4485 
428  ( 
4077 
3873 

4674 
4470 
4265 
4060 
3855 

4659 

4454 
4248 
4043 
3837 

25-4644 
26-4438 
27-4232 
28-4026 
29'3820 

5-1836 
5'3829 
5-5823 
578(7 
5-98(0 

(9/0 
3906 
5903 
7899 
9896 

1994 

3983 
5983 
7982 
9981 

2058 
4060 
6062 
8065 
#067 

2/32 
4(37 
6(42 
8(47 
0(52 

2206 
42(4 
6222 
8230 
0238 

2280 
429  ( 
6302 
83(3 
0323 

2354 
4368 
6382 
8395 
0409 

2428 

4445 
6461 
8478 
0494 

2503 
4522 
654  ( 
8560 
0580 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

377* 
3576 
3375 
3/74 
2974 

3759 
3557 
3356 
3)55 
2953 

3741 
3539 
3337 
3(35 
2933 

3723 
3520 
33/8 
3(/5 
29/3 

3705 
3501 
3298 
3095 
2892 

3686 
3483 
3279 
3075 
2872 

3668 
3464 
3260 
3056 
2851 

3650 
3445 
324  ( 
3036 
283  ( 

3632 
3427 
322  ( 
30(6 
28(0 

30-36/4 
3  C3408 
32-3202 
33-2996 
34-2790 

6"(804 
6-3798 
6'579( 
6'7785 
6-9779 

/892 
3889 
5885 
7882 

9S79 

(981 
3980 
5980 
7979 
9978 

2069 
407  / 
6074 
8076 
#078 

2(57 
4(63 
6(68 
8/73 
0/78 

2246 
4254 
6262 
8270 
0278 

2334 
4345 
6356 
8366 
0377 

2422 
4436 
6450 
8463 
0477 

2511 
4527 
6544 
8560 
0577 

2599 
46(8 
6638 
8657 
0676 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

2773 
2572 
237  / 
2/71 
/970 

2752 
255  ( 

2349 
2(48 
/947 

273  / 
2529 
2327 
2/25 
/923 

27/0 
2508 
2305 
2/03 

/900 

2689 
2486 
2283 
2080 
(877 

2668 
2464 
226  ( 
2057 
(853 

2647 

2443 
2239 
2034 
(830 

2626 
242/ 
22/6 
20(2 
(807 

2605 
2399 
2(94 
(989 
(783 

35-2584 
36-2378 
37-2(72 
38'(966 
39  '(760 

7'/772 

7-3766 
7'5760 
77753 
7-9747 

/875 

3872 
5868 
7865 
986( 

(978 
3977 
5976 
7976 
9975 

2080 

4083 
6085 
8087 
#089 

2(83 
4188 
6193 
8(98 
0203 

2285 
4293 
630  ( 
8309 
03(7 

2388 

4399 
64/0 
8420 
043  / 

249  / 
4504 
65/8 
8532 
0545 

2593 
4610 
6626 
8643 
0659 

2696 

47/5 
6734 
8754 
0773 

41 
42 
43 
44 
45 

(769 
1568 
1368 
1167 
0966 

/745 
(544 
1343 
1141 
0940 

(722 
(520 
(3(8 
1116 
09(4 

/69S 
/495 
/293 
(090 
0888 

1674 
(47/ 
(268 
1065 
086  ( 

1650 
(446 
/242 
(039 
0835 

(626 
(422 
(2/7 
(0/3 
0809 

(602 
(397 
1192 
0987 
0783 

(578 
(372 
O67 
0962 
0756 

40'(554 
4C(348 
42-O42 
43-0936 
44-0730 

8'/74( 
8  '3735 
8-5728 
S'7722 
8'97(6 

(858 
3854 
585  / 
7847 
9844 

(975 
3974 
5973 
7973 
9972 

209  ( 
4094 
6096 
8098 
#(00 

2208 
4213 
62(8 
8224 
0229 

2325 
4333 
634  / 
8349 
0357 

2442 
4453 
6463 
8474 
0485 

2559 
4572 
6586 
8600 
06/3 

2676 
4692 
6709 
8725 
0742 

2792 
48/2 
683  / 
8850 
0870 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

0765 
0565 
0364 
0/63 

9962 

0739 
0537 
0336 
0(35 
9933 

07/2 
05(0 
0308 
0(06 

9904 

0685 
0483 
0280 
0078 
9875 

0658 
0455 
0252 
0049 
9846 

0632 
0428 
0224 
#02  ( 
98(7 

0605 
0400 
0(96 
9992 
9788 

0578 
0373 
0168 
9963 
9758 

055  / 
0345 
0/40 
9934 
9729 

45-0524 
46-03(8 
47-OO2 
47-9906 
48'9700 

9-1709 
9-3703 
9-5697 
97690 
9'9684 

(840 
3837 
5833 
7830 
9827 

(97( 
3971 
5970 
7970 
9969 

2103 
4/05 
6(07 
8/09 
#/(2 

2234 
4239 
6244 
8249 
0254 

2365 
4373 
6381 
8389 
0397 

2496 
4507 
65(7 
8528 
0539 

2627 
464/ 
6654 
8668 
068/ 

2758 
4774 
679  / 
8807 
0824 

2889 
4908 
6928 
8947 
0966 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

9762 
956  / 
9360 
9/59 
8959 

9732 
953  / 
9329 
9/28 
8927 

9702 
9500 
9299 
9097 
8895 

9673 
9470 
9268 
9065 
8863 

9643 
9440 
9237 
9034 
883  ( 

9613 
94(0 
9206 
9002 
8799 

9583 
9379 
9/75 
897  / 
8766 

9554 
9349 
9(44 
8939 
8734 

9524 
93/8 
9//3 
8907 
8702 

49-9494 
50-9288 
51-9082 
52-8876 
53-8670 

)0'I678 
(0'367( 
(Q'5665 
(07659 
(0-9652 

(823 
3820 
58(6 
78(3 
9809 

(968 
3968 
5967 
7967 
9966 

204 
406 
608 
8/20 
#/23 

2259 
4264 
6269 
8274 
0279 

2404 
44(2 
6420 
8428 
0436 

2550 
456/ 
657  / 
8582 
0593 

2695 
4709 
6722 
8736 
0750 

2840 
4857 
6873 
8S90 
0906 

2986 
5005 
7024 
9044 
/063 

51 
52 
53 
54 
55 

8758 
8557 
8356 
8/56 
7955 

8725 
8524 
8323 
8121 
7920 

8693 
849  ( 
8289 
8087 
7885 

8660 
8458 
8255 
8053 
7850 

8628 
8424 
8221 
80(8 
78(5 

8595 
839  / 
8/88 
7984 
7780 

8562 
8358 
8/54 
7949 
7745 

8529 
8325 
8/20 
79/5 
77(0 

8497 
8291 

8086 
7880 
7675 

54-8464 
55-8258 
56-8052 
57-7846 
58-7640 

IO646 

(  (  "3640 
(  (  '5633 
(  /  "7627 
O'962/ 

(806 
3802 
5799 
7795 
9792 

(965 
3965 
5964 
7963 
9963 

2/25 
4(27 
6/29 
8/32 
#(34 

2284 
4290 
6295 
8300 
0305 

2444 
4452 
6460 
8468 
0476 

2604 
46/4 
6625 
8636 

0647 

2763 
4777 
6790 
8804 
08/8 

2923 
4939 
6956 
8972 
0989 

3082 
5/02 
7(2( 
9(40 
O60 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
6.'' 
70 

7754 
7553 
7353 
7/52 
695  / 

77(9 
75(7 
73(6 
7((5 
69(3 

7683 
748  ( 
7279 
7078 
6876 

764S 
7445 
7243 
7040 
6838 

76/2 
7409 
7206 
7003 
6800 

7577 
7373 
7/69 
6966 
6762 

754  ( 
7337 
7(32 
6928 
6724 

7505 
7300 
7096 
689  / 
6686 

7469 
7264 
7059 
6853 
6648 

59-7434 
60-7228 
61  -7022 
62-68/6 
63'66/fl 

(2'(6(4 
(2-3608 
(2-5602 
(27595 
)2'9589 

(788 
3785 
57S( 
7778 
9774 

(962 
3962 
596/ 
7960 
9960 

2(36 
4(38 
6(40 
8(43 
#(45 

23(0 
43(5 
6320 
8325 
0330 

2484 
4492 
6500 
8508 
05/5 

2658 
4668 
6679 
8690 

070( 

283  ( 
4845 
6859 
8872 
0886 

3005 
5022 
7038 
9055 
1071 

3/79 
5(98 
72(8 
9237 
(256 

61 
62 
63 
64 
65 

6750 
6550 
6349 
6148 
5947 

67(2 
6511 
6309 
6108 
5907 

6674 
6472 
6270 
6068 
5866 

6635 
6433 
6230 
6028 
5825 

6597 
6394 
6(9( 
5988 
5784 

6558 
6355 
6(5( 
5947 
5744 

6520 
63(5 
6/0 
5907 
5703 

648  / 
6276 
607  / 
5867 
5662 

6442 
6237 
6032 
5826 
562) 

64-6404 
65-6/98 
66-5992 
67-5786 
68-5580 

(3'(583 
(3-3576 
(3'5570 
/  3  7564 

/3'9558 

(77( 
3768 
5764 
7761 
9757 

(959 
3958 
5958 
7957 
9957 

2/47 
4/49 
6(52 
8(54 
#(56 

2335 
4340 
6345 
835  / 
0356 

2523 
453  / 
6539 
8547 
0555 

27M 
4722 
6733 
8744 
0755 

2900 
49(3 
6927 
8940 
0954 

3088 
5/04 
7121 
9137 
1153 

3276 
5295 
73(4 
9334 
(353 

66 

67 
68 
69 

70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

5747 
5546 
5345 
5(44 
4944 

5705 
5504 
5303 
5/0( 
4900 

5664 
5462 
5260 
5058 
4856 

5623 
5420 
52(8 
5015 
48(3 

558  / 
5378 
5/75 
4972 
4769 

5540 
5336 
5/33 
4929 
4725 

5498 
5294 
5090 
4886 

4681 

5457 
5252 
5047 
4842 
4638 

54)5 
52)0 
5004 
4799 
4594 

69-5374 
70-5/68 
71  -49  62 
72-4756 
73-4550 

(4'(55( 
(4-3545 
(4-5539 
(47532 
/  4  '9526 

(754 
3750 
5747 
7743 
9740 

/956 
3955 
5955 
7954 
9954 

2(58 
4/6f 
6/63 
8/65 
#/67 

236  / 
4366 
637  / 
8376 
038  / 

2563 
457  / 
6579 
8587 
0595 

2765 
4776 
6787 
8798 
0808 

2968 
498  ( 
6995 
9009 
(022 

3170 
5(86 
7203 
92/9 
(236 

3372 
5392 
74(( 
9430 
(450 

71 
72 
73 
74 
75 

4743 
4542 
434  / 
4(4( 
3940 

4699 
4497 
4296 
4095 
3893 

4655 
4453 
425  ( 

4049 
3847 

46/0 
4408 
4205 
4003 
3800 

4566 
4363 
4(60 

3957 
3754 

4522 

4318 
4(/4 
39// 
3707 

4477 
4273 
4069 
3864 
3660 

4433 
4228 
4023 
38(8 
36(3 

4388 
4)83 
3977 
3772 
3566 

74-4344 
75-4/38 
76  '3932 
77-3726 
78-3520 

(5-/520 
/5'35/3 
(5-5507 
(5750( 
(5-9494 

(736 
3733 
5729 
7726 
9722 

(953 
3952 
5952 
795  / 

9950 

2/69 
4/72 
6(74 
8(76 

#(78 

2386 
439  / 

6396 
840  / 

0406 

2603 
460 
66(9 
8626 
0634 

28(9 
4830 
684  ( 
8852 

0862 

3036 
5049 
7063 
9077 
/090 

3252 
5269 
7285 
9302 
(3/8 

3469 
5488 
7508 
9527 
(546 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

3739 
3538 
3338 
3(37 
2936 

3692 
349  ( 
3289 
3088 
2887 

3645 
3443 
324  ( 
3039 
2837 

3598 
3395 
3/93 
2990 
2788 

355( 
3348 
3/44 
2941 
2738 

3503 
3300 
3096 
2892 
2689 

3456 
3252 
3047 
2843 
2639 

3409 
3204 
2999 
2794 
2589 

3361 
3(56 
2950 
2745 
2539 

79-33/4 
60-3(08 
8  (  '2902 
82-2695 
83-2489 

(6-(488 
(6'3482 
(65475 
(6'7469 
16-9463 

(7)9 
37/5 
57/2 
7709 
9705 

(950 
3949 
5949 
7948 
9947 

2(8) 
4)83 
6)85 
8)87 
#190 

24  (/ 
44(7 
6422 
8427 
0432 

2642 
4650 
6658 
8666 

0674 

2873 
4884 
6895 
8905 
09(6 

3/04 
508 
7/3( 
9(45 

((58 

3335 
535  / 
7368 
9384 
(40  ( 

3565 
5585 
7604 
9623 
(643 

81 
82 
83 
84 
85 

86 
87 
88 
89 

90 

2735 
2534 
2334 
2(33 
(932 

2685 
2484 
2283 
2081 
(880 

2635 
2433 
2232 
2030 
1828 

2585 
2383 
2(80 
(978 
(775 

2535 
2332 
2/29 
/926 
1723 

2485 
228  / 
2078 
(874 
(670 

2435 
2230 
2026 
(822 
(6(8 

2384 
2(80 
(975 
(770 
(565 

2334 
2(29 
(923 
1718 
(512 

84  '2283 
85-2077 
86-1871 
87-1665 
88  1459 

/7-I456 

(7-3450 
(  7  '5444 
(7'7437 
)7'943( 

(702 
3698 
5695 
769  / 
9688 

/947 

3946 
5945 
7945 
9944 

2)92 
4)94 
6)96 
8)98 
#20) 

2437 

4442 
6447 
8452 
0457 

2682 

4690 
6698 
8706 
07(4 

2927 
4938 
6949 
8959 

0970 

3/72 
5(86 
7(99 
92(3 

(227 

34/7 

5434 
7450 
9467 
(483 

3662 
568( 
770( 
9720 
(739 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 

(73( 
(53( 
/330 
((29 
0928 

(679 
(477 
(276 
(075 
0873 

(626 
(424 
(222 
(020 
08/8 

/573 
/370 
/(68 
0965 
0763 

(520 
(3/7 
1114 
0911 
0707 

(467 
(263 
(059 
0856 
0652 

(4(3 
(209 
/005 
080  1 
0596 

/360 
//55 
095  ( 
0746 
054  ( 

(307 
I/O/ 
0896 
0691 
0485 

89-1253 
90-1047 
9I'084I 
92-0635 
93-0429 

(8'(425 
(8-34(8 
(8'54I2 
(87406 
(8  '9400 

/6S4 
368/ 
5677 
7674 
9670 

(944 
3943 
5942 
7942 
994  / 

2203 
4205 
6207 
82)0 
#2(2 

2462 
4467 
6472 
8478 
0483 

2722 
4730 
6737 
8745 
0753 

2981 
4992 
7002 
90/3 

/024 

3240 
5254 
7267 
928  / 
/295 

3499 
55(6 
7532 
9549 

(565 

3759 
5778 
7797 
98(7 
(836 

91 
92 
93 

94 
95 

96 
97 
98 
99 
(00 

•7Q 
1  '  " 

0728 
0527 
0326 
0(25 
9925 

0672 
047  / 
0269 
0068 
9867 

06(6 

04(4 
02(2 
#OO 
9809 

0560 
0358 
0(55 
9953 
9750 

0504 
030  ( 
0098 
9895 
9692 

0448 
0245 
404  f 
9837 
9634 

0392 
0(88 
9984 
9779 
9575 

0336 
0(3( 
9926 
9722 

95(7 

0280 
0074 
9869 
9664 

9458 

94-0223 
95-00/7 
95-9811 
96-9605 
97  '9399 

/9'/393 

(9-3387 
(9'538( 

(9'7374 
(9-9368 

(667 
3663 
5660 
7656 
9653 

(940 
3940 
5939 
7939 
9938 

22(4 
42(6 
62(9 
822  ( 
#223 

2488 

4493 
6498 
8503 
0508 

276  / 

4769 
6777 
8785 
0793 

3035 
5046 
7056 
9067 
(078 

3308 
5322 
7336 
9349 
(363 

3582 
5598 
76/5 
963  ( 

(648 

3855 
5875 
7894 
99(3 
(933 

96 
97 
98 
99 
100 

8° 

•M 

2!)'   28'  |  27'   :i(J' 

2,V  |  24' 

23'  \  2-2'    21' 

30' 

29' 

2H'  |  27'  |  20' 

2;Y   24' 

23' 

2  '2'   ^2  1  ' 

•            SINE. 

COSINE.           J 
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TRAVERSE  TABLES. 


n 

/ 

2 
3 
4 
5 

COSINE. 

SINE.            11° 

40'   41' 

4-2' 

43'  |  44'   45' 

40' 

47' 

48' 

49' 

40' 

41'  |  42'  |  43' 

44' 

45'   46'   47' 

48'   49' 

/ 

2 
3 

4 
5 

9793 
9587 
9380 
9/74 
8967 

9793 
9586 
9378 
9/7/ 

8964 

9792 
9584 
9377 
9/69 
896  / 

9792 
9583 
9375 
9/67 
8958 

979; 

9582 
9373 
9/64 
8955 

9790 
958  / 
937/ 
9/62 
8952 

9790 
9580 
9370 
9/59 
8949 

9789 
9579 
9368 
9/57 
8946 

9789 
9577 
9366 
9/55 
8943 

•9788 
/  '9576 
2  '9364 
3'9/52 
4  '8940 

'2022 
•4044 
•6067 
•8089 
1-01  II 

2025 
4050 
6075 
8(00 
0/25 

2028 
4056 
6084 
8//( 
0/39 

203  / 
406  / 
6092 
8/23 
0/54 

2034 
4067 
6/01 
8/34 
0/68 

2036 
4073 
6/09 
8/46 
0/82 

2039 
4079 
61  IS 
8157 
0/96 

2042 
4084 
6(26 
8(68 
02(/ 

2045 
4090 
6/35 
8/80 
0225 

2048 
4096 
6/43 
8/9/ 
0239 

6 
7 
8 
9 
/O 

8760 
8554 
8347 
8/4/ 
7934 

8757 
8550 
8343 
8/35 
7928 

8753 
8546 
8338 
8/30 
7922 

8750 
S54/ 
8333 
8/25 
79/6 

8746 
8537 
8328 
8//9 
79/0 

8743 
8533 
8324 
8//4 
7905 

8739 
8529 
83/9 
8/09 
7899 

8736 
8525 
83/4 
8/03 
7893 

8732 
852  / 
8309 
8098 
7887 

5'8728 
6'85/7 
7'8305 
S'8093 
9'788/ 

1-2133 
1-4155 
t'6177 
1  '8200 
2  '0222 

2/50 
4/75 
6200 
8225 
0250 

2/67 
4/95 
6223 
825) 
0279 

2(84 
42/5 
6246 
8276 
0307 

220  / 
4235 
6269 
8302 
0336 

22/9 
4255 
629  / 
8328 
0364 

2236 
4275 
6314 
8353 
0393 

2253 

4295 
6337 
8379 
042  ( 

2270 
43/5 
6360 
8405 
0450 

2287 
4335 
6382 
8430 
0478 

6 
7 
8 
9 
10 

// 
/2 
13 
14 
15 

7727 
752/ 
73/4 
7/08 
690  / 

772  / 
75/4 
7307 
7099 
6892 

77/5 
7507 
7299 
709  / 
6883 

7708 
7500 
729  / 
7083 
6875 

7702 
7493 
7284 
7075 
6866 

7695 
7485 
7276 
7066 
6857 

7688 
7478 
7268 
7058 
6848 

7682 
747  / 
7260 
7050 
6839 

7675 
7464 
7253 
704  / 
6830 

(0-7669 
/  /  '7457 
12'7245 
13-7033 
14-6821 

2-2244 
2'4266 
2*6288 
2-83/0 
3-0333 

2275 
4300 
6325 
8350 
0375 

2307 
4334 
6362 
8390 
04/8 

2338 
4369 
6399 
8430 
046  / 

2369 
4403 
6436 
8470 
0504 

240  / 
4437 
6473 
85/0 
0546 

2432 
447  / 
65/0 
8550 
0589 

2463 
4505 
6547 
8590 
0632 

2495 
4540 
6584 
8629 
0674 

2526 
4574 
6622 
8669 
07/7 

II 
12 
13 
14 
IS 

16 
17 
18 
19 

20 

6694 
6488 
628  / 
6075 
5868 

6685 
6478 
627  / 
6064 
5856 

6676 
6468 
6260 
6052 
5845 

6666 
6458 
6249 
604  / 
5833 

6657 
6448 
6239 
6030 
582  / 

6647 
6438 
6228 
60/9 
5809 

6638 
6428 
62/8 
6007 
5797 

6628 
64/8 
6207 
5996 
5785 

66/9 

6407 
6/96 
5985 
5773 

IS'6609 
16-6397 
I7'6I85 
I8'5974 
19-5762 

3'2355 

3-4377 
3-6399 
3'842/ 

4  '0444 

2400 
4425 
6450 
8475 
0500 

2446 
4474 
6502 
8530 
0557 

2492 
4522 
6553 
8584 
06/4 

2537 
457( 
6604 
8638 
067( 

2583 
46/9 
6656 
8692 
0728 

2628 
4668 
6707 
8746 
0785 

2674 
47)6 
6758 
8800 
0842 

27/9 

4764 
6809 
8854 
0899 

2765 
48/3 
686/ 
8908 
0956 

16 
17 
IS 
19 
20 

21 
22 
23 

24 
25 

5662 
5455 
5248 
5042 
4835 

5649 
5442 
5235 
5028 
4820 

5637 
5429 
522  / 
50/3 
4806 

5624 
54/6 
5208 
4999 
4791 

56/2 
5403 
5/94 
4985 
4776 

5600 
5390 
5/80 
4977 
476  / 

5587 
5377 
5/67 
4957 
4747 

5575 
5364 
5/53 
4942 
4732 

5562 
535  / 
5/40 
4928 
47/7 

20-5550 
21-5338 
22-5126 
23'49I4 
24-4702 

4'2466 
4-4488 
4'65(0 
4'8532 
5-0554 

2526 
455  / 
6576 
860  / 
0626 

2585 
46/3 
6641 
8669 
0697 

2645 
4676 
6707 
8737 
0768 

2705 
4739 
6772 
8806 
0839 

2765 
480/ 
6838 
8874 
09/0 

2825 
4864 
6903 
8942 
0982 

2884 
4926 
6969 
90// 
1053 

2944 
4989 
7034 
9079 
//24 

3004 
5052 
7/00 
9/47 
//95 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

4629 
4422 
42/5 
4009 
3802 

46/3 
4406 
4/99 
3992 
3785 

4598 
4390 
4/82 
3975 
3767 

4583 
4374 
4166 
3958 
3749 

4567 
4358 
4/49 
3940 
373  / 

4552 
4342 
4/33 
3923 
37/4 

4536 
4326 
4//6 
3906 
3696 

4521 
43/0 
4/00 
3889 
3678 

4506 
4294 
4083 
3872 
3660 

25-4490 
26-4278 
27-4066 
28-3854 
29-3642 

5  '2577 
5-4599 
5'662/ 
5'8643 
6-0665 

265  / 
4676 
670  ( 
8726 
075( 

2725 
4753 
6780 
8808 
0836 

2799 
4829 
6860 
889  / 
0922 

2873 
4906 
6940 
8974 
1007 

2947 
4983 
7020 
9056 
/093 

302  / 
5060 
7099 
9/39 
((78 

3095 
5/37 
7/79 
922  / 
(263 

3/69 
52/4 
7259 
9304 
(349 

3243 
529  / 
7339 
9386 
/434 

26 

27 
28 
29 
30 

31 

32 
33 
34 
35 

3596 
3389 
3182 
2976 
2769 

3577 
3370 
3/63 
2956 
2749 

3559 
335/ 
3/44 
2936 
2728 

354  / 
3332 
3/24 
29/6 
2707 

3522 
33/4 
3/05 
2896 

2687 

3504 
3295 
3085 
2875 
2666 

3486 
3276 
3065 
2855 
2645 

3467 
3257 
3046 
2835 
2624 

3449 
3238 
3026 
28/5 
2604 

30-3430 
31-3219 
32-3007 
33-2795 
34-2583 

6  '2687 
6-47/0 
6'6732 
6  '8  754 
7-0776 

2776 
480( 
6826 
885  ( 
0876 

2864 
4892 
6920 
8948 
0976 

2952 
4983 
70/4 
9045 
(075 

304  ( 
5074 
7(08 
9(4( 
((75 

3/29 
5/65 
7202 
9238 
(275 

32(7 
5256 
7296 
9335 
(374 

3306 
5348 
7390 
9432 
/474 

3394 
5439 
7484 
9529 
(574 

3482 
5530 
7578 
9625 
/673 

31 
32 
33 

34 
35 

36 
37 
38 
39 

40 

2563 
2356 
2/49 
/943 
/736 

254  / 
2334 
2/27 
/920 
(7/3 

2520 
23/2 
2/05 
(897 
/6S9 

2499 
229) 
2082 
(874 
(666 

2478 
2269 
2060 
/85/ 
(642 

2456 
2247 
2037 
/828 
/6/8 

2435 
2225 
20/5 
/805 
(594 

24/4 
2203 
(992 
/78/ 

(57/ 

2392 
2/8f 
(970 
(758 
(547 

35-2371 
36-2159 
37-1947 
38'I735 
39-1523 

7'2798 
7'482( 
7-6843 
7-8865 
8-0887 

290  ( 
4926 
695  ( 
8976 
1001 

3003 
503  / 
7059 
9087 
1115 

3/06 
5/37 
7/67 
9/98 
(229 

3208 
5242 
7276 
9309 
(343 

3311 

5347 
7384 
9420 
(457 

34(4 
5453 
7492 
953  ( 
(57( 

35/6 
5558 
7600 
9642 
/685 

36/9 

5664 
7709 
9753 
1798 

372/ 
5769 
78/7 
9865 
(9/2 

36 
37 
38 
39 
40 

4/ 
42 
43 
44 
45 

(530 
/323 
1116 
09/0 
0703 

/506 
/298 
/09/ 

0884 

0677 

/48/ 
(274 
/066 
0858 
0650 

(457 
/249 
7040 
0832 
0624 

/433 
/224 
/0/5 
0806 
0597 

/409 
//99 
0990 
0780 
0570 

/384 
//74 
0964 
0754 
0544 

/360 
1149 
0939 
0728 
0517 

(336 
//24 
09/3 
0702 
0490 

40-1311 
4fl099 
42-0887 
43-0675 
44-0464 

S'2909 
8'493/ 
8  '6954 
S'8976 
9'0998 

3026 
5051 
7076 
9101 
1126 

3/43 
5/7/ 
7/99 
9226 
/254 

3260 
5290 
732  / 
9352 
(382 

3376 
54(0 
7443 
9477 
1511 

3493 
5530 
7566 
9602 
/639 

36(0 
,5649 
7688 
9728 
(767 

3727 
5769 
7811 
9853 
1895 

3843 
5888 
7933 
9978 
2023 

3960 
6008 
8056 
#/04 
2/5/ 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

0497 
0290 
0083 
9877 
9670 

0470 
0262 
0055 
9848 
964) 

0442 
0235 
#027 
98/9 
96// 

04/5 
0207 
9999 
9790 
9582 

0388 
0/79 
9970 
976  / 
9552 

036  / 
0/5/ 
9942 
9732 
9523 

0334 
0/24 
99/3 
9703 
9493 

0306 
0096 
9885 
9674 
9463 

0279 
0068 
9856 
9645 
9434 

45  '0252 
46'0040 
46-9828 
47'96/6 
48-9404 

9-3020 
9'5042 
9'7064 
9  '9087 
/0-//09 

3151 
5(76 
720  ( 
9226 
(25( 

3282 
53/0 
7338 
9366 
(394 

34/3 

5444 
7475 
9505 
/536 

3544 
5578 
761  / 
9645 
/678 

3675 
57/2 
7748 
9784 
(82( 

3806 
5845 
7885 
9924 
(963 

3937 
5979 
802  ( 
#064 
2/06 

4068 
6//3 
8158 
0203 
2248 

4/99 
6247 
8295 
0343 
2390 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

9464 
9257 
905  / 
8844 
8637 

9434 
9227 
90/9 
88/2 
8605 

9404 
9/96 
8988 
8780 
8573 

9374 
9/65 
8957 
8748 
8540 

9343 
9/34 
8925 
87/7 
8508 

93/3 
9/04 
8894 
8685 
8475 

9283 
9073 
8863 
8653 
8442 

9253 
9042 
883  / 
8620 
84/0 

9222 
90// 
8800 
8588 
8377 

49-9/92 
50  '8980 
5C8768 
52-8556 
53'8344 

/0'3/3/ 
(0-5/53 
/0-7/75 
/0-9/98 
/C/220 

3276 
5301 
7326 
935  ( 
(376 

3422 
5449 
7477 
9505 
1533 

3567 
5597 
7628 
9659 
/690 

37/2 

5746 
7779 
98/3 
(846 

3857 
5894 
7930 
9967 
2003 

4003 
6042 
8081 
#/20 
2/60 

4/48 
6/90 
8232 
0274 
23/6 

4293 
6338 
8383 
0428 
2473 

4438 
6486 
8534 
0582 
2629 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

843  / 
8224 
80/8 
78/1 
7604 

8398 
8/9( 
7983 
7776 
7569 

8365 
8/57 
7949 
774  / 
7534 

8332 
8/23 
79/5 
7707 
7498 

8299 
8090 
788  ( 

7672 
7463 

8265 
8056 
7846 
7637 
7427 

8232 
8022 
78/2 
7602 
7392 

8/99 

7988 
7778 
7567 
7356 

8/66 
7954 
7743 
7532 
7320 

54-8/32 
55  V92/ 
56-7709 
57-7497 
58-7285 

/  /  '3242 
/  /  "5264 
/  /  '7286 
/  /  '9308 
(2'(33/ 

340  ( 
5426 
745  ( 
9476 
(501 

356  ( 
5589 
76(7 
9645 
(672 

3720 
575/ 
7782 
98/3 
/843 

3880 
59/3 
7947 
998/ 
20/4 

4039 
6076 
81/2 
#(49 
2/85 

4/99 
6238 
8277 
03/7 
2356 

4358 
6400 
8443 
0485 
2527 

45/8 
6563 
8608 
0653 
2698 

4677 
6725 
8773 
082) 
2868 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

7398 
7/9/ 
6985 
6778 
657  / 

7362 
7/55 
6948 
6740 
6533 

7326 
7118 
6910 
6703 
6495 

7290 
7082 
6873 
6665 
6456 

7254 
7045 
6836 
6627 
64/8 

72/8 
7008 
6799 
6589 
6380 

7/82 
697  / 
676  / 
655  / 
6341 

7/45 
6935 
6724 
65/3 
6302 

7/09 
6898 
6686 
6475 
6264 

597073 
60  "686  / 
61  '6649 
62-6437 

63-6225 

(2-3353 
(2-5375 
(2-7397 
(2-94/9 
/3'(44( 

3526 
555  ( 
7577 
9602 
(627 

3700 
5728 
7756 
9784 
18(2 

3874 
5905 
7935 
9966 
(997 

4048 
60S/ 
8//5 
#148 
2/82 

422  / 
6258 
8294 
033  / 
2367 

4395 
6434 
8474 
05/3 
2552 

4569 
66H 
8653 
0695 
2737 

4743 
6788 
8833 
0878 
2922 

49/6 
6964 
90/2 
/060 
3/08 

61 
62 
63 
64 
65 

66 
67 

68 
69 
70 

6365 
6/58 
5952 
5745 
5538 

6326 
61  19 
5912 
5704 
5497 

6287 
6079 
5872 
5664 
5456 

6248 
6040 
583  / 
5623 
54/5 

6209 
6000 
579  / 
5582 
5373 

6/70 
5960 
575; 
554  ( 
5332 

6/3/ 
592  / 
57)  / 
5500 
5290 

6092 
588  / 
5670 
5459 
5249 

6052 
584  / 
5630 
54/9 
5207 

64-6013 
65-5801 
66-5589 
67-5377 
68-5(66 

(3-3464 
(3-5486 
(37508 
(3'9530 

/4'/552 

3652 
5677 
7702 
9727 
(752 

3840 
5867 
7895 
9923 
I95( 

4028 
6058 
8089 
#120 
2/50 

42/6 
6249 
8283 
03/6 
2350 

4404 
6440 
8476 
05/3 
2549 

459  ( 
663  ( 
8670 
0709 
2749 

4779 
6822 
8864 
0906 
2948 

4967 
70/2 
9057 
//02 

3/47 

5/55 
7203 
9251 
/299 

3347 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

5332 
5/25 
49/9 
47/2 
4505 

5290 
5083 
4876 
4669 

4461 

5248 
5040 
4833 
4625 
44/7 

5206 
4998 
4790 
458  / 
4373 

5/64 
4955 
4746 
4537 
4329 

5/22 
49/3 
4703 
4494 
4284 

5080 
4870 
4660 
4450 
4240 

5038 
4827 
46/7 
4406 
4/95 

4996 
4785 
4573 
4362 
4/5/ 

69  '495  4 
70-4742 
7r4530 
72-4318 
73-4/06 

(4-3574 
(4-5597 
1476/9 
(4'964( 
/5V663 

3777 
5802 
7827 
9852 
/877 

3979 
6007 
8035 
#063 
2090 

4/8) 
62/2 
8243 
0273 
2304 

4383 
64/7 
845  / 
0484 
25/8 

4586 
6622 
8659 
0695 
273  / 

4788 
6827 
8866 
0906 
2945 

4990 
7032 
9074 
1116 
3158 

5/92 
7237 
9282 
/327 
3372 

5394 
7442 
9490 
/53S 
3586 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

4299 
4092 
3886 
3679 
3472 

4254 
4047 
3840 
3633 
3425 

4209 
4002 
3794 
3586 
3378 

4/64 
3956 
3748 
3539 
333  / 

4/20 
39H 
3702 
3493 
3284 

4075 
3865 
3655 

3446 
3236 

4030 
38/9 
3609 
3399 
3/89 

3984 
3774 
3563 
3352 
3/4( 

3939 
3728 
35/7 
3305 
3094 

74-3894 
75-3682 
76-3470 
77'3258 
78-3046 

(5'3685 
/  5  '5708 
/  5  7730 
15-9752 
16-1774 

3902 
5927 
7952 
9977 
2002 

4(/8 
6(46 
8(74 
#202 
2230 

4335 
6366 
8396 
0427 
2458 

455  / 
6585 
86/8 
0652 
2686 

4768 
6804 
884  / 
0877 
29/3 

4984 
7023 
9063 
1102 
3141 

520  / 
7243 
9285 
(327 
3369 

54/7 
7462 
9507 
(552 
3597 

5633 
768  / 
9729 
/777 
3825 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

3266 
3059 
2853 
2646 
2440 

32/8 
30/1 
2804 
2597 
2390 

3/70 
2963 
2755 
2547 
2339 

3/23 
29/4 
2706 
2498 
2289 

3075 
2866 
2657 
2448 
2239 

3027 
28/7 
2608 
2398 
2/89 

2979 
2769 
2559 
2348 
2/38 

293  / 
2720 
2509 
2299 
2088 

2883 
267  / 
2460 
2249 
2037 

79-2834 
SO'2622 
81-2411 
82-2/99 
83-1987 

16-3796 
16-5818 
16-7841 
(6-9863 
/7-/8S5 

4027 
6052 
8077 
#(02 
2/27 

4258 
6286 
83/3 
0341 
2369 

4488 
65/9 
8550 
058  / 
26/( 

47/9 
6753 
8786 
0820 
2853 

4950 
6986 
9023 
(059 
3096 

5180 
7220 
9259 
(298 
3338 

54M 
7453 
9495 
(537 
3580 

5642 
7687 
9732 
1777 
3822 

5872 
7920 
9968 
20/6 
4064 

8/ 
82 
83 
84 
85 

86 
87 
88 
89 
90 

2233 
2026 
/820 
/6/3 
/407 

2/82 
(975 
(768 
/56/ 
(354 

2132 
(924 
/7/6 
(508 
/30/ 

208  / 
(873 
/664 
/456 
/247 

2030 
/82/ 
/6/2 
/403 
1/94 

/979 
(770 
/560 
/350 

1141 

(928 
1718 
1508 
1298 
1088 

/877 
/666 
/456 
/245 
/034 

(826 
(6/5 
(403 
//92 
0981 

84-1775 
85-1563 
86-1351 
87-1139 
88-0927 

(7-3907 
(7-5929 
(7795) 
(7-9974 
(S-/996 

4/52 
6/77 
8202 
#227 
2252 

4397 
6425 
8453 
048  / 
2509 

4642 
6673 
8703 
0734 
2765 

4887 
692) 
8954 
0988 
302/ 

5/32 
7/68 
9205 
(24/ 
3278 

5377 
74(6 
9455 
(495 
3534 

5622 
7664 
9706 
(748 
3790 

5867 
79(2 
9957 
2002 
4046 

6/f/ 
8/59 
#207 
2255 
4303 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96~ 
97 
98 
99 
100 

78 

(200 
0993 
0787 
0580 
0374 

1146 
0939 
0732 
0525 
0318 

/093 
0885 
0677 
0469 
0262 

/039 
083  / 
0622 
04/4 
0206 

0985 
0776 
0567 
0358 
0/49 

0931 
0722 
05/2 
0303 
0093 

0877 
0667 
0457 
0247 
#037 

0823 
06/3 
0402 
0/9/ 
9980 

0769 
0558 
0347 
0/35 
9924 

89-07/5 
90-0503 
9T029I 
92-0079 
92-9868 

(8-40(8 
(8-6040 
(8  '8062 
(9-0085 
19-2(07 

4277 
6302 
8327 
0352 
2377 

4536 
6564 
8592 
062C 
2648 

4796 
6826 
8857 
0888 
29/8 

5055 
7088 
9/22 
//55 
3/89 

53/4 
7350 
9387 
/423 
3460 

5573 
76/2 
9652 
1691 
3730 

5832 
7874 
99/7 
/959 
400  / 

609  / 
8/36 
#/8( 
2226 
427  / 

635  / 
8398 
0446 
2494 
4542 

91 
92 
93 
94 
95 

0/67 
9960 
9754 
9547 
934  / 

out 

9903 
9696 
9489 
9282 

#054 
9846 
9638 
9431 
9223 

9997 
9789 
958/ 
9372 
9/64 

994  / 
9732 
9523 
93/4 
9(05 

9884 
9674 
9465 
9255 

9046 

9827 
96/7 
9406 
9/96 
8986 

9770 
9559 
9348 
9/38 

8927 

97/3 
950  1 
9290 
9079 
8867 

93-9656 

94-9444 
95-9232 
96-9020 
97-8808 

19-4(29 
(9  6(5( 
(9-8/73 
20-0(95 

20'22/S 

4402 
6427 
8452 
0477 
2502 

4676 
6704 
8732 
0759 
2787 

4949 
6980 
90/( 
/04/ 
3072 

5223 
7256 
9290 
(323 
3357 

5496 
7533 
9569 
/605 

3642 

5769 
7809 
9848 
(887 
3927 

6043 
8085 
#/27 
2/69 
42// 

63/6 
836  / 

0406 
245  / 
4496 

6590 
8637 
0685 
2733 
478  / 

96 
97 
98 
99 
100 

20'   19' 

18'   17'   16'  |  15' 

14   13'  |  12'    11' 

20'    19'  |  18'   17' 

16' 

15' 

14'   13' 

12'  |  11' 

SINE. 

COSINE.            78° 

n 


TRAVERSE   TABLES. 


11 

( 

2 
3 
4 
5 

COSINE. 

SlXE.                 11° 

50'   51' 

52 

53' 

54' 

55; 

56' 

57' 

58' 

59' 

50'   i  51' 

5-J'   53'   54'   55'   50' 

57' 

58' 

59' 

/ 
2 
3 
4 
5 

9787 
9575 
9362 
9/50 
8937 

9787 
9574 
936  / 
9/48 
8934 

9786 
9573 
9359 
9/45 
893  / 

9786 
957  ( 
9357 
9(43 
8928 

9785 
9570 
9355 
9(40 
8925 

9784 
9569 
9353 
9/38 
8922 

9784 
9568 
9352 
9/36 
89/9 

9783 
9567 
9350 
9/33 
89/6 

9783 
9565 
9348 
9/3/ 
89/3 

'9782 
/  '9564 
2  '9346 
3-9/28 
4  '89(0 

•205  ( 
•4191 

•6152 
"8203 
/  -0253 

2054 
4(07 
6(6( 
82/4 
0268 

2056 
4//3 
6/69 
8225 
0282 

2059 
•illS 
6/78 
8237 
0296 

20o2 
4/24 
6)86 
8248 
03/0 

2065 
4(30 
6/95 
8260 
0324 

2068 
4/35 
6203 
827  / 
0339 

2071  2073 
4/4/  4/47 
62/2  6220 
8282  8294 
0353  0367 

2076 
4/53 
6229 
8305 
038  ( 

6 

7 
8 
9 
10 

8725 
85/2 
8300 
8087 
7875 

872  / 
8508 
8295 
8082 
7869 

87/8 
8504 
8290 
8077 
7863 

87(4 
8500 
8286 
807( 
7857 

87// 
8496 
8281 
8066 
785  / 

8707 
849  / 
8276 
8060 
7845 

8703 
8487 
827  / 
8055 
7839 

8700 
8483 
8266 
8050 
7833 

8696 
8479 
826  / 
8044 
7827 

5  8692 

6'8475 
7-8257 
8-8039 
97821 

(  '2304 
/  '4355 
(  '6405 
/  '8456 
2-0507 

232  / 

4375 
6428 
8482 
0535 

2338 
4394 
645  / 
8507 
0563 

2355 

44/4 
6474 
8533 
0592 

2372 

4434 
6496 
8558 
0620 

2389 

4454 
65/9 
8584 
0649 

2406 

4474 
6542 
86/0 
0677 

2423 

4494 
6565 
8635 
0706 

244) 
45)4 
6587 
866) 
0734 

2458 
4534 
66/0 
8686 
0763 

6 

7 
8 
9 
10 

II 
12 
13 
14 
15 

7662 
7450 
7237 
7025 
68/2 

7656 
7443 
7230 
70/6 
6803 

7649 
7435 
7222 
7008 
6794 

7643 
7428 
72(4 
7000 
6785 

7636 
742  / 
7206 
6991 
6776 

7629 
74/4 
7/98 
6983 
6767 

7623 
7407 
7191 
6974 
6758 

76(6 
7399 
7/83 
6966 
6749 

7610 
7392 
7/75 
6958 
6740 

IQ'7603 
1  1  "7385 
12-7167 
(3-6949 
I4'673I 

2'2557 
2-4608 
2-6659 
2'8709 
3-0760 

2589 
4642 
6696 
8749 
0803 

2620 
4676 
6733 
8789 
0845 

265/ 
47)0 
6770 
8829 
0888 

2682 
4745 
6807 
8869 
093  ( 

27/4 
4779 
6844 
8908 
0973 

2745 
48/3 
6881 
8948 
/0/6 

2776 
4847 
69/8 
8988 
/059 

2808 
488) 
6955 
9028 
MOj 

2839 
49/5 
6992 
9068 
1144 

)) 
12 
13 
14 
IS 

16 
17 
18 
19 
20 

6600 
6387 
6/75 
5962 
5750 

6590 
6377 
6/64 
595  / 

5738 

658  / 
6367 
6/53 
5939 

5726 

657) 
6357 
6(42 
5928 
57/4 

656  ( 

6347 
6/32 
59/7 
5702 

6552 
6336 
6121 
5905 
5690 

6542  ;  6533 
6326  63(6 
6//0  6099 
5894  5882 
5678  5666 

6523 
6306 
6088 
587( 

5654 

IS'6513 

16-6295 
17-6077 
IS'5860 
(9-5642 

3'28/0 
3'486( 
3-69/2 
3-8962 
4-/0/3 

2856 
49/0 
6963 
90(7 
(070 

2902 
4958 
70/4 
907/ 
//27 

2947 
5006 
7066 
9)25 
1)84 

2993 
5055 
7117 
9179 
1241 

3038 
5/03 
7/68 
9233 
/298 

3084 
5/5/ 
72/9 
9287 
(355 

3/29 
5200 
7270 
934  / 
(4/2 

3/75 
5248 
7322 
9395 
(469 

3220 
5297 
7373 
9449 
(525 

16 
17 
18 
19 
20 

21 
22 
23 
24 

25 

5537 
5325 
5//2 
4900 
4687 

5525 
53// 
5098 
4885 
4672 

55/2 
5298 
5085 
487  / 
4657 

5499 
5285 
507/ 
4857 
4642 

5487 
5272 
5057 
4842 
4627 

5474 
5259 
5043 
4828 
46/2 

5462 
5246 
5029 
4813 
4597 

5449 
5232 
50/6 
4799 
4582 

5436 
52(9 
5002 
4784 
4567 

20-5424 
21-5206 
22-4988 
23-4770 
24  '4552 

4-3064 
4-5114 
4'7I65 
4-92/6 
5'(266 

3/24 
5(77 
723  ( 
9284 
(338 

3/83 
5240 
7296 
9352 

/409 

3243 
5302 
736) 
942  ( 
)480 

3303 
5365 
7427 
9489 
)55( 

3363 
5428 
7492 
9557 
(622 

3422 
5490 
7558 
9626 
(693 

3482 
5553 
7623 
9694 
)765 

3542 
56/5 
7689 
9762 
)836 

3602 
5678 
7754 
983  / 

/907 

21 
22 
23 
24 
25 

26 

27 
28 
29 

30 

4475 
4262 
4050 
3837 
3624 

4459 
4246 
4033 
3820 

3607 

4443 
4230 
40/6 
3802 
3589 

4428 
42(4 
3999 
3785 
357  / 

4412 
4/97 
3983 
3768 
3553 

4397 
4(81 
3966 
3750 
3535 

4381 

4/65 
3949 
3733 
35/7 

4365 
4/49 
3932 
37/5 
3499 

4350 
4/32 
39/5 
3698 

348  / 

25-4334 
26'4//6 
27-3898 
28-3680 
29  '3462 

5-33(7 
5-5368 
5V4(8 
5  '9469 
6'(520 

339  ( 

5445 
7498 
9552 

/605 

3465 
552  / 
7578 
9634 
(690 

3539 
5598 
7657 
97/7 

)776 

36(3 
5675 
7737 
9799 
1861 

3687 
5752 
78/7 
9882 
/947 

376) 
5829 
7897 
9964 
2032 

3835 
5906 
7976 

#047 
2//7 

3909 
5983 
8056 
0(29 
2203 

3983 
6059 
8136 
02/2 
2288 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

34/2 
3/99 
2987 
2774 
2562 

3393 
3/80 
2967 
2754 
254  / 

3375 
3/6/ 
2948 
2734 
2520 

3356 
3/42 
2928 
27/3 
2499 

3338 
3/23 
2908 
2693 
2478 

33/9 
3/04 
2888 
2673 
2457 

330/ 
3084 
2868 
2652 
2436 

3282 
3065 
2848 
2632 
24(5 

3263 
3046 
2829 
26// 
2394 

30-3244 
3  /  '3027 
32  '2809 
33-2591 
34-2373 

6-3570 
6'562I 
67672 
6-9722 
7-(773 

3659 
57/2- 
7766 
98/9 

(873 

3747 
5803 
7860 
99/6 
/972 

3835 
5894 
7953 
#0/3 
2072 

3923 
5985 
8047 
0/09 
2/71 

40/2 
6076 
8/4( 
0206 
227/ 

4/00 
6/67 
8235 
0303 
237  / 

4/88 
6259 
8329 
0400 

2470 

4276 
6350 
8423 
0496 
2570 

4364 
6441 
8517 
0593 
2670 

31 
32 
33 
34 
35 

36 

37 
38 
39 

40 

2349 
2/37 
/924 
(7/2 
/499 

2328 
2//5 
(902 
/689 
/475 

2306 
2093 
1879 
1665 
/452 

2285 
2070 
/856 
/642 
/428 

2263 
2048 
(833 
(6/9 
(404 

2242 
2026 

tin 

1595 
1380 

2220 

2004 
/788 
1572 
1356 

2198 
/982 
(765 
(548 
/33/ 

2/77 
(959 
(742 
(525 
(307 

35-2/55 
36V937 
3TI7I9 
38-1501 
39'I283 

7-3824 

7-5874 
7-7925 
7-9976 
S'2026 

3926 
5980 
8033 
#087 
2/40 

4029 
6085 
8)4f 
0/98 
2254 

4/3/ 
6/90 
8249 
0309 
2368 

4234 
6296 
8358 
0420 
2482 

4336 
640  / 
8466 
053  ( 
2596 

4438 
6506 
8574 
0642 
2709 

454  / 
6611 
8682 
0753 
2823 

4643 
67(7 
8790 
0864 
2937 

4746 
6822 
8898 
0975 
305/ 

36 
37 
38 
39 

40 

41 
42 
43 

44 
45 

1287 
(074 
0862 
0649 
0437 

(262 
(049 
0836 
0623 
04/0 

1238 
1034 

08/0 
0597 
0383 

/2/3 
0999 
0785 
0570 
0356 

//89 
0974 
0759 
0544 
0329 

1  164 
0949 
0733 
05/8 
0302 

1139 
0923 
0707 
049  / 
0275 

/I/5 
0898 
068( 
0465 
0248 

/090 
0873 
0655 
0438 
022  / 

40/065 
4T0847 
42-0629 
43-04/2 
44'0/94 

S'4077 
S'6/28 
8-8/78 
9  '0229 
9'2279 

4/94 
6247 
830  / 
0354 
2408 

43/0 
6367 
8423 
0479 
2536 

4427 
6486 
8545 
0605 
2664 

4544 
6606 
8668 
0730 
2792 

4660 
6725 
8790 
0855 
2920 

4777 
6845 
89/3 
0980 
3048 

4894 
6964 
9035 
1106 
3176 

50/0 
7084 
9)57 
1231 

3304 

5/27 
7203 
9280 
/356 

3432 

41 
42 
43 

44 
45 

46 

47 
48 
49 
50 

0224 

Mia 

9799 
9587 
9374 

0/97 
9984 
977/ 
9557 

9344 

0(69 
9956 
9742 
9528 
93/4 

0(42 
9927 
97(3 
9499 

9284 

Of/4 
9899 
9684 
9469 
9255 

0087 
987) 
9656 
9440 
9225 

0059 
9843 
9627 
941  / 
9/94 

003  ( 
98/4 
9598 
938  / 
9/64 

#003 
9786 
9569 
9352 

9/34 

44  '9976 
45-9758 
46-9540 
47-9322 
48-9/04 

9-4330 
9-638) 
9'843/ 
/  0-0482 
/fl'2533 

4461 
65/5 
8568 
0622 

2675 

4592 
6648 
8705 
076  / 
28/7 

4723 
6782 
884  / 
090) 
2960 

4854 
69/6 
8978 
/040 
3/02 

4985 
7050 
9//5 
1180 
3244 

5//6 
7/83 
925  / 
/3/9 

3387 

5247 
73/7 
9388 
/458 
3529 

5378 
745  ( 
9524 
(598 
367( 

5509 
7585 
966/ 
(737 
38/4 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

9/62 
8949 
8737 
8524 
83(2 

9/3/ 
89/8 
8705 
8492 
8279 

9101 
8887 
8673 
8460 
8246 

9070 
8856 
8642 
8427 
82/3 

9040 
8825 
86/0 
8395 
8(80 

9009 
8793 
8578 
8362 
8(47 

8978 
8762 
8546 
8330 
8114 

8948 
S73( 
85/4 
8297 

SOS/ 

89/7 
8700 
8482 
8265 
8048 

49-8886 
50-8668 
5  /  '8450 
52-8232 
53-80/4 

/  0-4583 
/  0-6634 
/  0-8685 
(  /  '0735 
/  /  -2786 

4729 
6782 
8836 
0889 
2943 

4874 
6930 
8986 
(043 
3099 

50/9 
7078 
9/37 
))97 
3256 

5/64 
7226 
9288 
(350 
34/2 

5309 
7374 
9439 
/504 
3569 

5454 
7522 
9590 
/658 
3725 

5600 
7670 
9741 
1811 
3882 

5745 
78(8 
9892 
1965 
4038 

5890 
7966 
#042 
2/)9 
4/95 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

8099 
7887 
7674 
7461 
7249 

8066 
7853 
7639 
7426 
72/3 

8032 
78/8 
7605 
739  ( 
7/77 

7999 
7784 
7570 
7356 

7(4( 

7965 
7750 
7535 
7320 
7105 

7931 
77(6 
7500 
7285 
7069 

7898 
7682 
7466 
7249 
7033 

7864 
7647 
743  ( 
72(4 
6997 

7830 
76/3 
7396 
7/78 
696/ 

54-7796 
55-7579 
56-7361 
57-7/43 
58-6925 

(  (  '4837 
O-6887 
(  )  '8938 
(2-0989 
)2'3039 

4996 
7050 
9/03 
(157 
32/0 

5/56 
72/2 
9268 
(325 
338  / 

53/5 
7374 
9433 
/493 
3552 

5474 
7536 
9598 
(660 
3723 

5634 
7699 
9764 
/828 
3893 

5793 
786  / 
9929 

(996 
4064 

5952 
8023 
#094 
2/64 
4235 

6112 
8185 
0259 
2332 

4406 

627) 
8348 
0424 
2500 
4576 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

7036 
6824 
66// 
6399 
6/86 

7000 
6787 
6574 
636; 
6/48 

6964 
6750 
6536 
6322 
6/09 

6927 
67(3 
6498 
6284 
6070 

6890 
6676 
646  / 
6246 
6031 

6854 
6638 
6423 
6207 
5992 

68/7 
660/ 
6385 
6/69 
5953 

6781 
6564 
6347 
6/30 
59/4 

6744 
6526 
6309 
6092 
5874 

59-6707 
60-6489 
61-6271 
62-6053 
63-5835 

12-5090 
)2'7(4( 
(2'9(9( 
)3'(242 
(3-3293 

5264 
73(7 
937/ 
(424 
3478 

5437 
7494 
9550 
)606 
3663 

56// 
7670 
9729 
)788 
3848 

5785 
7847 
9909 
(97( 
4033 

5958 
8023 
#088 
2/53 
42/8 

6/32 
8200 
0267 
2335 
4403 

6305 
8376 
0447 
25/7 
4588 

6479 
8552 
0626 
2699 
4773 

6653 
8729 
0805 
288) 
4958 

61 

62 
63 
64 
65 

5974 
576/ 
5549 
5336 
5/24 

5934 
572/ 
5508 
5295 
5082 

5895 

5681 
5468 
5254 
5040 

5855 
564  ( 
5427 
52(3 

4998 

58/6 
560  / 
5386 
5(7( 
4956 

5776 
556  / 
5345 
5/30 
49(4 

5737 
552  / 
5304 
5088 
4872 

5697 
5480 
5264 
5047 
4830 

5657 

5440 
5223 

5005 
4788 

64-56)7 
65-5399 
66-5181 
67-4964 
68-4746 

(3-5343 
(37394 
(3-9445 
/4'/495 
14-3546 

553  ( 

7585 
9638 
(692 

3745 

57/9 
7775 
9832 

i  rat 

3944 

5907 
7966 
#025 
2084 
4/44 

6095 
8(57 
02/9 
228  ( 
4343 

6283 

8347 
04/2 
2477 
4542 

6470 
8538 
0606 
2674 
474/ 

6658 

8729 
0799 
2870 

494) 

6846 
8920 
0993 
3066 

5/40 

7034 
9))0 
)/S6 
3263 
5339 

66 

67 
68 
69 

70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

49/( 
4699 
US  6 
4274 
4061 

4869 
4656 
4443 
4230 
40/6 

4826 
46/3 
4399 
4/85 
3972 

4784 
4570 
4355 
4(4f 
3927 

474  ( 
4526 
43(2 
4097 
3882 

4699 
4483 
4268 
4052 
3837 

4656 
4440 
4224 
4008 
3792 

46/3 
4397 
4/80 
3963 
3747 

457/ 
4353 
4/36 
39/9 
370  / 

69  '4528 
70-43(0 
71  -4092 
72-3874 
73-3656 

14-5597 
147647 
14-9698 
15-1748 
IS'3799 

5799 
7852 
9906 
(959 
40(3 

600/ 
8057 
#//3 
2/70 
4226 

6203 
8262 
032) 
2380 
4440 

6405 
8467 
0529 
259  ( 
4653 

6607 
8672 
0737 
2802 
4867 

6809 
8877 
0945 
30/2 
5080 

701  1 
9082 
1152 
3223 
5294 

72/3 
9287 
1360 
3434 
5507 

74/5 
9492 
/568 
3644 
5720 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

3849 
3636 
3424 
32/( 
2999 

3803 
3590 
3377 
3/64 
295  / 

3758  37/2 
3544  3498 
3330  3284 
3//7  3069 
2903  2855 

3667 
3452 
3237 
3022 

2807 

362  ( 

3406 
3(90 
2975 
2759 

3576 
3359 
3/43 
2927 
27/( 

3530 
33/3 
3096 
2880 
2663 

3484 
3267 
3049 
2832 
26(5 

74-3438 
75-3220 
76-3002 
77-2784 
78-2566 

15-5850 
IS'7900 
15-9951 
1  6  '2002 
16-4052 

6066 
8(20 
#(73 
2227 
4280 

6283 
8339 
0395 
2452 
4508 

6499 
8558 
06/7 
2676 
4736 

67(5 
8777 
0839 
290  ( 
4963 

693) 

8996 
f06( 
3/26 
5/9( 

7)48 
92)6 
(283 
335) 
54/9 

7364 
9435 
1505 
3576 
5646 

7580 

9654 
1727 
3801 
5874 

7797 
9S73 
1949 
4025 
6/02 

•1 

82 
83 
84 
85 

2786 
2574 
236  / 
2/49 
/936 

2738 
2525 
2312 
2098 

less 

2689 
2476 
2262 
2048 
(834 

264  /  2592 
2426  2377 
22(2  2/62 
(998  /948 
(784  (733 

2544 
2328 
2(13 
(897 
(682 

2495 
2279 
2063 
(847 
1631 

2446 
2230 
20/3 
/796 
(579 

2397 
2/80 
/963 
(745 
(528 

79-2348 
80'2/3( 
81-1913 
82-1695 
83-1477 

(6-6(03 
(6-8(54 
17-0204 
(7-2255 
(7-4306 
(7'6356 
(7-8407 
)8'0458 
)8'2508 
(8-4559 

6334 
8387 
044  / 
2494 
4548 

6564 
862) 
0677 
2733 
4790 

6795 
8854 
09/3 
2972 
5032 

7025 
9087 
//49 
32/2 
5274 

7256 
932  ( 
1386 
345  / 
55/5 

7486 
9554 
(622 
3690 

5757 

77)7 
9788 
(858 
3929 
5999 

7948 
#02  / 
2094 
4/68 

624  / 

8)78 
0254 
233  / 

4407 
6483 

91 

82 
83 
84 
85 

86 
87 
88 
89 
90 

(724 
1511 
1299 
1086 
0873 

1672 
(459 
(246 
/033 

0820 

1621 
(407 
((93 
0980 
0766 

1569 
1355 
1  141 
0926 
07/2 

(5/8 
(303 
(088 
0873 
0658 

(466 
1251 
(035 
0820 
0604 

1414 
1198 
0982 
0766 
0550 

(363 
(/46 
0929 
07/3 
0496 

1311 
(094 
0876 
0659 

0442 

84-1259 
85-1041 
86-0823 
87-0605 
88-0387 

660  ( 
8655 
0708 
2762 
48/5 

6846 
8902 
0959 
3015 
507/ 

709  / 
9)50 
)209 
3268 
5328 

7336 
9398 
(460 
3522 
5584 

7530 
9645 
/7/0 
3775 
5840 

7825 
9893 
)96/ 
4028 
6096 

8070 
#/40 
22/) 
4282 
6352 

83/5 
0388 
246( 
4535 
6608 

S559 
0636 
27/2 
4788 
6864 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

066  / 
0448 
0236 
#023 

nn 

0607 
0394 
0/80 
9967 

9754 

0552 
0338 
0/25 
9911 
9697 

0498 
0283 
0069 
9855 
9640 

0443 
0228 
#0/3 
9798 
9584 

0389 
0/73 
9958 
9742 
9527 

0334 
0/18 
9902 
9686 
9469 

0279 
0062 
9846 
9629 
94(2 

0224 
#007 
9790 
9572 
9355 

89-0(69 
89'995( 
90-9733 
9T95I6 

92  9298 

(S'66/0 
/S'8660 
/9'07// 
/  9  '2762 
(9-48/2 

6869 
8922 
0976 
3029 
5083 

7/28 
9184 
/240 
3297 
5353 

7387 
9446 
(505 
3564 
5624 

7646 
9708 
/770 
3832 

5894 

7905 
9970 
2035 
4099 
6/64 

8/64 
#232 

2299 
4367 
6435 

8423 
0493 
2564 
4635 
6705 

8682 
0755 
2829 
4902 
6975 

894  ( 
(0/7 
3093 
5/70 
7246 
9322 
)398 
3475 
555) 
7627 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

96 
97 
98 
99 
(00 

78 

9598 
9386 
9/73 
896/ 

8748 

954  / 
9328 
9//5 
8902 

8689 

9484 
9270 
9056 
8843 
8629 

9426 
92/2 
8998 

8783 
8569 

9369 
9/54 
8939 
8724 
8509 

9311 
9096 
8880 
8665 

8449 

9253 
9037 
882; 
8605 
8389 

9(96 
8979 
8762 
8545 
8329 

9/38 
8920 
8703 
8486 
8268 

93  9080 
94-8862 
95-8644 
96-8426 
97-8208 

(9-6863 
(9'89(4 
20-0964 
20'30(5 
20-5066 

7/36 
9/90 
(243 
3297 
5350 

74/0 
9466 
(522 
3579 
5635 

7683 
9742 
1801 
3860 
5920 

7956 
#0/8 
2080 
4(42 

6204 

8229 
0294 
2359 

4424 

6«S9 

8502 
0570 
2638 
4706 

6773 

8776 
0846 
29)7 
4987 
7058 

9049 
((22 
3(96 
5269 
7343 

HI' 

!)'    *'    7'    6' 

.V  \  4' 

V 

f 

P 

Id' 

'.»' 

»' 

i 

(!'  |  5' 

4' 

3' 

•2'  \  1' 

9 

SfNE. 

COSINK.            78° 

72 


TRAVERSE  TABLES. 


12 
/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

COSINE. 

SINE. 

12° 

(•'   i' 

•2' 

;i' 

4' 

5' 

ff 

j 

8' 

9'      (>'   |  1'    -2'  \  3'   4'    5'  |  d' 

7' 

8'  |  9' 

978( 
9563 
9344 
9/26 
8907 

978  / 
9562 
9343 
9/23 
8904 

9780 
956/ 
934  / 
9/2/ 
890  / 

9780 
9559 
9339 
9119 
8898 

9779 
9558 
9337 
9//6 
8895 

9778 
9557 
9335 
9114 
8892 

9778 
9556 
9333 
9111 

8889 

9777 
9554 
9332 
9/09 
8886 

9777 
9553 
9330 
9/06 
8883 

•9776 
/  '9552 
2  '932  8 
3-9/04 

4'8880 

•2079 
•4158 
•6237 
•83(6 
T0396 

2082 
4(64 
6246 
8328 
04(0 

2085 
4/70 
6254 
8339 
0424 

2088 
4/75 
6263 
835  / 
0438 

2090 
4/8/ 
627  / 
8362 
0452 

2093 
4/87 
6280 
8373 
0467 

2096 
4/92 
6289 
8385 
048  / 

2099 
4/98 
6297 
8396 
0495 

2/02 
4204 
6306 
8407 
0509 

2/05 
4209 
63/4 
84/9 
0524 

/ 

2 
3 
4 
5 

8689 
8470 
8252 
8033 
78/5 

8685 
8466 
8247 
8028 
7809 

8682 
8462 
8242 
8022 
7803 

8678  ;  8674 
8458  :  8453 
8237  8232 
8017  i  8011 
7797  '•  7791 

867/ 
8449 
8228 
8006 
7784 

8667 
8445 
8223 
8000 
7778 

8663 
844  / 
82/8 
7995 
7772 

8660 
8436 
82/3 
7989 
7766 

5'8656 
6'8432 
7-8208 
8'7984 
97760 

/'2475 
/•4554 
C6633 
C87/2 

2-079/ 

2492 
4574 
6656 
8738 
0820 

2509 
4594 
6678 
8763 
0848 

2526 
46(4 
670  / 
8789 
0877 

2543 
4633 
6724 
88/4 
0905 

2560 
4653 
6747 
8840 
0933 

2577 
4673 
6769 
8866 
0962 

2594 
4693 
6792 
889  / 
0990 

26// 
47/3 
6815 
89/7 
1019 

2628 
4733 
6838 
8942 
(047 

6 
7 
8 
9 
10 

II 
12 
13 
14 
IS 

~T& 

17 
18 
19 
20 

7596 
7378 
7/59 
694  / 
6722 

7590 
7370 
7/5/ 
6932 
6713 

7583 
7363 
7/43 
6924 
6704 

7576 
7356 
7/36 
69/5 
6695 

7570 
7349 
7/28 
6907 
6686 

7563 
734  / 
7/20 
6898 
6677 

7556 
7334 
7//2 
6890 
6667 

7549 
7327 
7/04 
688/ 
6658 

7543 
73/9 
7096 
6873 
6649 

/0'7536 
//73/2 
/2-7088 
(3'6S64 
/  4  '6640 

2-2870 
2"  4949 
2-7029 
2'9/08 
3-//S7 

2902 
4984 
7066 
9(47 
(229 

2933 
50/8 
7/02 
9/87 
/272 

2964 
5052 
7/39 
9227 
(3/5 

2995 
5086 
7/76 
9267 
(357 

3027 
5/20 
72/3 
9307 
(400 

3058 
5;54 
7250 
9347 
1443 

3089 
5/88 
7287 
9386 
/485 

3121 
5222 
7324 
9426 
(528 

3/52 
5257 
736  / 
9466 
/57/ 

II 
12 
13 
14 
IS 

6504 
6285 
6067 
5848 
5630 

6494 
6275 
6056 
5837 
56/7 

6484 
6265 
6045 
5825 
5605 

6475 
6254 
6034 
58/4 
5593 

6465 
6244 
6023 
5802 
558  / 

6455 
6234 
60/2 
5790 
5569 

6445 
6223 
600  / 
5779 
5557 

6436 
62/3 
5990 
5767 
5544 

6426 
6202 
5979 
5756 
5532 

/5'64/6 
(6-6/92 
/  7  '5968 
/  8  '5744 
19  '5520 

3-3266 
3-5345 
3'7424 
3'9503 
4-/5S2 

33M 
5393 
7475 
9557 
(639 

3357 
5442 
7527 
96// 
/696 

3402 
5490 
7578 
9665 
/753 

3448 
5538 
7629 
97/9 
18(0 

3493 
5587 
7680 
9773 
/867 

3539 
5635 
773  / 
9828 
(924 

3584 
5684 
7783 
9882 
/98( 

3630 
5732 

7834 
9936 
2037 

3675 
5780 
7885 
9990 
2094 

16 
17 
18 
19 
20 

21 
22 
23 

24 
25 

541  / 
5/92 

4974 
4755 
4537 

5398 
5/79 
4960 
474  / 
4522 

5386 
5/66 
4946 
4726 
4507 

5373 
5/52 
4932 
47/2 
449  / 

5360 
5/39 
49/8 
4697 
4476 

5347 
5/26 
4904 
4683 
446  ( 

5334 
51/2 

4890 
4668 

4446 

5322 
5099 
4876 
4653 
443  / 

5309 
5085 
4862 
4639 
44/5 

20-5296 
2  /  '5072 
22-4848 
23-4624 
24-4400 

4'366/ 
4'574/ 
4'  7820 
4'9899 
5'/978 

372/ 
5803 
7885 
9967 
2049 

378/ 
5866 
795  / 
#035 
2/20 

384/ 
5928 
80/6 
0/04 
2/9) 

3900 
5991 
8081 
0172 
2262 

3960 
6054 
8/47 
0240 
2334 

4020 
6//6 
82/2 
0308 
2405 

4080 
6/79 
8278 
0377 
2476 

4(39 
624  / 
8343 
0445 
2547 

4/99 
6304 
8409 
05/3 
26/8 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

43/8 
4/00 
3SSI 
3663 

3444 

4303 

4084 
3864 
3645 
3426 

4287 
4067 
3847 
3628 
3408 

427/ 
405  / 
3830 
36/0 
3390 

4255 
4034 
38/3 
3592 
3372 

4239 
40/8 
3796 
3575 
3353 

4224 
400  / 
3779 
3557 
3335 

4208 
3985 
3762 
3539 
33/7 

4/92 
3968 
3745 
3522 
3298 

25-4/76 
26-3952 
27-3728 
28-3504 
29-3280 

5'4057 
5'6/36 
5'82/5 
6'  0294 
6'2374 

4/3/ 
62/3 
8295 
0377 
2459 

4205 
6290 
8375 
0459 
.2544 

4279 
6367 
8454 
0542 
2630 

4353 
6443 
8534 
0624 
27/5 

4427 
6520 
86/4 
0707 
2800 

450/ 
6597 
8693 
0789 
2886 

4575 
6674 
8773 
0872 
297/ 

4649 
675  / 
8852 
0954 
3056 

4723 
6827 
8932 
(037 
3/42 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

3226 
3007 
2789 
2570 
2352 

3207 
2988 
2769 
2550 
2330 

3/88 
2968 
2749 
2529 
2309 

3/69 
2949 
2729 
2508 
2288 

3/5/ 
2930 
2709 
2488 
2267 

3/32 
29/0 
2689 
2467 
2245 

3//3 
289) 
2668 
2446 
2224 

3094 
2S7/ 
2648 
2426 
2203 

3075 
2852 
2628 
2405 
2/81 

30-3056 
3  /  '2832 
32  '2608 
33-2384 
34-!2t60 

6-4453 
6-6532 
6'86// 
7-0690 
7'2769 

454  / 
6623 
8705 
0787 
2869 

4629 
67/4 
8799 
0883 
2968 

47/7 
6805 
8893 
0980 
3068 

4805 
6896 
8986 
/077 
3167 

4894 
6987 
9080 
//74 
3267 

4982 
7078 
9/74 
(270 
3367 

5070 
7/69 
9268 
(367 
3466 

5/58 
7260 
9362 
/464 
3566 

5246 
735  / 
9456 
(560 
3665 

31 
32 
33 
34 
35 

36 
37 
38 
39 

40 

2/33 
/9/5 
/696 

(478 
/259 

21  II 

1892 
1673 
1454 
1235 

2090 
/870 
/650 
/430 
1211 

2068 
(847 
(627 
(407 
//86 

2046 
/825 
(604 
/3S3 
//62 

2024 
(802 
(58( 
/359 
//38 

2002 
/7SO 
/558 
/335 
1113 

/980 
(757 
(534 
(3/2 

/089 

/95S 
/735 
151  1 

1288 
1064 

35'  (936 
36"/7/2 
37-/4S8 
3S-/264 
39'  (040 

7'4848 
7-6927 
7'9006 
8-/OS6 
S'3/55 

495  / 
7033 
9//5 
//97 
3278 

5053 
7/38 
9223 
/307 
3392 

5/55 
7243 
933  / 

/4/8 
3506 

5258 
7348 
9439 
/529 
3620 

5360 
7454 
9547 
/640 
3734 

5463 
7559 
9655 

/7s; 

3847 

5565 
7664 
9763 
(862 
396/ 

5667 
7769 
987  / 
/973 
4075 

5770 
7875 
9979 
2084 
4/89 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 
~46 
47 
48 
49 
50 

/04/ 
0822 
0603 
0385 
0/66 

1016 
0797 
0577 
0358 
0/39 

0991 
0771 
055  / 
0332 
0//2 

0966 
0746 
0525 
0305 
0085 

094  / 
0720 
0499 
0278 
0057 

09/6 
0695 
0473 
025  / 
0030 

0891 
0669 
0447 
0225 
#002 

0866 
0643 
042  / 
0/98 
9975 

084  / 
06/8 
0394 
0/7/ 
9947 

40'08/6 
4  /  '0592 
42-0368 
43-0/44 
43-9920 

8  '5244 
8  '7323 
S'9402 
9-/4S/ 
9'3560 

5360 
7442 
9524 
/606 
3688 

5477 
7562 
9647 
(732 
38/6 

5594 
768  / 
9769 
(857 
3944 

57/0 
780  / 
989  / 
(982 
4072 

5827 
7920 
#0/4 
2/07 
4200 

5944 
8040 

o;36 

2232 
4328 

6060 
8/59 
0258 
2357 
4456 

6/77 
8279 
038  / 
2482 
4584 

6293 
8398 
0503 
2608 
47/2 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

9968 
9729 
9511 
9292 
9074 

9920 
970/ 
9482 
9263 

9044 

9892 
9672 
9453 
9233 
90/3 

9864 
9644 
9424 
9203 
8983 

9836 
96/5 
9394 
9/73 
8953 

9808 
9587 
9365 
9/44 
8922 

9780 
9558 
9336 
9//4 
8892 

9752 
9529 
9307 
9084 
886  / 

9724 
950  / 
9277 
9054 
S83/ 

44-9696 
45-9472 
46  '9248 
47-9024 
48-8800 

9-5639 
977/8 
9-9798 
/0-/877 
/  0-3956 

5770 
7852 
9934 
20/6 
4098 

590  / 
7986 
#07/ 
2/56 
4240 

6032 
8/20 
0207 
2295 
4383 

6/63 
8253 
0344 
2434 
4525 

6294 
8387 
0480 
2574 
4667 

6425 
852  ( 
06/7 
27/3 
4809 

6555 
8654 
0753 
2852 
4952 

6686 
8788 
0890 
2992 
5094 

68/7 
8922 
7026 
3/3/ 
5236 

51 
52 
53 
54 
55 

8855 
8637 
84/8 
8200 
798  / 

8824 
8605 
8386 
8/67 
7948 

8794 
8574 
8354 
8/34 
79/5 

8763 
8542 
8322 
8/02 
788  / 

8732 
85// 
8290 
8069 
7848 

870/ 
8479 
8257 
8036 
78/4 

8669 
8447 
8225 
8003 
778  / 

8638 
84/6 
8/93 
7970 
7747 

8607 
8384 
8/60 
7937 
77/4 

49-8576 
50-8352 
5C8/28 
52-7904 
53-7680 

/  fl'6035 
/0'8//4 
/  CO/93 
/  /  '2272 
//'435/ 

6/80 
8262 
0344 
2426 
4508 

6325 
84/0 
0495 
2580 
4664 

6470 
8558 
0646 
2733 
482/ 

6615 
8706 
0796 
2887 
4977 

6760 
8854 
0947 
3040 
5/34 

6905 
9002 
(098 
3/94 
5290 

705  / 
9/50 
(249 
3348 
5447 

7/96 
9297 
(399 
350  / 
5603 

734) 
9445 
/550 
3655 
5759 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

7763 
7544 
7326 
7/07 
6889 

7729 
75/0 
729  / 
707  / 
6852 

7695 
7475 
7255 
7036 
68/6 

766  / 
744  / 
7220 
7000 
6779 

7627 
7406 
7/85 
6964 
6743 

7593 
737  / 
7/50 
6928 
6707 

7559 
7336 
7//4 
6892 
6670 

7524 
73C2 
7079 
6856 
6633 

7490 
7267 
7043 
6820 
6597 

54-7456 
55V232 
567008 
57'6784 
58-6560 

//'643/ 
H'8510 
/2'0589 
/2'2668 
/  2-4747 

6590 
8672 
0754 
2836 
49/8 

6749 
8834 
09/9 
3004 
5088 

6909 
8996 
/084 
3/7/ 
5259 

7068 
9/58 
/249 
3339 
5430 

7227 
9320 
1414 

3507 
5600 

7386 
9483 
/579 
3675 
577) 

7546 
9645 
)744 
3843 
5942 

7705 
9807 
(909 

ton 

6112 

7864 
9969 
2074 
4/78 
6283 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

6670 
6452 
6233 
60/4 
5796 

6633 
64/4 
6/95 
5976 
5757 

6596 
6376 
6/57 
5937 
57/7 

6559 
6339 
6118 
5898 
5678 

6522 
630  / 
6080 
5859 
5638 

6485 
6263 
6042 
5820 
5599 

6448 
6226 
6003 
578) 
5559 

64// 
6/88 
5965 
5742 
55/9 

6373 
6/50 
5926 
5703 
5480 

59-6336 
60'6//2 
6  /  '5888 
62-5664 
63-5440 

/2'6826 
/2-S905 
/3-09S4 
/  3  '3063 
/3'5/43 

7000 
9082 
((64 
3246 
5328 

7/73 
9258 
/343 
3428 
55/2 

7347 
9434 
(522 
36/0 
5697 

7520 
96// 
/70/ 
3792 
5882 

7694 
9787 
/880 
3974 
6067 

7867 
9964 
2060 
4/56 
6252 

804/ 
#/40 
2239 
4338 
6437 

8214 
0316 
2418 
4520 
6622 

8388 
0493 
2597 
4702 
6807 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

5577 
5359 
5/40 
4922 

4703 

5537 
53/8 
5099 
4880 
466  / 

5497 
5278 
5058 
4838 
46/9 

5457 
5237 
50/7 
4796 
4576 

54/7 
5/96 
4975 
4754 
4534 

5377 
5/56 
4934 
47/2 
449  / 

5337 
5//5 
4893 
4670 
4448 

5297 
5074 
485  / 
4628 
4406 

5256 
5633 
4810 
4586 
4363 

64-52/6 
65-4992 
.66'4768 
67'4544 
68-4320 

/3V222 
(3-930/ 
U'/iSO 
(4-3459 
(4'5538 

7409 
9491 
(573 
3655 

5737 

7597 
9682 
(767 
3852 
5936 

7785 
9873 
(960 
4048 
6/36 

7973 
#063 
2/54 
4244 
6335 

8161 

0254 
2347 
444  / 
6534 

8348 
0444 
254  / 
4637 
6733 

8536 
0635 
2734 
4833 
6932 

8724 
0826 
2927 
5029 
7/3) 

89  M 
/0/6 
3/2) 
5226 
7330 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

4485 
4266 
4048 
3829 
36// 

4442 
4223 
4004 
3784 
3565 

4399 
4/79 
3959 
3740 
3520 

4356 
4/35 
39/5 
3695 
3474 

43/3 
4092 
3S7/ 
3650 
3429 

4269 
4048 
3826 
3605 
3383 

4226 
4004 
3782 
3560 
3337 

4/83 
3960 
3737 
35/4 
3292 

4/39 
39/6 
3693 
3469 
3246 

69-4096 
70-3872 
7/-364S 
72'3424 
73-3200 

(4'76/7 
/  4  "9696 
/5V776 
/  5  '3  855 
IS'5934 

78(9 
990  ( 
)983 
4065 
6/47 

802/ 
#/06 
2(9/ 
4276 
636  / 

8223 
03// 
2399 
4486 
6574 

8425 
05/6 
2606 
4697 
6787 

8627 
072  / 
28/4 
4907 
7001 

8829 
0925 
3022 
5//S 
72/4 

903/ 
//30 
3229 
5328 
7427 

9233 
/335 
3437 
5539 
764  / 

9435 
7540 
3644 
5749 
7854 

71 
72 
73 

74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 
80 

3392 
3/74 
2955 
2737 
25/8 

3346 
3/27 
2908 
2689 
2470 

3300 

3080 
286) 
264  / 
242  / 

3254 
3034 
28/3 
2593 
2373 

3208 
2987 
2766 
2545 
2324 

3/62 
2940 
27/8 
2497 
2275 

3//5 
2893 
267/ 
2449 
2227 

3069 
2846 
2623 
240  / 
2/78 

3022 
2799 
2576 
2352 
2/29 

74-2976 
75-2752 
76-2528 
77-2304 
78-2080 

(5-80/3 
16-0092 
/6'2/7/ 
/  6  '4250 
/6'6329 

8229 
03// 
2393 

4475 
6557 

8445 
0530 
26/5 
4700 
6785 

8662 
0749 
2837 
4925 
70/2 

8878 
0968 
3059 
5/49 
7240 

9094 
1187 
3281 
5374 
7467 

93/0 
/406 
3503 
5599 
7695 

9526 
(625 
3724 
5823 
7922 

9742 
1844 

3946 
6048 
8/50 

9959 
2063 
4/68 
6273 
8377 

81 
82 
83 
84 
85 

2300 
208/ 
1863 
1644 
(425 

225  / 
203  / 
/8/2 
/593 
(374 

220  / 
/982 
(762 
/542 
1323 

2/52 
1932 
1712 
1491 
1271 

2/03 
(882 
/66/ 
/440 
(2/9 

2054 
(832 
1611 
1389 
1168 

2004 
(782 
/560 
/338 

1116 

(955 
/732 
/509 
/287 
1064 

/905 
/682 
/459 
1235 
1012 

79'  (856 
SO'1632 
81-1408 
82-1184 
83-0960 

/  6  '8408 
/7-0488 
/7'2567 
(7-4646 
I7'6725 

8639 
072/ 
2803 
4885 
6967 

8869 
0954 
3039 
5/24 
7209 

9/00 
//87 
3275 
5363 
7450 

9330 
/42/ 
35// 
5602 
7692 

956  / 
/654 
3747 
584  / 
7934 

979  / 
/S87 
3983 
6080 
8/76 

#02  / 
2/20 
42/9 
63/9 
84/8 

0252 
2354 
4456 
6557 
8659 

0482 
2587 
4692 
6796 
890  / 

8/ 
82 
83 
84 
85 

86 
87 
88 
89 
90 

(207 
0988 
0770 
055/ 
0333 

//55 
0936 
07/7 
0498 
0278 

//03 
0883 
0663 
0444 
0224 

1051 
0830 
06/0 
0390 
0/69 

0998 
0777 
0556 
0335 
0//5 

0946 
0724 
0503 
028  / 
0060 

0894 
067/ 
0449 
0227 
#005 

0841 
06/8 
0396 
0/73 
9950 

0789 
0565 
0342 
0//8 
9895 

84-0736 
85-05/2 
86-0288 
87-0064 
87-9840 

17-8804 
18  0883 
IS'2962 
18-5041 
13-7121 

9049 
1131 
3213 
5295 
7377 

9293 
/378 
3463 
5548 
7633 

9538 
(626 
3713 
580/ 
7889 

9783 
(873 
3964 
6054 
8/45 

#027 
2/2/ 
42/4 
6307 
840  / 

0272 
2368 
4464 
656  / 
8657 

05/7 
26/6 
47/5 
68/4 
89/3 

0761 

2863 
4965 
7067 
9/69 

/006 
3//0 
52/5 
7320 
9425 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

0//4 
9896 
9677 
9659 
9240 

0059 
9840 
962  / 
9402 
9/83 

#004 
9784 
9565 
9345 
9/25 

9949 
9729 
9508 
9288 
9068 

9894 
9673 
9452 
923  / 

90/0 

9838 
96/7 
9395 
9/74 
8952 

9783 
956  / 
9338 

9//5 
8894 

9727 
9504 
9282 
9059 
8836 

9672 
9448 
9225 
900/ 
8778 

88-96/6 
89-9392 
90-9/68 
9/-S944 
92-8720 

18-9200 
19-1279 
I9'3358 
19-5437 
(975/6 

9459 
/54/ 
3622 
5704 
7786 

97/7 
/802 
3887 
5972 
8057 

9976 
2064 
4/52 
6239 
8327 

#235 
2326 
44/6 
6507 
8597 

0494 
2587 
468  / 
6774 
8867 

0753 
2849 
4945 
704  / 
9/38 

70/2 
3111 
52/0 
7309 
9408 

1271 
3372 
5474 
7576 
9678 

/529 
3634 
5739 
7843 
9948 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

"~O 
/ 

96 

97 
98 
99 
(00 

9022 
8803 
8585 
8366 
8/48 

8964 
8744 
8525 
8306 
8087 

8905 
8686 
8466 
8246 
8027 

8847 
8627 
8406 
8/86 
7966 

8789 
8568 
8347 
8/26 

7905 

8730 
8509 
8287 
8066 

7844 

8672 
8450 
8228 
8005 
7783 

86/3 
839  / 
8/68 
7945 
7722 

8555 
833  / 
8/08 
7884 
766  / 

93'  849  6 
94-8272 
95-8048 
96-7824 
97-7600 

19-9595 
20'  (674 
20-3753 
20-5833 
20-79)2 

9868 
(950 
4032 
6//4 
8/96 

#/4/ 
2226 
43  // 
6396 
8481 

04/5 
2502 
4590 
6678 
8765 

0688 
2778 
4869 
6959 
9050 

0967 
3054 
5/47 
724  / 

o  1  ,'., 

/234 
3330 
5426 
7522 
96/9 

/507 
3606 
5705 
7804 
9903 

(780 
3882 
5984 
8086 
#/87 

2053 
4/58 
6262 
8367 
0472 

77' 

60' 

59'   58'  !  57'   ">(!' 

55'   54'  |  53' 

5:2'    51' 

60'    ;•>!)'   5.s'   ,•>,' 

56' 

55'   54'   .,3' 

52' 

51' 

SINE. 

COSINE. 

^ 
/ 

73 


TRAVERSE  TABLES. 


12 
I 

2 
3 

4 
5 
6 
7 
8 
9 
10 

i 

COSINE. 

SINE.            12° 

10' 

11' 

12'   13'   14' 

15'   16'   17' 

18' 

19' 

in' 

11'   12'  1  13'  |  14'  |  15' 

16'  |  17'  j  US' 

!!>' 

/ 
2 
3 

4 
5 

9775 
955/ 
9326 
9102 
8877 

9775 
9550 
9324 
9099 
8874 

9774 
9548 
9322 
9097 
887  / 

9774 
9547 
932  ( 
9094 
8868 

9773 
9546 
93(9 
9092 
8865 

9772 
9545 
93/7 
9089 
8862 

9772 
9543 
93/5 
9087 
8858 

977/ 
9542 
93/3 
9084 
8855 

9770 
9541 
93(( 
9082 
8852 

'9770 
/  '9540 
2'93/0 
3-9079 
4-8849 

•2/08 
'42/5 
•6323 

•8430 
/  '0538 

2//0 
422  / 
633  / 

8442 
0552 

2//3 

4226 
6340 
8453 
0566 

2//6 
4232 
6348 

8464 
0580 

2//9 
4238 
6357 
8476 
0595 

2/22 
4244 
6365 
8487 
0609 

2(25 
4249 
6374 
8498 
0623 

2/27 
4255 
6382 
85/0 
0637 

2/30 
4261 
639  / 
852  / 

0652 

2/33 
4266 
6399 
8533 
0666 
2799 
4932 
7065 
9/98 
(331 

8652 
8428 
8203 
7978 
7754 

8649 
8423 
8(98 
7973 

7748 

8645 
8419 
8(93 
7967 

7742 

864  ( 
84/5 
8(88 
7962 
7735 

8638 
84(0 
8(83 
7956 
7729 

8634 
8406 
8/78 
795  / 
7723 

8630 
8402 
8/74 
7945 

77/7 

8626 
8398 
8/69 
7940 
77  II 

8623 
8393 
8164 
7934 

7705 

5-86/9 
6'8389 
7-8/59 
8-7929 
9'7698 

/  '2645 
(  "4753 
(  '6860 
C8968 
2-/076 

2662 
4773 
6883 
8994 
1/04 

2679 
4793 
6906 
90/9 
//32 

2697 
48(3 
6929 
9045 
1  161 

27/4 
4833 
6951 
9070 
(189 

273) 
4852 
6974 
9096 
/2/8 

2748 
4872 
6997. 
9)22 
(246 

2765 

4892 
7020 
9/47 

/275 

27S2 
49/2 
7042 
9/73 
(303 

6 

7 
8 
9 

10 

II 
12 
13 
It 
15 

7529 
7305 
7080 
6855 
6631 

7523 
7297 
7072 
6847 
6622 

75/6 
7290 
7064 
6838 
6612 

7509 
7283 
7056 
6830 
6603 

7502 
7275 
7048 
682  ( 
6594 

7495 
7268 
7040 
68/2 
6585 

7489 
7260 
7032 
6804 
6575 

7482 
7253 
7024 
6795 
6566 

7475 
7245 
70/6 
6786 
6557 

(07468 
/  /  '7238 
(2-7008 
/3'6778 
/  4  '6548 

2  3/83 
2'529( 
2-7398 
2'9506 
3"(6(3 

32/4 
5325 
7435 
9546 

(656 

3246 
5359 
7472 
9585 
(699 

3277 
5393 
7509 
9625 
(74( 

3308 
5427 
7546 
9665 

(784 

3340 
546  / 
7583 
9705 
/827 

337) 
5495 
7620 
9745 
(869 

3402 
5530 
7657 
9784 
(9)2 

3433 
5564 
7694 
9824 
1955 

3465 
5598 
773) 
9864 
(997 

II 
12 
13 
14 
15 

16 
17 
IS 
19 

20 

6406 
6/82 
5957 
5732 
5508 

6396 
6/77 
5946 
5721 
5495 

6387 
6161 
5935 
5709 
5483 

6377 
6)50 
5924 
5697 
547  ( 

6367 
6(40 
59/3 
5686 
5459 

6357 
6/29 
5902 
5674 
5446 

6347 
6//9 
5890 
5662 
5434 

6337 

6/08 
5879 
5650 
5422 

6327 
6098 
5868 
5639 

5409 

IS'6317 
(6'6087 
(7-5857 
(8-5627 
(9-5397 

3'372( 
3-5829 
3'7936 
4'0044 
4'2/5/ 

3766 
5877 
7987 
0098 
2208 

38/2 
5925 
8038 
0/52 
2265 

3857 
5974 
8090 
0206 
2322 

3903 
6022 
8/41 
0260 
2379 

3948 
6070 
8/92 
03/4 

2436 

3994 
6//9 

8243 
0368 
2492 

4039 
6/67 
8294 
0422 
2549 

40S5 
62/5 
8345 

Oa~6 

2606 

4/30 
6263 

8397 
0530 
2663 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

5283 
5059 
4834 
4609 
4385 

5270 
5045 
4820 
4595 
4369 

5257 
503  ( 
4806 
4580 
4354 

5244 
50(8 
4792 
4565 
4339 

523  / 
5004 
4777 
4550 
4323 

52/9 
499  / 
4763 
4535 
4308 

5206 
4977 
4749 
452  / 
4292 

5/93 
4964 
4735 
4506 
4277 

5/80 
4950 
4720 
449  1 
426  / 

20-5/67 
21  '4936 
22'4706 
23-4476 
24  '4246 

4'4259 
4-6366 
4'8474 
5'058( 
5  '2689 

43/9 
6429 
8539 
0650 
2760 

4378 
6491 
8605 
07/8 
2831 

4438 
6554 
8670 
0786 
2902 

4498 
66/7 
8735 
0854 
2973 

4557 
6679 
8ROI 
0923 

3044 

46/7 
6742 
8866 
099  / 
3//5 

4677 
6804 
8932 
(059 
3/87 

4736 
6867 
8997 
//27 
3258 

4796 
6929 
9062 
//96 

3329 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 

27 
28 
29 

30 

4(60 
3935 
37/1 
3486 
3262 

4(44 
39(9 
3694 
3468 
3243 

4/28 
3902 
3676 
345  ( 
3225 

4((2 
3886 
3659 
3433 
3206 

4096 
3869 
3642 
34/5 
3/88 

4080 
3852 
3625 
3397 
3/69 

4064 
3836 
3607 
3379 
3(5( 

4048 
38/9 
3590 
336  / 
3/32 

4032 
3802 
3573 
3343 
3(/4 

25-40(6 
26-3786 
27-3555 
28-3325 
29-3095 

5-4797 
5-6904 
5'90(2 
6'((/9 
6-3227 

487/ 
698  / 
909  / 
(202 
33/2 

4944 
7058 
9/7/ 
/2S4 
3397 

50/8 
7/34 
925  / 
(367 
3483 

5092 
72// 
9330 
/449 
3568 

5/66 
7288 
94/0 
(532 
3653 

5240 

7365 
9489 
1614 
3739 

53/4 
7441 
9569 
(696 
3824 

5388 
75/8 
9649 
/779 
3909 

5462 
7595 
9728 
I86f 
3994 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

3037 
28(2 
2588 
2363 
2139 

30/8 
2793 
2568 
2342 
2//7 

2999 
2773 
2547 
232  ( 
2096 

2980 
2753 
2527 
2300 
2074 

296  / 
2734 
2507 
2280 
2052 

2942 
27/4 
2486 
2259 
203  / 

2922 
2694 
2466 
2238 
2009 

2903 
2674 
2445 
22/7 
(988 

2884 
2655 
2425 
2/96 
(966 

30-2865 
3  /  '2635 
32-2405 
33-2/74 
34'(944 

6-5334 
67442 
6-9550 
-7-1657 
7-3765 

5423 
7533 
9643 
(754 
3864 

55  // 
7624 
9737 
(850 
3964 

5599 
77/5 
983  / 
(947 
4063 

5687 
7806 
9925 
2044 
4/63 

5775 
7897 
#0/9 
2/40 
4262 

5863 
7988 
0//2 
2237 
4362 

595  / 
8079 
0206 
2334 
4461 

6039 
8/70 
0300 
2430 
456) 

6/28 
826/ 
0394 
2527 
4660 

31 
32 
33 
34 
35 

19/4 
(689 
(465 
(240 
(0(5 

(892 
(667 
(44( 
(2/6 
099  / 

(870 
(644 
(4(8 
((92 

0966 

(848 
(62( 
(395 
//68 
0942 

(825 
(598 
(37( 
/(44 
09/7 

(803 
(576 
(348 
(120 
0892 

(781 
(553 
(324 
(096 
0868 

(759 
(530 
(30( 
(072 

0843 

(736 
(507 
(277 

(048 
08/8 

35-1714 
36-1484 
37-1254 
38-1024 
39-0793 

7-5872 
7'7980 
8-0087 
8-2/95 
8  '4302 

5975 
8085 
0/95 
2306 
44/6 

6077 
8/90 
0303 
24/7 
4530 

6(79 
8295 
041  / 
2528 
4644 

6282 
840  f 
05/9 
2638 
4757 

6384 

8506 
0628 
2749 
4871 

6486 
86// 
0736 
2860 
4985 

6589 
87/6 
0844 
297/ 
5098 

669) 
882) 
0952 
3082 
52)2 

6793 
8926 
(060 
3/93 
5326 

36 
37 
38 
39 
40 

4/ 
42 
43 
44 
45 

0791 
0566 
0342 
0(17 
9892 

0766 
0540 
03/5 
0090 
9865 

074( 
05(5 
0289 
0063 
9837 

07/5 
0489 
0262 
0036 
9809 

0690 
0463 
0236 
#009 
9782 

0665 
0437 
0209 
9982 
9754 

0639 
04(( 
0/83 
9954 
9726 

06/4 
0385 
0(56 
9927 
9698 

0589 
0359 
0/30 
9900 
9671 

40-0563 
4  /  '0333 
42'0/03 
42-9873 
43-9643 

S'64/0 
8-85/8 
9'0625 
9-2733 
9-4840 

6527 
8637 
0747 
2858 
4968 

6642 
8756 
0870 
2983 
5096 

6760 
8876 
0992 
3/08 
5224 

6876 
8995 
1114 
3233 
5352 

6993 
9//5 
(236 
3358 
5480 

7/09 
9234 
/359 
3483 
5608 

7226 
9353 
/48f 
3608 
5736 
7863" 
999/ 
2//S 
4246 
6373 

7342 
9473 
(603 
3733 
5864 
7994 
#/24 
2255 
4385 
65/5 

7459 
9592 
(725 
3858 
5992 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

9668 
9443 
92/9 
8994 
8769 

9640 
94(4 
9/89 
8964 
8739 

96/( 
9385 
9/60 
8934 
8708 

9583 
9357 
9/30 
8904 
8677 

9555 
9328 
9/0/ 
8873 
8646 

9526 
9299 
907( 
8843 
86/6 

9498 
9270 
9041 
88/3 
8585 

9469 
9241 
90/2 
8783 
8554 

944  / 
92// 
8982 
8752 
8523 

44-94/2 
45-9(82 
46-8952 
47'8722 
48  8492 

9'6948 
9-9055 
/0-//63 
/  0-3270 
/  0-5378 

7079 
9/89 
/299 
34/0 
5520 

7209 
9323 
(436 
3549 
5662 

7340 
9456 
(572 
3688 
5805 

7471 

9590 
(709 
3828 

5947 

7602 
9724 
(845 
3967 
6089 

7732 
9857 
/982 
4/06 
623  / 

8/25 
0258 
239  / 
4524 
6657 

46 

47 
48 
49 
50 

51 

52 
53 
54 
55 
56 
57 
58 
59 
60 

8545 
8320 
8096 
787  ( 
7646 

85/3 
8288 
8063 
7838 
7613 

8482 
8256 
8030 
7805 
7579 

845  ( 
8224 
7998 
7771 
7545 

84/9 
8/92 
7965 
7738 
75/( 

8388 
8/60 
7932 
7705 
7477 

8356 
8/28 
7900 
767  / 
7443 

8325 
8096 
7867 
7638 
7409 

8293 
8064 
7834 
7605 
7375 

49-8262 
50  -803  / 
51-7801 
52  757  / 
53  734  / 

/074S6 
/  Q'9593 
(C(70( 
(  (  -3808 
(C59(6 

763  / 
974) 
(85( 
3962 
6072 

7776 
9889 
2002 
4//5 
6229 

792/ 
#037 
2/53 
4269 
6385 

8066 
0(85 
2304 
4422 
654/ 

sail 

0332 
2454 
4576 
6698 

8356 
0480 
2605 
4729 
6854 

850/ 
0628 
2755 
4883 
70/0 

8646 
0776 
2906 
5036 
7/67 

8790 
0924 
3057 
5/90 
7323 

51 
52 
53 
54 
55 

7422 
7(97 
6972 
6748 
6523 

7387 
7(62 
6937 
67(2 
6486 

7353 
7(27 
690  ( 
6675 
6450 

73(8 
7092 
6866 
6639 
64(3 

7284 
7057 
6830 
6603 
6376 

7249 
7022 
6794 
6566 
6339 

72(5 
6987 
6758 
6530 
6302 

7/80 
695  / 
6722 
6493 
6265 

7(46 
69/6 
6686 
6457 
6227 

54-7111 
55-6881 
56-6650 
57-6420 
58-6(90 

(  (  -8023 
(2'0(3( 
12  '2239 
/  2  '4346 

(2-6454 

8(83 
0293 
2403 
45(4 
6624 

8342 

0455 
2568 
4682 
6795 

850  / 
06/7 
2733 
4849 
6965 

8660 

0779 
2898 
50/7 
7/36 

8820 
0941 
3063 
5/85 
7307 

8979 
//03 
3228 
5353 

7477 

9/38 
1265 
3393 
5520 

7648 

9297 
(427 
3558 
5688 
78/8 

9456 
/589 
3722 
5856 
7989 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

6299 
6074 
5849 
5625 
5400 

626  / 
6036 
58// 
5585 
5360 

6224 
5998 
5772 
5546 
5320 

6(86 
5960 
5733 
5507 
5280 

6(49 
5922 
5694 
5467 

5240 

61  II 
5883 
5656 
5428 
5200 

6073 
5845 
56(7 
5388 
5(60 

6036 
5807 
5578 
5349 
5(20 

5998 
5768 
5539 
5309 
5080 

59-5960 
60'5730 
61  -5500 
62-5270 
63-5039 

I2'856/ 
/3-0669 
/3'2776 
/3'4884 
/3'699/ 

8735 
0845 
2956 
5066 
7/76 

8908 
(02/ 
3/35 
5248 
736  ( 

9082 
1/98 
33/4 
5430 
7546 

9255 
(374 
3493 
56/2 
773/ 

9428 
(550 
3672 
5794 
79/6 

9602 
/726 
385/ 
5976 
8/00 

9775 
(903 
4030 
6/58 
8285 

9949 
2079 
4209 
6339 
8470 

#/22 
2255 
4388 
652  / 
8654 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

5(76 
495  ( 
4726 
4502 
4277 

5/35 

49/0 
4685 
4459 
4234 

5094 
4869 
4643 
44(7 
4(9( 

5054 
4827 
460  / 
4375 
4(48 

5013 

4786 
4559 
4332 
4/05 

4973 

4745 
45/7 
4289 
4062 

4932 
4703 
4475 
4247 
40(9 

489  ( 
4662 
4433 
4204 
3975 

4850 
462  ( 
439  / 
4/6/ 
3932 

64-4809 
65-4579 
66-4349 
67-4119 
68-3889 

(3-9099 
(4-/207 
/4'33/4 
/  4  "5422 
(47529 

9287 
1397 
3508 
56/8 
7728 

9474 
(588 
3701 
5814 
7927 

9662 
1778 
3894 
60/0 
8/26 

9850 
/969 
4088 
6206 
8325 

#037 
2/59 
428/ 
6403 
8524 

0225 

2349 
4474 
6599 
8723 

04/2 
2540 
4667 
6795 
8922 

0600 
2730 
486/ 
699) 
9/2/ 

0788 
292) 
5054 
7/87 
9320 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

4052 
3828 
3603 
3379 
3(54 

4009 
3784 
3558 
3333 
3/08 

3965 
3739 
35(4 
3288 
3062 

3922 
3695 
3469 
3242 
30(6 

3878 
365  / 
3424 
3/97 
2970 

3834 
3606 
3379 
3/5( 
2923 

3790 
3562 
3334 
3/05 
2877 

3746 
35(7 
3288 
3060 
283( 

3702 
3473 
3243 
30/4 
2784 

69-3658 
70-3428 
71-3198 
72-2968 
73-2738 

(4-9637 
(5V744 
(5-3852 
(5-5960 
/5'8067 

9839 
/949 
4060 
6/70 
8280 

#04  / 
2/54 
4267 
6380 
8494 

0242 
2359 
4475 
659  / 

8707 

0444 
2563 
4682 
6801 
8920 

0646 
2768 
4890 
70/1 
9/33 

0848 
2973 
5097 
7222 
9346 

(050 
3/77 
5305 
7432 
9560 

/252 
3382 
55/2 
7642 
9773 

/453 
3587 
5720 
7853 
9986 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

2929 
2705 
2480 
2256 
203  ( 

2883 
2658 
2432 
2207 
(982 

2836 
26(0 
2384 
2(59 
(933 

2789 
2563 
2336 
2((0 
1884 

2743 
25/5 
2288 
206  ( 
(834 

2696 
2468 
2240 
20(3 
(785 

2649 
2420 
2/92 
(964 
(735 

2602 
2373 
2(44 
(9(5 
1686 

2555 
2325 
2096 
/866 
(636 

74-2508 
75-2277 
76-2047 
77-1817 
78-1587 

(6'0(75 
(6-2282 
(6'4390 
16-6497 
16-8605 

039  / 
250  / 
46/2 
6722 
8832 

0607 
2720 
4833 
6947 
9060 

0823 
2939 
5055 
7)7) 
9287 

(039 
3/58 
5277 
7396 
95/5 

12SS 

3377 
5499 
7620 
9742 

(47) 
3596 
5720 
7845 
9970 

(687 
38/5 
5942 
8069 
#/97 

(903 
4033 
6/64 
8294 
0424 

2//9 
4252 
6385 
85/9 
0652 

76 

77 
78 
79 
80 

'•/ 
82 
83 
84 
85 

(806 
(582 
(357 
//33 

0908 

(757 
(53( 
(306 
1081 
0856 

/707 
1481 
1255 
1029 
0804 

/657 
/43/ 
/204 
0978 
075  / 

(607 
(380 
M53 
0926 
0699 

(557 
(330 
//02 
0874 
0646 

/507 
(279 
(051 
0822 
0594 

/457 
(228 
0999 
0770 
054  / 

(407 
((77 
0948 
07/8 
0489 

79-1357 
SO'1127 
81-0896 
82-0666 
8340436 

(7-07/2 
/  7-2820 
(7'4928 
/  7  7035 
(7-9/43 

0943 
3053 
5/64 
7274 
9384 

//73 
3286 
5400 
75/3 
9626 

)403 
35/9 
5636 
7752 
9868 

/634 
3753 
5872 
7990 
#/09 

/864 
3986 
6)07 
8229 
035) 

2094 
42/9 
6343 
8468 
0593 

2324 
4452 
6579 
8707 
0834 

2555 
4685 
68/5 
8946 
(076 

2785 
49/8 
705/ 
9/84 
1317 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

0683 
0459 
0234 
#009 
9785 

0630 
0405 
0(80 
9955 
9730 

0578 
0352 
0(26 
9900 
9674 

0525 

0298 
0072 
9845 
96/9 

0472 
0245 
#0/8 
979/ 
9564 

04(9 
0/9/ 
9963 
9736 
9508 

0366 

0/37 
9909 
968/ 
9452 

03/2 

0084 
9855 
9626 
9397 

0259 
#030 
9800 
9571 

934  / 

84-0206 
84'9976 
85-9746 
86-95/5 
87-9285 

ifiaso 

18-3358 

IS'5465 
18-7573 
I8'9680 

(495 
3605 
57/6 
7826 
9936 

(739 
3853 
5966 
8079 
#/92 

(984 
4/00 
62/6 
8332 
0448 

2228 

4347 
6466 
8585 
0704 

2473 

4595 
67(6 
8838 
0960 

27/7 
4842 
6966 
909  / 
1216 

2962 
5089 
72/7 
9344 
/472 

3206 
5336 
7467 
9597 
/727 

3451 
5584 
77)7 
9850 
(983 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

9560 
9336 
9111 
8836 
8662 

9504 
9279 
9054 
8829 
8603 

9448 
9223 
8997 
877  ( 
8545 

9393 
9/66 
8940 
87/3 
8487 

9336 
9/09 
8882 
8655 
8428 

9280 
9053 
8825 
8597 
8370 

9224 
8996 
8767 
8539 
83/( 

9/68 
8939 
87/0 
8481 
8252 

9111 
8882 
8652 
8423 
8/93 

88-9055 
89-8825 
90-8595 
91  '8365 
92-8/34 

19-1788 
19-3896 
19-6003 
(9'8/(( 
20-02(8 

2047 
4/57 
6?68 
8378 
0488 

2306 
44/9 
6532 
8645 
0759 

2564 
4680 
6796 
89/3 

/029 

2823 
4942 
706) 
9/80 
/299 

3082 
5203 
7325 
9447 
(569 

3340 
5465 
7590 
97/4 
/S39 

3599 
5727 
7854 
998  / 

2/09 

3858 
5988 
8f/8 
#249 
2379 

4//6 
6249 
8383 
05/6 
2649 
~4782 
69/5 
9048 
))S( 
33/5 

91 
92 
93 
94 
95 

96 
97 
98 
99 

Hi" 

77 

8437 
82(3 
7988 
7763 
7539 

8378 
8/53 
7928 
7703 
7477 

83(9 

8093 
7868 
7642 
74/6 

8260 

8034 
7807 
758  ( 
7354 

820  ( 
7974 
7747 
7520 
7293 

8/42 
79/4 
7686 
7459 
723  / 

8083 
7854 
7626 
7398 
7/69 

8023 
7794 
7565 
7336 
7/08 

7964 
7734 
7505 
7275 
7046 

93  '7904 
94-7674 
95-7444 
9672(4 

97'6984 

90-3336 

20-4433 
20  '654  ( 
20'8649 
2  /  '0756 

25S9 
4709 
6820 
8930 

1041 

2872 
4985 
7098 
92/2 
(325 

3/45 
526/ 
7377 
9493 
/609 

34/8 
5537 
7656 
9774 
(893 

369  ( 

58(2 
7934 
#056 
2/78 

3963 
6ff8 

82/3 
0337 
2462 

4236 
6364 
849  / 
06/9 
2746 

4509 
6639 
8770 
0900 
3030 

96 
97 
98 
99 
100 

50' 

4'J' 

4b' 

47' 

46' 

45' 

44' 

4J5' 

5J 

41' 

5(1' 

4J/  |  48'  |  47' 

40' 

45'   44'   41!'   4'2'   41' 

SINE. 

COSINE.            77° 

74 


TRAVERSE  TABLES. 


12 

/ 

2 

3 
4 
5 

COSINE. 

SINE.            12° 

20' 

21'  |  22' 

23'  |  24'  |  25'  |  26'  |  27'  |  28' 

29' 

20'  |  21' 

22' 

23' 

24'  |  25' 

26'  |  27 

28' 

29 

) 
2 
3 
4 
5 
6 
7 
8 
9 
(0 

9769 
9538 
9308 
9077 
8846 

9769 
9537 
9306 
9074 
8843 

9768 
9536 
9304 
9072 
8840 

9767 
9535 
9302 
9069 
8837 

9767 
9533 
9300 
9067 
8834 

9766 
9532 
9298 
9064 
8830 

9765 
953  / 
9296 
9062 
8827 

9765 
9530 
9295 
9059 
8824 

9764 
9528 
9293 
9057 
882  / 

'9764 
1-9527 
2  '9291 
3  '9054 
4'88/S 

•2/36 
•4272 
•6408 
'8544 
C0680 

2(39 
4278 
64/6 
8555 
0694 

2(42 
4283 
6425 
8567 
0708 

2/45 
4289 
6434 
8578 
0723 

2/47 

4295 
6442 
8589 
0737 

2/50 
4300 
645) 
860( 
075  ( 

2(53 
4306 
6459 
86)2 
0765 

2/56 
43/2 
6468 
8624 
0779 

2)59 
43/7 
6476 
8635 
0794 

2)62 
4323 
6485 
8646 
0808 

6 

7 
8 
9 
(0 

86/5 
8385 
8/54 
7923 
7692 
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0956 
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34/4 
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3858 
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0436 
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9888 
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0333 
0097 
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4484 
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4734 
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8803 
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9/83 
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4942 
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0926 
3073 
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8909 
/059 
3209 
5360 
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9040 
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3346 
5499 
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3482 
5638 
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3618 
5777 
7936 
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(593 

3755 
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50 
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55 
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7768 
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7307 
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7934 
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7204 
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7772 
7537 
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73/4 
9467 
(620 
3773 

5405 
7561 
97/7 
(873 
4029 

5650 
7808 
9967 
2/26 
4284 

5894 
8055 
#2)7 
2378 
4540 

86 
87 
88 
89 

90 

91 
92 
93 
94 
95 

8999 
8768 
8537 
8306 
8075 

8942 
87/( 
8479 
8248 
SO/6 

8885 
8653 
842  / 
8/89 
7957 

8829 
8596 
8363 
8/3/ 
7898 

8772 
8539 
8305 
8072 
7839 

87/5 
848/ 
8247 
80/3 
7779 

8658 
8423 
8/89 
7954 
7720 

860/ 
8366 
8/3) 
7895 
7660 

8544 
8308 
8072 
7836 
760  / 

88-8487 
89-8250 
90-80/4 
9/7777 
92  "754  / 

(9-4375 
(9'65// 
/9-S647 
20-0783 
20-29/9 

4633 
6772 
8911 
1050 
3(89 

4892 
7034 
9/75 
(3/7 
3459 

5/5( 
7295 
9440 
(584 
3729 

5409 
7556 
9704 
)85( 
3999 

5668 
78)8 
9968 
2//S 
4268 

5926 
8079 
#232 
2385 
4538 

6/85 
834/ 
0496 
2652 
4808 

6443 
8602 
076) 
29)9 
5078 

6702 
8863 
)025 
3)86 
5348 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

96 

97 
98 
99 
100 

7845 
76/4 
7383 
7/52 
6922 

7785 
7554 
7322 
709  / 

6859 

7725 
7493 
726  / 
7029 
6797 

7665 
7433 
7200 
6967 
6735 

7605 
7372 
7/39 
6906 
6672 

7545 
73/2 
7078 
6844 
66/0 

7485 
725  / 
70/6 
6782 
6547 

7425 
7/90 
6955 
6720 
6485 

7365 
7/29 
6893 
6658 
6422 

937305 
94-7068 
95-6832 
96-6595 
97-6359 

20-5055 
207)9) 
20-9327 
2C/463 
21  '3599 

5328 
7466 
9605 
(744 
3883 

5600 
7742 
9884 
2025 

4/67 

5873 
80/8 
#(62 
2307 
445  ( 

6/46 
8293 
0447 
2588 

4735 

64(9 
8569 
07(9 
2869 
50(9 

669/ 
8844 
0997 
3/50 
5304 

6964 
9/20 
(276 
3432 
5588 

7237 
9395 

)554 
37)3 
5872 

7509 
967) 
)832 
3994 
6)56 

77' 

40' 

39'  |  38'   37'   36'   3;Y   34'  |  33'  |  32'  |  31' 

40'  |  39' 

38'   37'  |  36'   35'   34'  |  33'  j  32' 

31' 

SINE. 

COSINE.           77° 

76 


TRAVERSE  TABLES. 


12 
/ 

2 
3 
4 
5 

COSINE. 

SINE.             12° 

3d'   31' 

yf 

:>,:!' 

34' 

35'   3V   37' 

38'    3!)' 

30' 

31' 

32'   33' 

34'  !  35'   36' 

37' 

38' 

39' 

/ 
2 
3 
4 
5 

9763 
9526 
9289 
9052 
8815 

9762 
9525 
9287 
9049 
88(2 

9762 
9523 
9285 
9047 
8808 

976  / 
9522 
9283 
9044 
8805 

9760 
952  / 
928  / 
9042 
8802 

9760 
9520 
9279 
9039 
8799 

9759 
95/8 
9278 
9037 
8796 

9759 
95/7 
9276 
9034 
8793 

9758 
95/6 
9274 
9032 
8789 

•9757 
C95/5 
2  '9272 
3  '9029 
4  '8786 

'2/64 
'4329 
"6493 
•8658 
(  -0822 
(  '2986 
C5/5/ 
C73I5 
/  -9480 
2'/644 

2/67 
4334 
6502 
8669 
0836 

2/70 
4340 
65/0 
8680 
0850 

2/73 
4346 
65/9 
8692 
0865 

2(76 
4352 
6527 
8703 

0879 

2/79 
4357 
6536 
87/4 
0893 

2/8/ 
4363 
6544 
8726 
0907 

2/84 
4369 
6553 
8737 
092  / 

2/87 
4374 
6561 
8748 
0936 

2/90 
4380 
6570 
8760 
0950 

6 

7 
8 
9 

;o 

8578 
834  / 
8/04 
7867 
7630 

8574 
8336 
8099 
786  / 
7623 

8570 
8332 
8094 
7855 
76/7 

8566 
8327 
8089 
7850 
76// 

8563 
8323 
8083 

7844 
7604 

8559  8555 
83(9  83(4 
8078  8073 
7838  7833 
7598  7592 

855  / 
83/0 
8068 
7827 
7585 

8547 
8305 
8063 
7821 
7579 

5'8544 
6  '8301 
7  '8058 
878/5 
9V573 

3003 
5/7( 
7338 
9505 
(672 

3020 
5/9( 
736  / 
953  / 
1701 

3037 
52/0 
7383 
9556 

(729 

3055 
5230 
7406 
9582 
(75S 

3072 
5250 
7429 
9607 
(786 

3089 
5270 
745  / 
9633 
/8/4 

3/06 

5290 
7474 
9658 
/S43 

3/23 
53/0 
7497 
9684 
(87/ 

3140 
5330 
7520 
97/0 
(899 

6 

7 
8 
9 
10 

/( 

(2 
13 
16 
IS 

7393 
7/56 
69/8 
668/ 
6444 

7386 
7/48 
6910 
6673 
6435 

7379 
7/40 
6902 
6664 
6425 

7372 
7/33 
6894 
6655 
6416 

7365 
7/25 
6886 
6646 
6407 

7358 
7//8 
6877 
6637 
6397 

735  / 
7//0 
6869 
6628 
6388 

7344 
7/02 
686  / 
66/9 
6378 

7337 
7095 
6853 
66/1 
6368 

(07330 
((7087 
(2-6844 
/3-6602 
(4-6359 

2'3808 
2-5973 
2-8/37 
3  '0302 
3  '2466 

3840 
6007 
8/74 
034  / 
2509 

3871 
604  ( 
8211 
0381 
2551 

3902 
6075 
8248 
042  / 
2594 

3933 
6/09 
8285 
0461 
2636 

3965 
6/43 
8322 
0500 
2679 

3996 
6/77 
8359 
0540 
2721 

4027 
6211 
8396 
0580 
2764 

4058 
6245 
8432 
0620 
2807 

4089 
6279 
8469 
0659 
2849 

II 
12 
13 
(4 
IS 
16 
17 
18 
19 
20 

16 
17 
18 
19 
20 

6207 
5970 
5733 
5496 
5259 

6/97 
5960 
5722 
5484 
5247 

6/87 
5949 
57// 
5472 
5234 

6/77 
5938 
5699 
5460 
522  / 

6/67  6/57 
5927  59/7 
5688  5676 
5448  5436 
5209  5/96 

6/47 
5906 
5665 
5424 
5/83 

6/37 
5895 
5654 
54/2 
5/7( 

6/26 
5884 
5642 
5400 
5/58 

15-6116 

16-5873 
17-5631 
1  8  '5388 
(9-5/45 

3-4630 
3-6795 
3'8959 
4'//24 
4-3288 

4676 
6843 
90/0 
((77 
3345 

472  / 
689  / 
906  / 
1231 

3402 

4767 
6940 
9//2 
(285 

3458 

4812 
6988 
9/64 
(339 
35/5 

4857 
7036 
92/5 
/393 

3572 

4903 

7084 
9266 
/447 
3629 

4948 
7/33 
93(7 
(50( 

3685 

4994 
7/8( 

9368 
(555 
3742 

5039 
7229 

94/9 
(609 
3799 

21 
22 
23 
24 
25 

5022 
4785 
4548 
43/1 
4074 

5009 
477/ 
4534 
4296 
4058 

4996 
4757 
45/9 
428  / 
4042 

4982 
4743 
4505 
4266 
4027 

4969 
4730 
4490 
4250 
40(1 

4956 
47/6 
4475 
4235 
3995 

4943 
4702 
446  ( 
4220 
3979 

4929 
4688 
4446 
4205 
3963 

49/6 
4674 
4432 
4/90 
3947 

20  '4902 
2C4660 
22-44/7 
23  4/74 
24-3932 

4-5452 
476/7 
4'978/ 
5'/946 
5'4()0 

5512 
7679 
9846 
20/4 
4/8/ 

5572 
7742 
99/2 
2082 
4252 

563  / 
7804 
9977 
2/50 
4323 

569  / 
7867 
#042 
22/8 
4394 

5750 
7929 
0/08 
2286 
4465 

58/0 
7992 
0/73 
2354 
4536 

5870 
8054 
0238 
2423 
4607 

5929 
S//6 
0304 
249  / 
4678 

5989 
8/79 
0369 
2559 
4749 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

3837 
3600 
3363 
3/26 
2889 

3*21 
3583 
3345 
3/08 
2870 

3804 
3566 
3328 
3089 
285  / 

3788 
3549 
33/0 
307/ 
2832 

377( 
3532 
3292 
3053 

28/3 

3755 
35/5 
3274 
3034 

2794 

3738 
3498 
3257 
30/6 
2775 

3722 
3480 
3239 
2997 
2756 

3705 
3463 
322  / 
2979 
2737 

25'3689 

26  '3446 
27-3203 
28'296I 
29-2718 

5  '6274 
5  '8439 
6-0603 
6-2767 
6-4932 

6348 
85/5 
0683 
2850 
50/7 

6422 
8592 
0762 
2932 
5/02 

6496 
8669 
0842 
30/5 

5/87 

6570 
8745 
092  / 

3097 
5273 

6643 
8822 

1001 
3179 
5358 

67/7 
8899 
(080 
3262 
5443 

679  / 
8975 
(160 

3344 
5528 

6865 
9052 
(239 
3426 
56/3 

6939 
9/29 
/3/9 
3508 
5598 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

2652 
24/5 
2/78 
(Ml 

/704 

2632 
2395 
2/57 
(9/9 
(682 

26/3 
2374 
2/36 
(898 
(659 

2593 
2354 
2/(5 
(876 
(637 

2573 
2334 
2094 
/855 
(6(5 

2554 
23/4 
2073 
(833 
(593 

2534 
2293 
2053 
(8/2 
(57( 

25/5 
2273 
2032 
1790 
(549 

2495 
2253 
20// 
(768 
(526 

30-2475 
3f2232 
32-1990 
33'/747 
34-/504 

6'7096 
6'926( 
7'/425 
7'3589 
7-5754 

7/84 
9352 
(5/9 
3686 
5853 

7272 
9442 
-/6/3 
3783 
5953 

7360 
9533 
/706 
3879 
6052 

7448 
9624 
(800 
3976 
6(5) 

7536 
97/5 
/894 
4072 
625  / 

7624 
9806 
(987 
4/69 
6350 

77/2 
9897 
208  ( 
4265 
6449 

7800 
9988 
2/75 
4362 
6549 

7888 
#078 
2268 
4458 
6648 

31 
32 
33 
34 
35 

36 
37 

38 
39 
40 

/467 
/230 
0992 
0755 
05/8 

(444 
/206 
0969 
073  / 
0493 

1431 

1183 
0945 
0706 

0468 

(398 
((60 
0921 
0682 
0443 

(376 
1136 
0897 
0657 
04/7 

(353 
1113 
0872 
0632 
0392 

(330 

(089 
0848 
0608 
0367 

(307 
(066 
0824 
0583 
034  / 

(284 
(042 
0800 
0558 
03/6 

35-1261 
36'IOI9 
37-0776 
38-0533 
39-0290 

779/8 
8-0083 
8'2247 
8-44/1 
8  '6576 

8020 
0/88 
2355 
4522 
6689 

8/23 
0293 
2463 
4633 
6803 

8225 
0398 
257/ 

4744 
6917 

8327 
0503 
2679 

4854 
7030 

8429 
0608 
2787 
4965 

7/44 

8532 
07/3 
2894 
5076 
7257 

8634 
08/8 
3002 
5/87 
737  / 

8736 
0923 
3//0 
5297 

7484 

8838 
/028 
32/8 
5408 
7598 

36 
37 
38 
39 

40 

4/ 
42 
43 
44 
45 

028  / 
0044 
9807 
9570 
9333 

0256 
#0/8 
9780 
9543 
9305 

0230 
999  / 
9753 
95/5 
9276 

0204 
9965 
9726 
9487 
9248 

0/78 
9938 
9699 
9459 
9220 

0/52 
99/2 
967/ 
943  / 
9/9/ 

0/26 
9885 
9644 
9403 
9163 

0/00 
9858 
96/7 
9375 
9/34 

0074 
9832 
9590 
9347 
9/05 

40  '0048 
40-9805 
4(  '9562 
42-93/9 
43-9077 

8  '8740 
9-0905 
9-3069 
9  '5233 
9-7398 

8857 
1024 
3/9/ 
5358 
7526 

8973 
//43 
33/3 
5483 
7653 

9090 
(262 
3435 
5608 
7781 

9206 
(382 
3557 
5733 
7909 

9322 
/50/ 
3679 
5858 
8037 

9439 
(620 
3802 
5983 
8(64 

9555 
(739 
3924 
6/08 
8292 

9672 
/859 
4046 
6233 
8420 

9788 
(978 
4(68 
6358 
8548 

41 
42 
43 
44 
45 

46 

47 
48 
'49 
50 

9096 
8859 
«622 
8385 
8148 

9067 
8830 
8592 
8354 
81/7 

9038 
8800 
8562 
8323 

8085 

9009 
8770 
853  / 
8292 

8053 

8980 
8740 
850  / 
826  / 
8022 

895  / 
87(( 
8470 
8230 
7990 

8922 
868  / 
8440 
8/99 
7958 

8893 
865  / 
84/0 
8/68 
7927 

8863 
862) 
8379 
8/37 
7895 

44-8834 
45'859/ 
46-8348 
47-8/06 
48-7863 

9  '9562 
/0-/727 
/0'389( 

/Q'6055 
/  0'8220 

9693 
/860 
4027 
6/95 

8362 

9823 
(994 
4/64 
6334 

8504 

9954 
2/27 
4300 
6473 
8646 

#085 
2260 
4436 
66(2 

8788 

02/5 

2394 
4572 
675( 
8930 

0346 
2527 
4709 
6890 
9072 

0476 
266  / 
4845 
7029 
92/4 

0607 
2794 
498/ 
7/68 
9356 

0738 
2928 
5(/8 
7307 
9497 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

791  / 
7674 
7437 
7200 
6963 

7879 
764  / 
7403 
7/66 

6928 

7847 
7608 
7370 
7/32 
6893 

78/4 
7576 
7337 
7098 
6859 
6620 
6381 
6/42 
5903 
5664 

7782 
7543 
7303 
7063 

6824 

7750 
75/0 
7270 
7029 

6789 

77/8 
7477 
7236 
6995 
6754 

7685 
7444 
7202 
696  f 

67/9 

7653 
741  / 
7/69 
6926 
6684 

497620 
507378 
5/7(35 
52-6892 
53-6649 

/  /  -0384 
/  /  '2549 
//•47)3 
(  (  '6877 
(C9042 

0529 
2696 
4864 
703  / 
9/98 

0674 
2844 
50/4 
7/84 
9354 

08/9 
2992 
5(64 
7337 
95(0 

0963 
3(39 
53(5 
749  ( 
9666 

1108 
3287 
5465 
7644 
9823 

/253 
3434 
56/6 
7797 
9979 

/398 
3582 
5766 
795( 
#(35 

(543 
3730 
59(7 

8/04 

029  / 

/637 
3877 
6067 
8257 
0447 

SI 
52 
53 

54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

6726 
6489 
6252 
60/5 
5778 

6690 
6453 
62(5 
5977 
5740 

6655 
64/7 
6/79 
5940 
5702 

6584 
6345 
6/05 
5866 
5626 

6549 
6309 
6069 
5828 
5588 

6513 
6273 
6032 
579  / 
5550 

6478 
6236 
5995 
5753 
55/2 

6442 
6200 
5958 
57/6 

5474 

54-6407 
55-6/64 
56-5921 
57-5678 
58-5436 

(2-/206 
/2'337/ 
/2'5535 
(27699 
(2'9864 

1365 
3532 
5700 
7867 
#034 

(524 
3694 
5864 
8034 
0205 

(683 
3856 

6029 
8202 
0375 

(842 
40(8 
6/94 
8369 
0545 

200  / 
4/80 
6358 
8537 
07/6 

2/60 
4342 
6523 
8704 
08S6 

2319 
4503 
6688 
8872 
(056 

2478 
4665 
6852 
9039 
(227 

26J7 
4827 
70/7 
9207 
(397 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

554  / 
5304 
5066 
4829 
4592 

5502 
5264 
5027 
4789 
455  ( 

5464 
5225 
4987 
4749 
45/0 

5425 
5/86 
4947 
4708 
4469 

5387 
5(47 
4907 
4668 
4428 

5348 
5/08 
4868 
4627 
4387 

5309 
5068 
4828 
4587 
4346 

5271 
5029 
4788 
4546 
4305 

5232 
4990 
4748 
4505 
4263 

59-5(93 
60-4950 
6  /  '4707 
62-4465 
63-4222 

/3'2028 
/3-4/93 
/  3  '635  7 
13-8521 
/4-0686 

220  / 
4369 
6536 
8703 
0870 

2375 
4545 
67/5 
8885 
(055 

2548 
472( 
6894 
9067 
(239 

2721 
4897 
7073 
9248 
1424 

2894 
5073 
725  ( 
9430 
(609 

3067 
5249 
7430 
96(2 
(793 

324  / 
5425 
7609 
9Z93 
1978 

34/4 
560( 
7788 
9975 
2(62 

3587 
5777 
7967 
#(57 
2347 

6( 
62 
63 
64 
65 
66 
67 
68 
69 
70 

4355 
4(/8 
388  / 

3644 
3407 

43(4 
4076 
3838 
360  ( 
3363 

4272 
4034 
3796 
3557 
33/9 

4230 
3992 
3753 
35/4 
3275 

4189 
3949 
37/0 
3470 
3230 

4/47 
3907 
3667 
3426 
3/86 

4(05 
3864 
3623 
3383 
3/42 

4063 
3822 
3580 
3339 
3097 

402  / 
3779 
3537 
3295 
3053 

64-3979 
65-3736 
66-3494 
67-325  / 

68-3008 

/  4-2850 
/  4'50/5 
(47/79 
/  4  '9343 
/5-/50S 

3038 
5205 
7372 
9539 

(707 

3225 
5395 
7565 
9735 
(905 

34(2 
5585 
7758 
993  / 
2/04 

3600 
5776 
795/ 
#(27 
2303 

3787 
5966 
8/44 
0323 
2502 

3975 
6/56 
8337 
05/9 
2700 

4162 
6346 
8530 
07/5 
2899 

4349 
6536 
8723 
09// 
3098 

4537 
6727 
89/6 
((06 
3296 

71 
72 
73 
74 
75 

3/70 
2933 
2696 
2459 
2222 

3/25 
2888 
2650 
24(2 
2(75 

308  / 
2842 
2604 
2366 
2/27 

3036 
2797 
2558 
23(9 
2080 

299  / 
275  / 
25/2 
2272 
2033 

2946 
2706 
2466 
2225 
(985 

290  ( 
2660 
24/9 
2/78 
(938 

2856 
26/4 
2373 
2131 
1890 

28// 
2569 
2326 
2084 
(842 

69-2765 
70-2523 
71  -2280 
72-2037 
73-1795 

/S'3672 
/S'5837 
(5'800/ 
/6-0/65 
(6'2330 

3874 
604  / 
8208 
0375 
2543 

4075 
6245 
84/6 
0586 
2756 

4277 
6450 
8623 
0796 
2969 

4479 
6654 
8830 
(006 
3182 

4680 
6859 
9037 
12(6 
3394 

4882 
7063 
9245 
(426 
3607 

5083 
7268 
9452 
(636 
3820 

5285 
7472 
9659 
(846 
4033 

5486 
7676 
9866 
2056 
4246 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 
80 

(985 
(748 
1511 
1  27  A 
1037 

/937 
1622- 
U62 
(224 
0986 

/889 
(65( 
(4(3 
((74 
0936 

(84( 
(602 
(363 

1/24 
0885 

(793 
(553 
(3/4 
/074 
0835 

(745 
(505 
(265 
(024 
0784 

1697 

(456 
(2/5 
0974 
0733 

(649 
(407 
((66 
0924 
0683 

(600 
1358 
1116 
0874 
0632 

74-1552 
75-1309 
76-1066 
77-0824 
78-0581 

/  6  '4494 
(6-6658 
(6-8823 
/  7  '0987 
(7-3/52 

4710 

6877 
9044 
(2(2 
3379 

4926 
7096 
9266 

/436 
3606 

5/42 
73/4 

9487 
(660 
3833 

5357 

7533 
9709 
(885 
4060 

5573 
7752 
9930 
2/09 
4287 

5789 
7970 
#/52 
2333 
45/5 

6005 
8/89 
0373 
2557 

4742 

6220 

8407 
0595 
2782 

4969 

6436 
8626 
08(6 
3006 
5/96 

8/ 
82 
83 
84 
85 

0800 
0563 
0326 
0089 
9852 

0749 
051  / 
0273 
#036 
9798 

0698 
0459 
0221 
9983 
9744 

0647 
0408 
0/69 
9930 
969  / 

0595 
0356 
0//6 
9877 
9637 

0544 
0304 
0064 
9823 
9583 

0493 
0252 

ton 

9770 
9529 

044) 
0200 
9958 
97/7 
9475 

0390 
0/48 
9905 
9663 
942  / 

79  '0338 
SO'0095 
80-9853 
8C96/0 
82-9367 

(7'53/6 
/  7-7480 
/  7  '9645 
(8-/809 
(8-3974 

5546 
77(3 
9881 
2048 
42(5 

5776 
7946 
#1/6 
2286 
4456 

6006 
8/79 
0352 
2525 
4698 

6236 
84/2 
0588 
2763 
4939 

6466 
8645 
0823 
3002 
5180 

6696 
8877 
/059 
3240 
5422 

6926 
9110 
(294 
3479 
5f63 

7/56 
9343 
/530 
37/7 
5904 

7386 
9576 
/766 
3956 
6(46 

It 

82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

96/5 
9378 
9/40 
8903 
8666 

9560 
9323 
9085 
8847 
86/0 

9506 
9268 
9030 
8791 
8553 

9452 
92/3 
8974 
8735 
8496 

9397  9343 
9/58  9/03 
89/8  8863 
8679  8622 
S439  8382 

9288 
9048 
8807 
8566 
8325 

9234 
8992 
875/ 
8509 
8268 

9/79 
8937 
8695 
8453 
82// 

83-9/24 
84-8882 
85  '8639 
86-8396 
87-8/53 

18-6(38 
(8-8302 
(9-0467 
/9'263/ 
(9'4796 

6382 
8550 
07(7 
2884 

505  / 

6627 

8797 
0967 
3/37 

5307 

687  ( 

9044 
(2/7 
3389 

5562 

71/5 
929  / 
(466 
3642 

58/8 

7359 
9538 
/7/6 
3895 
6073 

7603 
9785 
1966 
4/47 
6329 

7847 
#032 
22/6 
4400 
6584 

809  / 
0279 
2466 
4653 
6840 

8336 
0525 
27/5 
4905 
7095 

91 
92 
93 
94 
9? 

8429 
8/92 
7955 
77/8 
748/ 
7244 
7007 
6770 
6533 
6296 

8372 
8/34 
7897 
7659 
7421 

83/5 
8076 
7838 
7600 
736  / 

8257 
8018 
7779 
7540 
730  / 

8200 
7960 
7720 
748  / 
724  ( 

8/42 
7902 
7662 
742  / 
7/81 

8084 
7843 
7603 
7362 
7/21 

8027 
7785 
7544 
7302 
70o/ 

7969 
7727 
7484 
7242 
7000 

88'791  1 
897668 
90-7425 
9T7182 
92'6940 

/9-6960 
/9'9/24 
20'  1289 
20-3453 
20'56/S 

72/8 
9386 
(553 
3720 
5887 

7477 
9647 
1817 
3987 
6157 

7735 
9908 
208( 

4254 

6427 

7994 
#/69 
2345 
452  / 
6697 

8252 
0431 
2609 
4788 
6966 

85/0 
0692 
2873 
5055 
7236 

8769 
0953 
3/37 
532  / 

7506 

9027 
/2/4 
340  / 
5588 

7775 

9285 
(475 
3665 
5855 
8045 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

77' 

96 
97 
98 
99 
100 

77 

7/84 
6946 
6708 
6471 
6233 

7/23 

6885 
6647 
6408 
6/70 

7063 
6824 
6585 
6346 
6/07 

7002 
6762 
6523 
6283 

6044 

6941 
670/ 
646/ 
6220 
5980 

6880 
6639 
6398 
6/58 

5917 

68/9 
6578 
6336 
6095 
5853 

6758 
65/6 
6274 
6032 
5790 

93-6697 
94  '6454 
95-62(1 
96'5969 

97-5726 

207782 
20-9946 
2/-2//I 
2  /  '4275 
2/-6440 

8055 
#222 
2389 
4556 
6724 

8327 
0497 
2667 
4838 
7008 

8600 
0773 
2946 
5((9 
7292 

8872 
/048 
3224 
5400 
7575 

9/45 
/324 
3502 
568  / 
7859 

94/7 
(599 
3780 
5962 
8(43 

9690 
(874 
4059 
6243 
8427 

9963 
2/50 
4337 
6524 
87// 

#235 
2425 
46/5 
6805 
8995 

30'   W 

28'   27'   26' 

25'   24' 

23'   22' 

21' 

30' 

29' 

28'  |  27' 

L;<>   25   24 

23  |  22' 

21' 

o 

SINE. 

COSINE. 
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TRAVERSE  TABLES. 


12°           COSINE. 

SINE. 

12° 

/ 

2 
3 
4 
5 
6 
7 
8 
9 
/O 

40' 

41' 

42' 

43' 

44' 

45' 

40' 

47'   48'   4!)' 

40'    41' 

42'  |  43'   44' 

45' 

46' 

47  |  48 

49' 

/ 
2 
3 

4 
5 
6 
7 
8 
9 
10 

9757 
95/3 
9270 
9026 
8783 

9756 
95/2 
9268 
9024 
8780 

9755 
95// 
9266 
9021 
8777 

9755 
9509 
9264 
90/9 
8774 

9754 
9508 
9262 
90/6 
8770 

9753 
9507 
9260 
90/4 
8767 

9753 
9506 
9258 
90// 
8764 

9752 
9504 
9256 
9009 
876  / 

975  / 
9503 
9254 
9006 
8757 

"975/ 
/  "9502 
2  '9253 
3'9003 
4  '8754 

•2/93 
'4386 
"6578 
•S77/ 
/  "0964 

2/96 
439/ 
6587 
8782 
0978 

2/98 
4397 
6595 
8794 
0992 

220/ 
4403 
6604 
8805 
(007 

2204 
4408 
66/2 
8817 
/02/ 

2207 
44/4 
662  / 
8828 
(035 

22/0 
4420 
6629 
8839 
(049 

22(3 
4425 
6638 
885) 
/063' 

22/5 
443  / 
6646 
8862 
1077 

22/8 
4437 
6655 
8873 
/092 

8540 
8296 
8053 
78(0 

7566 

8536 
8292 
8048 
7804 
7560 

8532 
8287 
8043 
7798 
7553 

8528 
8283 
8038 
7792 
7547 

8524 
8278 
8033 
7787 
754  / 

852  / 

8274 
8027 
77S/ 
7534 

85/7 
8269 
8022 
7775 

7528 

85/3 
8265 
SO/7 
7769 
752  / 

8509 
8260 
80/2 
7763 
75/5 

5  8505 
6  '8256 
7'8007 
8  '7758 
9-7508 

T3/57 
/  '5350 
/  '7542 
/  '9735 
2'/928 

3/74 
5369 
7565 
976  / 
/956 

3/91 

5389 
7588 
9786 
/985 

3208 
5409 
76/0 
98/2 
20/3 

3225 
5429 
7633 
9837 
204  / 

3242 
5449 
7656 
9863 
2070 

3259 
5469 
7678 
9888 
2098 

3276 
5489 
770  / 
99/4 
2/26 

3293 
5508 
7724 
9939 
2/55 

33/0 
5528 
7747 
9965 
2/83 

/I 
12 
13 
14 
/5 

7323 
7079 
6836 
6593 
6349 

73/6 
7072 
6828 
6584 
6340 

7309 
7064 
68/9 
6575 
6330 

7302 
7056 
68// 
6566 
632  / 

7295 
7049 
6803 
6557 
63/1 

7288 
704  / 
6794 
6548 
630) 

728  / 
7033 
6786 
6539 
6292 

7274 
7026 
6778 
6530 
6282 

7266 
70/8 
6769 
652/ 
6272 

/  0  '7259 
//YO/0 
12-6761 
IS'6512 
14-6263 

2'4/2/ 
2-63/3 
2'8506 
3'0699 
3-2892 

4/52 
6347 
8543 
0739 

2934 

4/83 
6382 
8580 
0778 

2977 

42/4 
64/6 
86/7 
08/8 

3020 

4246 
6450 
8654 
0858 
3062 

4277 
6484 
869  / 
0898 
3/05 

4308 
65/8 
8728 
0937 
3/47 

4339 
6552 
8764 
0977 
3/90 

4370 
6586 
880  / 
1017 
3232 

4402 
6620 
8838 
(056 
3275 

II 
12 
13 
14 
IS 

16 

17 
18 
19 

20 

6106 
5863 
56/9 
5376 
5/32 

6096 
5852 
5608 
5364 
5/20 

6086 
584  / 
5596 
5352 
5/07 

6075 
5830 
5585 
5339 

5094 

6065 
58/9 
5573 
5327 
508/ 

6055 
5808 
5562 
53/5 
5068 

6044 
5797 
5550 
5303 
5056 

6034 
5786 
5538 
529  / 
5043 

6024 
5775 
5527 
5278 
5030 

IS'6014 
16-5764 
17-5515 
18-5266 
19-5017 

3-5085 
3-7277 
3-9470 
4"/663 
4-3856 

5/30 
7326 
952/ 
/7/7 

39/2 

5/75 
7374 
9572 
/77/ 
3969 

522  / 

7422 
9623 
(825 
4026 

5266 
7470 
9674 
/879 
4083 

53/2 
75/9 
9726 
(933 
4/39 

5357 
7567 
9777 
/986 
4/96 

5402 
76/5 

9828 
2040 
4253 

5448 
7663 
9879 
2094 
4310 

5493 
77// 
9930 
2/48 
4366 

16 
17 
18 
19 

20 

2/ 
22 
23 
24 
25 
26 
27 
28 
29 
30 

4889 
4646 
4402 
4/59 
39/6 

4876 
4632 
4388 
4144 
3900 

4862 
46/8 
4373 
4/28 
3884 

4849 
4604 
4358 
4//3 
3868 

4835 
4589 
4343 
4098 
3852 

4822 
4575 
4329 
4082 
3836 

4808 
456  / 
43/4 
4067 
3820 

4795 
4547 
4299 
405/ 
3803 

4781 
4533 
4284 
4036 
3787 

20-4768 
2T4519 
22-4270 
23-4020 
24-3771 

4  '6049 
4'824/ 
5-0434 
5'2627 
5  '4820 

6/08 
8304 
0499 
2695 
489  / 

6/68 
8366 
0565 
2763 
4962 

6227 
8429 
0630 
283  / 
5033 

6287 
849  / 
0695 
2899 
5/03 

6346 
8553 
0760 
2967 
5/74 

6406 
86/6 
0826 
3035 
5245 

6466 
8678 
089/ 
3/04 
53/6 

6525 
874  / 
0956 
3(72 
5387 

6585 
8803 
/02/ 
3240 
5458 

21 
22 
23 
24 
25 

3672 
3429 
3/85 
2942 
2699 

3656 
34/2 
3/68 
2924 
2680 

3639  3622 
3394  3377 
3/50  3/32 
2905  2886 
2660  264/ 

3606 
3360 
3//4 
2868 
2622 

3589 
3342 
3096 
2849 
2603 

3572 
3325 
3078 
283  / 
2583 

3556 
3308 
3060 
28/2 
2564 

3539 

3290 
3042 
2793 

2545 

25-3522 
26-3273 
27-3024 
28-2775 
29-2525 

5-70/2 
5  '9205 
6-/39S 
6'359/ 
6-5784 

7086 
9282 
(477 

3673 
5869 

7/60 
9358 
/557 
3755 
5954 

7234 
9435 
/636 
3838 
6039 

7308 
95/2 
(7/6 

3920 
6/24 

738  / 
9588 
(795 
4002 
6209 

7455 
9665 
(875 
4085 

6294 

7529 
9741 
(954 
4/67 
6379 

7603 
98/8 
2034 
4249 
6465 

7676 
9895 
2//3 
433  / 

6550 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

2455 
22/2 
/969 
/725 
(482 

2436 
2/92 
/94S 
/703 
/459 

24/6 
2/7/ 
(926 
(682 
/437 

2396 
2/5/ 
/905 
/660 
14/5 

2376 
2/30 
/884 
/638 
/392 

2356 
2//0 
(863 
/6/6 
(370 

2336 
2089 
(842 
(595 
(347 

23/6 
2068 
I82/ 
/573 
(325 

2296 
2048 
/799 
/55/ 
(302 

30-2276 
31  '2027 
32-1778 
33-1529 
34-1280 

6-7976 
7-0/69 
7  "23  62 
7-4555 
7'6748 

8064 
0260 
2456 
465  / 
6847 

8/52 
035) 
2549 
4748 
6946 

8240 
0442 
2643 
4844 
7046 

8328 
0532 
2737 
494  / 
7/45 

84/6 
0623 
2830 
5037 
7244 

8504 
07/4 
2924 
5/34 
7343 

8592 
0805 
30/7 
5230 
7443 

8680 
0896 
3IM 
5326 
7542 

8768 
0986 
3205 
5423 
7641 

31 
32 
33 
34 
35 

/238 
0995 
0752 
0508 
0265 

/2/5 
097  / 
0727 
0483 
0239 

1192 
0948 
0703 
0458 
02/4 

M69 
0924 
0679 
0434 
0/88 

//46 
0900 
0654 
0409 
0/63 

//23 
0877 
0630 
0383 
0/37 

1100 
0853 
0606 
0358 
Oil  1 

/077 
0829 
058  / 
0333 
0086 

(054 
0805 
0557 
0308 
0060 

35-1031 
36-0781 
37-0532 
38-0283 
39-0034 

7-8940 
S-//33 
S'3326 
S'55/9 
87711- 

9042 
/23S 
3434 
5629 
7825 

9/45 
(343 
3542 
5740 
7938 

9247 
(448 
3649 
585  / 
8052 

9349 
/553 
3757 
596  / 
8/65 

945) 
(658 
3865 
6072 
8279 

9553 
(763 
3973 
6/83 
8392 

9655 
(868 
408/ 
6293 
8506 

9757 
(973 
4/88 
6404 
86/9 

9860 
2078 
4296 
65/5 
8733 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

#022 
9778 
9535 
929  / 
9048 

9995 
975  / 
9507 
9263 
90/9 

9969 
9724 
9480 
9235 
899  / 

9943 
9698 
9452 
9207 
8962 

99/7 
967/ 
9425 
9/79 
8933 

9890 
9644 
9397 
9/5/ 
8904 

9864 
96/7 
9370 
9/22 
8875 

9838 
9590 
9342 
9094 
8846 

98// 
9563 
93/4 
9066 
88/7 

39-9785 
40'9536 
4  /  '9287 
42-9037 
43-8788 

8  '9904 
9'2097 
9'4290 
9'6483 
9'8675 

#021 
22/6 
44/2 
6607 
8803 

0/37 
2335 
4534 
6732 
893) 

0253 
2455 
4656 
6857 
9059 

0370 
2574 
4778 
6982 
9/86 

0486 
2693 
4900 
7/07 
93/4 

0602 
28/2 
5022 
7232 
944  / 

07/9 
2931 
5/44 
7357 
9569 

0835 
3050 
5266 
748  / 
9697 

095  / 
3/69 
5388 
7606 
9824 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

8805 
856/ 
83/8 
8075 
7831 

8775 
853  / 
8287 
8043 
7799 

8746 
850  / 
8257 
80/2 
7767 

87/6 
847  / 
8226 
798  / 
7735 

8687 
844  / 
8/95 
7949 
7703 

8657 
84// 
8/64 
79/8 
767  / 

8628 
838  / 
8/33 
7886 
7639 

8598 
8350 
8/03 
7855 
7607 

8569 
8320 
8072 
7823 
7575 

44-8539 
45-8290 
46-8041 
47-7792 
48-7542 

/  0-0868 
/0-306/ 
/  0-5254 
/  07447 
/  0-9639 

0999 
3/94 
5390 
7586 
978) 

//29 
3328 
5526 
7725 
9923 

/260 
346  / 
5662 
7864 
#065 

(390 
3594 
5799 
8003 
0207 

/52/ 
3728 
5935 
8/42 
0349 

/65( 
386/ 
607( 
828  / 
049  / 

(782 
3994 
6207 
8420 
0632 

(9/2 
4/28 
6343 
8559 
0774 

2043 
426  / 
6/.79 
8698 
09/6 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

7588 
7344 
7/0/ 
6858 
66/4 

7555 
73// 
7067 
6823 
6579 

7523 
7278 
7033 
6789 
6544 

7490 
7245 
6999 
6754 
6509 

7457 
7211 
6965 
6720 
6474 

7425 
7/78 
693  / 
6685 
6438 

7392 
7/45 
6897 
6650 
6403 

7359 
7111 
6863 
6615 
6368 

7326 
7078 
6829 
658/ 
6332 

49-7293 
50-7044 
5  /  '6795 
52-6546 
53-6297 

//•/832 
/  /  '4025 
//•62/S 
//'84/0 
/2'0603 

/977 
4/72 
6368 
8564 
0759 

2/22 
4320 
65/8 
87/7 
09/5 

2266 
4468 
6669 
8870 
(072 

24  // 
46/5 
68/9 
9023 
/22S 

2556 
4763 
6970 
9/77 
(384 

2700 
49/0 
7/20 
9330 
(540 

2845 
5058 
7270 
9483 
(696 

2990 
5205 
742( 
9636 
(852 

3/34 
5353 
7571 
9789 
2008 

51 
52 
53 

54 
55 

56 
57 
58 
59 
60 

637/ 
6/28 
5884 
564  / 
5397 

6335 
609  / 

5847 
5603 
5359 

6299 
6055 
58/0 
5565 
532  / 

6264 
60/8 
5773 
5528 
5282 

6228 
5982 
5736 
5490 
5244 

6/92 

5945 
5699 
5452 
5205 

6/56 
5909 
566/ 
54/4 
5/67 

6/20 
5872 
5624 
5376 
5/28 

6084 
5835 
5587 
5338 
5090 

54P6048 
55-5798 
56-5549 
57-5300 
58-5051 

/2'2796 
/  2  '49  89 
12-7182 
12-9374 
13-1567 

2955 
5/5/ 
7346 
9542 
(737 

3//4 
53/2 
75)  / 

9709 
/908 

3273 
5474 
7675 
9877 
2078 

3432 
5636 
7840 
#044 
2248 

359  / 

5798 
8004 
02/( 
24/8 

3749 
5959 
8/69 
0379 
2589 

3908 
6/2/ 
8334 
0546 
2759 

4067 
6283 
8498 
07/4 
2929 

4226 
6444 
8663 
088  / 
3099 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

5/54 
49/1 
4667 
4424 
4/80 

5M5 
487  / 
4627 
4383 
4/39 

5076 
483  / 
4587 
4342 
4097 

5037 
4792 
4546 
4301 
4056 

4998 
4752 
4506 
4260 
40/4 

4959 
47/2 
4466 
42/9 
3972 

4920 
4672 
4425 
4178 
3931 

4880 
4633 
4385 
4/37 
3889 

484  / 
4593 
4344 
4096 
3847 

59-4802 
60-4553 
61-4303 
62-4054 
63-3805 

13-3760 
13-5953 
I3'8I46 
14-0338 
14-2531 

3933 
6/29 
8324 
0520 
27/6 

4/06 
6305 
8503 
0702 
2900 

4279 
648  / 
8682 
0883 
3085 

4452 
6656 
8S6/ 
(065 
3269 

4625 
6832 
9039 
/246 
3453 

4798 
7008 
92/8 
/428 
3638 

4972 
7/84 
9397 
(609 
3822 

5/45 
7360 
9576 
I79/ 
4007 

53/8 
7536 
9754 
(973 
4/9/ 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

3937 
3694 
3450 
3207 
2964 

3895 
365  / 
3407 
3/63 
29/9 

3853 
3608 
3363 
3//9 
2874 

38// 
3565 
3320 
3075 

2829 

3768 
3522 
3276 
3030 
2785 

3726 
3479 
3233 
2986 
2740 

3684 
3436 
3/89 
2942 
2695 

364/ 
3393 
3/45 
2898 
2650 

3599 
3350 
3/02 
2853 
2605 

64-3556 
65-3307 
663058 
67'2809 
68-2559 

14-4724 
14-6917 
14-9109 
IS'1302 
IS'3495 

49M 
7/07 
9302 
/49S 
3694 

5098 
7297 
9495 
/694 
3892 

5286 
7487 
9688 
/890 
409  / 

5473 
7677 
988/ 
2085 
4290 

5660 
7867 
#074 
228) 
4488 

5848 
8057 
0267 
2477 
4687 

6035 
8247 
0460 
2673 
4885 

6222 
8437 
0653 
2868 
5084 

6409 
8628 
0846 
3064 
5282 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 

2720 
2477 
2233 
/990 
(747 

2675 
243  / 
2/87 
/943 
/699 

2629 
2385 
2/40 
(896 
/65/ 

2584 
2339 
2094 
1848 
/603 

2539 
2293 
2047 
1801 
1555 

2493 
2246 
2000 
(753 
/507 

2447 
2200 
/953 
/706 
/459 

2402 
2/54 
(906 
(658 
/4/0 

2356 
2/08 
/S59 
1611 
1362 

69'23/fl 
70-2061 
71-1812 
72-1563 
73-1314 

15-5688 
157881 
16-0073 
16-2266 

16-4459 

5889 
8085 
028  / 
2476 
4672 

609  / 
8289 
0488 
2686 
4885 

6292 
8494 
0695 
2896 
5098 

6494 
8698 
0902 
3/06 
53/0 

6695 
8902 
II  OS 
33/6 
5523 

6897 
9/06 
13/6 
3526 
5736 

7098 
93// 
(523 
3736 
5949 

7299 
95/5 
(730 
3946 
6/6/ 

750/ 
97/9 
/937 
4/56 
6374 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

(503 
(260 
/0/7 
0773 
0530 

/455 
(2/1 

0967 
0723 
0479 

(406 
1/62 
09/7 
0672 
0428 

(358 
1112 

0867 
0622 
0376 

1309 
1063 
0817 
057  / 
0325 

(260 
/OI4 
0767 
0520 
0274 

/2M 
0964 
07/7 
0470 
0222 

//62 
09/5 
0667 
04/9 
0/7/ 

1114 

0865 
06/7 
0368 
0/20 

74-1065 
75-08/5 
76-0566 
77-03/7 
78-0068 

16-6652 
I6'8845 
17-1037 
17-3230 
1  7  '5423 

6867 
9063 
(259 
3454 
5650 

7083 
9282 
(480 
3678 
5877 

7299 
9500 
/70/ 
3903 
6/04 

75/4 
97/9 
(923 
4/27 
633  / 

7730 
9937 
2/44 
435  / 

6558 

7946 
#/55 
2,365 
4575 
6785 

8/6/ 
0374 
2587 
4799 
70/2 

8377 
0592 
2808 
5023 
7239 

8592 
0811 
3029 
5247 
7466 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

0286 
#043 
9800 
9556 
93/3 

0235 
999) 
9747 
9503 
9259 

0/83 
9938 
9694 
9449 
9204 

0/3/ 
9886 
964  / 
9395 
9/50 

0079 
9833 
9587 
9341 
9096 

#027 
978  / 
9534 
9288 
9041 

9975 
9728 
948  / 
9234 
8986 

9923 
9675 
9427 
9/80 
8932 

9871 
9623 
9374 
9/25 
8877 

78-98/9 
79-9570 
80  '9320 
8/-907I 
82-8822 

(776/6 
/  7  -9808 
/8'200/ 
/S'4/94 
/S'6387 

7846 
#04/ 
2237 
4432 
6628 

8075 
0274 
2472 
467/ 
6869 

8305 
0507 
2708 
4909 
7111 

8535 
0739 
2943 
5/48 
7352 

8765 
0972 
3/79 
5386 
7593 

8995 
(205 
34/4 
5624 
7834 

9224 
(437 
3650 
5862 
8075 

9454 
(670 
3885 
6/0/ 
83/6 

9684 
/902 
4/2/ 
6339 
8557 

8/ 
82 
83 
8/. 
85 

86 
87 
88 
89 
90 

9070 
8826 
8583 
8339 
8096 

90/5 
8771 
8527 
8283 
8039 

8960 
87/5 
8470 
8226 
798  / 

8905 
8659 
8414 
8/69 
7924 

8850 
8604 
8358 
8//2 

7866 

8794 
8548 
830  / 
8055 
7808 

8739 
8492 
8245 
7998 
7750 

8684 
8436 
8/88 
7940 
7692 

8628 
8380 
8/3/ 

7883 
7634 

83'8573 
84-8324 
85-8075 
86'7826 
87-7576 

/  8  -8580 
/9'0772 
(9-2965 
/9'5/58 
/9735/ 

8824 
/0/9 
32/5 
54// 
7606 

9068 
(266 
3465 
5663 
7862 

9312 
1513 
3714 
5916 
8117 

9556 
/760 
3964 
6/68 
8372 

9800 
2007 
42/4 
642  / 
8628 

#044 
2254 
4463 
6673 
8883 

0288 
2500 
47/3 
6926 
9/38 

0532 
2747 
4963 
7/78 
9394 

0776 
2994 
52/2 
743) 
9649 

86 
87 
88 
89 

90 

91 
92 
93 

94 
95 

7853 
7609 
7366 
7/23 
6879 

7795 
755  / 
7307 
7063 
68/9 

7736 
7492 
7247 
7002 
6758 

7678 
7433 
7/88 
6942 
6697 

7620 
7374 
7/28 
6882 
6636 

756  / 
73/5 
7068 
6822 
6575 

7503 
7256 
7009 
676/ 
65/4 

7445 
7/97 
6949 
670/ 
6453 

7386 
7/37 
6889 
6640 
6392 

88-7327 
89-7078 
90-6829 
9  /  '6580 
92-6331 

/  9  '9544 
20-/736 
20-3929 
20-6/22 
20-83/5 

9802 
(997 
4/93 
6389 
8584 

#060 
2259 
4457 
6655 
8854 

0318 
2520 
4721 
6922 
9124 

0576 
278/ 
4985 
7/89 
9393 

0835 
3042 
5249 
7456 
9663 

/093 
3303 
55/2 
7722 
9932 

/35/ 
3564 
5776 
7989 
#202 

/609 
3825 
6040 
8256 
047/ 

(867 
4086 
6304 
8522 
0740 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

11 

6636 
6392 
6/49 
5906 
5662 

6575 
633  / 
6087 
5843 
5599 

65/3 
6268 
6024 
5779 
5535 

6452 
6206 
596  / 
57/6 
547  / 

6390 
6/44 
5898 
5652 
5407 

6329 

6082 
5835 
5589 
5342 

6267 
6020 
5773 
5525 
5278 

6205 
5957 
57/0 
5462 
52/4 

6/43 

5895 
5646 
5398 
5/49 

93-6082 

94-5832 
95-5583 
96-5334 
97-5085 

2C0507 
2C2700 
2  /  '4893 
21  7086 
2  /  '9279 

0780 
2976 
5/7/ 
7367 
9562 

(052 
325  / 
5449 
7648 
9846 

1325 
3526 
5727 
7929 
#/30 

(597 
3SO/ 
6005 
82/0 
04/4 

(870 
4076 
6283 
8490 

0697 

2/42 
4352 
656  / 
S77/ 
098/ 

24/4 
4627 
6840 
9052 
/265 

2687 
4902 
7//S 
9333 
(549 

2959 
5/77 
7395 
96/4 
/832 

96 
97 
98 
99 
100 

20' 

19' 

18' 

17' 

IB'  |  15' 

14'   13'  |  12' 

11' 

20' 

19' 

18' 

17' 

16' 

15'  |  14'  |  13'  j  12' 

11' 

°            SINE. 

COSINE.           77° 

n 


TRAVERSE  TABLES. 


12°           COSINE. 

SINE.            12° 

50'   51'   52' 

51!'   54' 

55'   66'   57'  |  58'    59' 

50' 

51'  !  52'  |  53' 

54'   55'   56' 

57' 

58' 

Off 

/ 

2 
3 
4 
5 

/ 

2 

7 

4 
5 

750 
500 
25; 
00  / 
875  / 

9750 
9499 
9249 
8998 
8748 

9749 
9498 
9247 
8996 
8745 

9748 
9497 
9245 
8993 
874  / 

9748 
9495 
9243 
8990 
8738 

9747 
9494 
924  / 
8988 
8735 

9746 
9493 
9239 
8985 
8732 

9746  9745 
949)  9490 
9237  9235 
S9S3  8980 
8725 

•9744 

;  '9489 
2  '9233 
3-8977 
4-8722 

"222  / 
'4442 
•6663 
•8885 
P//06 

2224 
4448 
6672) 
8896 
1130 

2227 
4454 
6680 
8907 
(134 

2230 
4459 
6689 
S9/9 
//48 

2233  ; 
4465 
6698 
8930 
//63 

2235 
447) 
6706 
894  / 
//77 

2238 
4476 
67/5 
8953 
1191 

224  / 
4482 
6723 
8964 
(205 

2244 
4488 
6732 
8975 
/2/9 

2247 
4493 
6740 
8987 
/233 

6 

7 

a 

9 

10 

501 
25  / 
002 
752 
502 

8497 
8247 
7996 
7746 
7496 

8493 
8242 
799  / 
7740 
7489 

MM 

8238 
7986 
7734 
7483 

sat 

8233 
798  / 
7729 

7476 

8482 
8229 
7976 
7723 

7470 

8478 
8224 
7970 
77/7 
7463 

8220 
7965 
7711 

7457 

8470 
82/5 
7960 
7705 
7450 

5'8466 
6'82/0 
7-7955 
87699 

9-7444 

C3327  1 
/'554S 
C7769 
/'9990 
2-22/2 

3344 
5568 
7792 
tOli 

2240 

336  /  i 
5588 
78/5 
004  / 

2268 

3378 

5608 
7837 
0067 
2297 

3395 
5628 
7860 
0093 
2325 

34/2 
5647 
7883 
01/8 
2353 

3429 
5667 
7905 
0/44 

2382 

3446 
5687 
7928 
0/69 
24/0 

3463 
5707 
795  / 
0/95 
2438 

34fiO 
5727 
7973 
0220 
2467 

6 

7 
8 
9 

(0 

II 

12 
13 
14 
IS 

252 
002 
753 
503 
253 

7245 
6995 
6744 
6494 
6243 

7238 
6987 
6736 
6485 
6234 

723/ 
6979 
6727 
6476 
6224 

7224 
697  ( 
67/9 
6467 
62(4 

72/7 
6964 
67// 
6457 
6204 

7209 
6956 
6702 
6448 
6/95 

7202 
6948 
6694 
6439 
6/85 

7/95 
6940 
6685 
6430 
6/75 

(07/88 
/  T6932 
(2-6677 
/3'642/ 
(4'6/65 

2-4433 
2'6654 
2-8875 
3-/096 
3-33/7 

4464 
6688 
8912 
((36 
3360 

4495 
6722 
8949 
//76 
3402 

4526 
6756 
8986 
/2/5 

3445 

4558 
6790 
9023 
/255 
3488 

4589 
6824 
9059 
(295 
3530 

4620 
6858 
9096 
/334 
3573 

4651 
6892 
9/33 
(374 
36/5 

4682 
6926 
9/70 
(414 
3658 

47/3 
6960 
9207 
(453 
3700 

// 
12 
13 
14 
15 

16 
17 
18 
19 
20 

003 
5753 
504 
254 

004 

5993 
5742 
5492 
5242 
499/ 

59  S3 
573  / 
5480 
5229 
4978 

5972 
5726 
5469 
52/7 
4965 

5962 
5709 
5457 
5205 
4952 

595  / 
5698 
5445 
5/92 
4939 

594  / 
5687 
5434 
5/80 
4926 

593; 

5676 
5422 
5/68 
49/3 

5920 
5665 
54/0 
5/55 

4900 

IS'5910 
(6-5654 
(7-5398 
/S'5/43 

(9-4887 

3-5539 
3'7760 
3'998/ 
4-2202 
4'4423 

5584 

7808 
#032 
2256 

4480 

5629 

7856 
0083 
23/0 
4537 

5675 

7904 
0/34 
2364 

4593 

5720 
7953 
0185 
24/8 
4650 

5765  1 
800  / 
0236 
247  / 
4707 

581  / 

8049 
0287 
2525 
4763 

5856 
8097 
0338 
2579 
4820 

590/ 
8/45 
0389 
2633 

4877 

5947 
8/93 
0440 
2687 
4934 

16 
17 
IB 
19 
20 

21 
22 
23 
24 
25 

754 
504 
255 
005 
755 

4741 
4490 
4240 
3989 
3739 

4727 
4476 
4225 
3974 
3723 

47/3 
4462 
4210 
3958 
3707 

4700 
4447 
4/95 
3943 
3690 

4686 
4433  ! 
4/80 
3927 

3674 

4673 
44/9 
4/65 
39/( 
3658 

4659 
4405 
4/50 
3896 

3642 

4645 
4390 
4/35 
3880 
3625 

20'463( 
21  "4376 
22-4/20 
23-3865 
24-3609 

4'6644 
4-8865 
5-/087 
5-3308 
5  '5529 

6704 
8928 
//52 
3376 
5600 

6763 
8990 
(2(7 
3444 
567( 

6823 
9053 
/282 
35/2 

5742 

6883 
9115 
(348 
3580 
58(3 

6942 
9/77 
(4/3 
3648 
5883 

7002 
9240 
(478 
37/6 
5954 

7061 
9302 
(543 
3784 
6025 

7/2/ 
9365 
(60S 
3852 
6096 

7180 
9427 
(674 
3920 
6/67 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

505 
255 
006 
2756 

506 

3488 
3238 
2988 
2737 

2487 

3472 
322  / 
2969 
27/8 
2467 

3455 
3203 
295  / 

2700 
2448 

3438 
3/86 
2933 
3Mi 

24  2  S 

342  / 
3/68 
29/5 
2662 

2409 

3404 
3/50 
2897 
2643 
2389 

3387 
3/33 
2878 
2624 
2370 

3370 
31/5 
2860 
2605 
2350 

25-3353 
26-3098 
27-2842 
28'2586 
29  '233/ 

57750 
5-9971 
6'2/92 
6'44/4 
6  '6635 

7824 
#048 
2272 
4496 
6720 

7898 
0/24 
25  5  / 
4578 
6FC-5 

757  / 
020  / 
2431 
4660 
6890 

8045 
0278 
25/0 

4743 
6975 

S//9 
0354 

2589 
4825 
7060 

8/92 
0431 
2669 
4907 
7(45 

8266 

0507 
2748 
4989 
7230 

8340 
0584 
2828 
507/ 
73/5 

S-/4 
0660 
2907 
5/54 
7400 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

256 
006 
757 
507 
257 

2236 
(986 
/735 
/485 
/234 

22/6 
(965 
17/4 
(463 
(2/2 

2/96 
/944 
(693 
/44/ 
//89 

2/76 
(924 
/67( 
(4/9 
f/66 

2/56 
/903 
(650 
/397 
//44 

2/36 
/882 
(628 
(375 
1121 

2//5 
1861 
(607 
/352 
(098 

2095 
/840 
(585 
/330 

/075 

30-2075 
31-1819 
32-1566 
33-1308 
34-1052 

6'8856 
7V077 
7'3298 
7-55/9 
7'774/ 

8944 
1168 
3392 
5616 
7840 

P0.« 
(259 
3485 
57/2 
7939 

9/20 
(349 
3579 
5809 
8038 

9208 
1440 
3673 
5905 
8/38 

9295 
/53/ 
3766 
600  / 
8237 

9383 
(622 
3860 
6098 
8336 

947  / 
(7/2 
3953 
6(94 
8435 

9559 
(803 
4047 
629  / 
8534 

9647 
(894 
4(40 
6387 
8634 

31 
32 
33 

34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 
40 

007 
0758 
0508 
0258 
#008 

0984 
0734 
0483 
0233 

9982 

096  ( 
07/0 
0459 
0207 
9956 

0937 
0686 
0434 
0/82 
9930 

09/4 
0662 
0409 
0/57 

9904 

089  / 
0638 
0385 
0/32 
9878 

0867 
06/4 
0360 
0/06 
9852 

0844 
0589 
0335 

oos; 

9826 

0820 
0565 
03/0 
0055 

9800 

35-0797 
36-054/ 
37-0285 
38-0030 
38-9774 

7-9962 
S'2/83 
S'4404 
8  '6625 
8-8846 

4064 
2288 
45/2 
6736 
8960 

0/66 
2393 
4620 
6846 
9073 

0268 

2498 
4727 
6957 
9/87 

0370 
2603 
4835 
7068 
9300 

0472 
2707 
4943 
7/78 
94/3 

0574 
28/2 
505  / 
7289 
9527 

0676 
29(7 
5(58 
7399 
9640 

0778 
3022 
5266 
75/0 
9754 

0880 
3(27 
5374 
7620 
9867 

4/ 
42 
43 
44 
45 

9758 
9509 
9259 
9009 
8759 

9732 
9481 
923  / 
8980 
8730 

9705 
9454 
9203 
8952 
870  / 

9679 
9427 
9/75 
8923 
8672 

9652 
9400 
9/47 
8895 
8643 

9625 
9372 
9//9 
8866 
86/3 

9599 
9345 
909  / 
8838 
8584 

9572 
93/8 
9063 
8809 
8555 

9545 
9290 
9035 
8780 
8525 

39-95/9 
40-9263 
41-9007 
42-8752 
43-8496 

9'/067 
9-3289 
9-55/0 
9'773/ 
9-9952 

//84 
3408 
5632 
7856 
#080 

(300 
3527 
5754 
7981 
0207 

(4/6 
3646 
5876 
8/05 
0335 

/533 
3765 
5998 
8230 
0463 

/649 
3884 
6//9 
8355 
0590 

/765 
4003 
624  / 
8480 
07/8 

/88/ 
4/22 
6363 
8604 
0845 

/998 
4241 
6485 
8729 
0973 

2//4 
4360 
6607 
8854 
1100 

4f 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 

47 
48 
49 
50 

8509 
8260 
80/0 
7760 
75/0 

8480 
8229 
7979 
7728 
7478 

8450 
8/99 
7948 
7697 
7445 

8420 
8/68 
79/7 
7665 
74/3 

8390 
8138 
7885 

7633 
738  / 

8360 
8/07 
7854 
7601 

7348 

8330 
8077 
7823 
7569 
73/6 

8300 
8046 
7792 
7537 
7283 

8270 
80/5 
7760 
7505 
7250 

44-8240 
45-7985 
46  '7729 
47-7473 
48-72/8 

/  D'2/73 

/  0'4394 
/fl'66/6 
(0-8837 
//•/058 

2304 
4528 
6752 
8976 
(200 

2434 
466  / 
6888 
9//5 
(342 

2565 

4794 
7024 
9254 
/483 

2695 
4928 
7/60 
9393 
/625 

2826 
506  / 
7296 
9532 
(767 

2956 
5/94 
7432 
9670 
(909 

3086 

5327 
7568 
9809 
2050 

32/7 
5461 
7704 
9948 
2/92 

3347 

5594 
7840 
#087 
2334 

51 
52 
53 
54 
55 

7260 
7011 
6761 
6511 
6261 

7227 
6977 
6726 
6476 
6226 

7/94 
6943 
6692 
644  / 
6190 

7/6/ 
69/0 
6658 
6406 
6/54 

7/28 
6876 
6623 
637/ 
6//9 

7095 
6842 
6589 
6336 
6083 

7062 
6808 
6554 
630  / 
6047 

7029 
6774 
6520 
6266 
60// 

6995 
6740 
6485 
6230 
5975 

49-6962 
50-6706 
51-6451 
52-6/95 
53-5940 

/  /  '3279 
/  /  '5500 
/C772/ 
(C9943 
/  2-2/64 

3424 
5648 
7872 
MM 

2320 

3568 
5795 
8022 
0249 
2476 

37/3 
5943 
8/72 
0402 
2632 

3858 
6090 
8323 
0555 
2788 

4002 
6238 
8473 
0708 
2944 

4147 
6385 
8623 
0861 
3099 

429/ 
6532 
8773 
/0/4 
3255 

4436 
6680 
8924 
//67 
34  If 

4580 
6827 
9074 
(32/ 
3567 

51 
52 
53 
54 
55 

56 
57 

58 
59 
60 

6011 

5762 
55/2 
5262 
50/2 

5975 
5725 

5474 
5224 
4973 

5939 
5688 
5437 
5/86 
4935 

5903 
565/ 
5399 
5/47 
4896 

5866 
56/4 
536  / 
5/09 

4857 

5830 

5577 
5324 
507/ 
48/8 

5793 
5540 
5286 
5032 
4779 

5757 
5503 
5248 

4994 
4740 

5720 
5465 
52/0 
4955 
4700 

54-5684 
55-5428 
56-5/73 
57-49/7 
58-4661 

12-4385 
/2'6606 
/  2'  8827 
(3-/048 
(3-3269 

4544 
6768 
8992 
(2/6 

3440 

4702 
6929 
9/56 
/3S3 
36/0 

486  f 

7091 
932  / 
/550 

3780 

5020 
7253 
9485 
/7/8 
3950 

5/79 

7414 
9650 
/885 
4/20 

5338 

7576 
98/4 
2052 
4290 

5496 
7737 
9978 
22/9 
4460 

5655 

7899 
#/43 
2387 
463  ( 

5814 
806  / 
0307 
2554 

4801 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

4762 
45/3 
4263 
40/3 
3763 

4723 
4472 
4222 
3972 
372  / 

4683 
4432 
4/8/ 
3930 
3679 

4644 
4392 
4/40 
3889 
3637 

4604 
4352 
4/00 
3847 
3595 

4565 
43/2 
4059 
3806 
3553 

4525 
427/ 
4018 
3764 
35/0 

4485 
423  / 
3977 
3722 
3468 

4445 
4190 
3936 
3681 
3426 

59-4406 
60-4/50 
6C3894 
62-3639 
63  '3383 

(3-5491 
(3-77/2 
/3'9933 
(4-2/54 
1  4'  4375 

5664 
7888 
HI2 

2336 
4560 

5837 
8063 
0290 
25/7 
4744 

60/0 
8239 
0469 
2699 
4928 

6/83 
84/5 
0648 
2880 
5113 

6356 
859  ( 
0826 
3062 
5297 

6528 
8767 
(005 
3243 
548  f 

670/ 
8942 
//83* 
3424 
5665 

6874 
9/18 
(362 
3606 
5850 

7047 
9294 
(54( 
3787 
6034 

61 
62 
63 
64 
65 

35/3 
3264 
30/4 
2764 
25/4 

347) 
3220 
2970 
27/9 
2469 

3428 
3/77 
2926 
2675 
2424 

3385 
3/33 
2882 
2630 
2378 

3342 
3090 
2838 
2585 
2333 

3299 
3046 
2793 
2540 
2287 

3257 
3003 
2749 
2495 
2242 

32/4 
2959 
2705 
245  / 
2/96 

3/7/ 
29/6 
266  / 
2406 
2151 

64-3/27 
65-2872 
66-26/6 
67-2360 
68-2/05 

(4'6596 

(4-88(8 
(5-1039 
(5-3260 
/5'548/ 

6784 
9008 
(232 
3456 
5680 

697  / 
9/98 
(424 
3651 
5878 

7/58 

9388 
/6/7 
3847 
6077 

7345 
9578 
/8/0 
4043 
6275 

7532 

9768 
2003 
4238 
6474 

77/9 
9958 
2)96 

4434 
6672 

7906 

#/47 
2388 
4629 
6870 

8094 
0337 
258  / 
4825 
7069 

828  f 
0527 
2774 
502  / 

7267 

66 
67 

68 
69 
70 

71 
72 
73 
.74 
75 

2264 
20/5 
(765 
(5/5 
(265 

22/8 
1968 
17/8 
(467 
/2/7 

2/73 
(921 
/670 
(4/9 

1  168 

2/27 
(875 
(623 
/37/ 
1120 

2080 
(828 
(576 
(323 
/07( 

2034 
(78/ 
(528 
(275 
(022 

1988 
(734 
/4S/ 
(227 
0973 

(942 
(688 
(433 
1179 
0925 

1896 
(641 
(386 
1131 
0876 

69'  (849 
70-1594 
71-1338 
72-1082 
73'0827 

/5-7702 
(S'9923 
/6'2(45 
(6'4366 

/6'6587 

7904 
#/28 
2352 
4576 
6800 

8/05 
0332 
2559 

4785 
70/2 

8306 
0536 
2766 
4995 

7225 

8508 
0740 
2973 
5205 
7438 

8709 
0944 
3/80 
54/5 
7650 

89/0 
/(48 
3387 
5625 

7863 

91  II 
1353 
3594 
5835 
8076 

93/3 
(557 
3800 
6044 

8288 

95/4 
/76/ 
4007 
6254 
8501 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
73 
79 
80 

tO(5 
0766 
05/6 
0266 
#0/6 

0966 
07/6 
0465 
02/5 
9964 

09/7 
0666 
04/5 
0/64 
99/3 

0868 
06/6 
0364 
0//3 
986/ 

08/9 
0566 
03/4 
006/ 
9809 

0769 
05/6 
0263 
#0/0 
9757 

0720 
0466 
02/2 
9959 
9705 

0670 
04/6 
0/6/ 
9907 
9653 

062  ( 
0366 
0111 
9856 
960/ 

74-0571 
75-03/5 
76-0060 
76'9S04 
77-9548 

(6-8808 
(7'(029 
(7'3250 
(7'547/ 
/7V693 

9024 
/248 
3472 
5696 
7920 

9239 
/466 
3693 
5920 
8/46 

9455 
(684 
39(4 
6144 
8373 

9670 
(903 
4/35 
6368 
8600 

9886 
2/2/ 
4356 
6592 
8827 

#/0/ 
2339 
4577 
68/6 
9054 

03/7 
2558 
4799 
7040 
928  / 

0532 
2776 
5020 
7264 
9507 

0747 
2994 
524) 
7487 
9734 

II 

82 
83 

84 
85 

9766 
95/7 
9267 
90/7 
8767 

97/4 
9464 
92/3 
8963 
8712 

9662 
941  / 
9/59 
8908 
8657 

9609 
9357 
9/06 
8854 
8602 

9557 
9304 
9052 
8799 
8547 

9504 
9251 
8998 
8745 
8492 

9451 
9/98 
8944 
8690 
8436 

9398 
9/44 
8890 
8635 
838  / 

9346 
909/ 
8836 
858  / 
8326 

78-9293 
79-9037 
80-8781 
SI  '8526 
82-8270 

(7-99/4 
/8'2/35 
/  8-4356 
/8'6577 
/  8'  8798 

#/44 
,2368 
4592 
68/5 
9039 

0373 
2600 
4827 
7054 
928  / 

0603 
2833 
5062 
7292 
9522 

0833 
3065 
5298 
7530 
9763 

(062 
3298 
5533 
7768 
#004 

/292 
3530 
5768 
8006 
0245 

/522 
3763 
6004 
8245 
0486 

/75/ 
3995 
6239 
8483 
072? 

/98( 
4227 
6474 
S72/ 
0967 

8/ 
82 
83 
8.. 
85 

86 
87 
88 
89 

<,, 

85/7 
8268 
8018 
7768 
75/8 

8462 
82// 
796/ 
77/0 

7460 

8406 
8/55 
7904 
7653 

7402 

8350 

8099 
7847 
7595 
7343 

8295 
8042 
7790 
7537 
7285 

8239 
7986 
7733 
7480 
7227 

8183 
7929 
7675 
7422 
7/68 

8/27 

7872 
76/8 
7364 
7/09 

807  / 

78/6 
7561 
7306 
7051 

83-80/5 

S4'7759 
85-7503 
86'7248 
87-6992 

/9-/020 
/9'324/ 
/  9'  5462 
(9-7683 
/9'9904 

(263 
3487 
57// 
7935 
#/59 

/507 
3734 
596/ 
8/88 
04/5 

/75/ 
398  / 
621  / 

8440 
0670 

(995 

4228 
6460 
8693 
0925 

2239 

4474 
67/0 
8945 
1180 

2483 
472  / 
6959 
9/97 
(435 

2727 
4968 
7209 
9450 
/69( 

2970 
52/4 
7458 
9702 
/946 

32/4 
546/ 
7707 
9954 
2201 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

77 

7268 
70/9 
6769 
65/9 
6269 

72/0 
6959 
6709 
6458 
6208 

7/5) 
6900 
6649 
6397 
6/46 

7092 
6840 
6588 
6337 
6085 

7033 
6780 
6528 
6276 
6023 

6974 
672/ 
6467 
62/4 
596  / 

6914 
666/ 
6407 
6153 

5900 

6855 
6601 
6346 
6092 
5838 

6796 
654  / 
6286 
6031 

5776 

88'6736 
89  '648  / 
90-6225 
9T5969 
92-57/4 

20-2/25 
20-4347 
20  6568 
20-8789 
2C/0/0 

2383 
4607 
6831 
9055 
1279 

2642 
4868 
7095 
9322 
(549 

2900 
5/29 
7359 
9589 

(8/8 

3/58 
5390 
7623 
9855 

2088 

34/6 
565  / 
7886 
#/22 
2357 

3674 
59/2 
8/50 
0388 
2626 

3932 
6/73 
84(4 
0655 
2896 

4/90 
6433 
8677 
092  / 
3165 

4448 
6694 
894  / 
//88 

3434 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

77° 

60/9 

5770 
5520 
5270 
5020 

5957 
5707 
5456 
5206 
4956 

5895 
5644 
5393 
5/42 

4891 

5833 
558  / 
5330 
5078 

4826 

5771 
55/8 
5266 
50/4 
4761 

5708 
5455 
5202 
4949 
4696 

5646 
5392 
5/38 
4885 
463  / 

5583 
5329 
5075 
4820 
4566 

552( 
5266 
50// 
4756 
450  / 

93-5458 
94-5202 
95'4947 
96'469I 
97  '4436 

2/"323/ 
21  '5452 
2/7673 
21  '9895 
22-2116 

3503 
5727 
7951 
#(75 
2399 

3776 
6003 
8229 
0456 

2683 

4048 
6278 
8507 
0737 
2967 

4320 
6553 
8785 
(018 
3250 

4592 
6828 
9063 
/298 
3534 

4865 
7/03 
934  / 
(579 

38/7 

5/37 
7378 
96/9 
/860 
4/0/ 

5409 
7653 
9897 
2/40 
4384 

5681 
7928 
#/74 
242  / 
4668 

Hi' 

<)' 

8' 

T    <>' 

5'  |  4 

3 

a'   r 

10' 

9' 

8' 

i 

<;' 

5' 

4' 

a' 

^ 

r 

O 

SINE. 

COSINE. 

TRAVERSE  TABLES. 


13 
/ 

2 
3 
4 
S 

COSINE, 

SINE.             13° 

o' 

1'  |  2' 

y  i  4'  |  o' 

6' 

i 

8'  i  y 

0' 

i' 

2' 

3'  |  4'  |  5'  |  (i'  |  7'  |  8'  |  9' 

; 

2 
3 

4 
5 
6 
7 
8 
9 
10 

9744 
9487 
9231 
8975 
87/9 

9743 
9486 
9229 
8972 
87/5 

9742 
9485 
9227 
8970 
87/2 

9742 
9483 
9225 
8967 
8709 

974/ 
9482 
9223 
8964 
8705 

9740 
948  / 
922  / 
8962 
8702 

9740 
9480 
92/9 
8959 
8699 

9739 
9478 
92/7 
8956 
8696 

9738 
9477 
92/5 
8954 
8692 
843  / 
8/69 
7908 
7646 
7384 

•9738 
1  '9476 
2'92/3 
3'895/ 

4'86S9 

•2250 
•4499 
'6749 
'8998 
/'/248 

2252 
4505 
6757 
9009 
(262 

2255 
45/0 
6766 
9021 
1276 

2258 
45/6 
6774 
9032 
(290 

226/ 
4522 

6783 
9043 
/304 

2264 
4527 
679; 
9055 
(318 

2267 
4533 
6800 
9066 
(333 

2269 
4539 
6808 
9077 
(347 

2272 
4544 
68(7 
9089 
(36/ 

2275 
4550 
6825 
9/00 
(375 

6 
7 
8 
9 

10 

8462 
8206 
7950 
7693 
7437 

8458 

820  / 
7944 
7687 
7430 

8454 
8/97 
7939 
7682 
7424 

8450 
8/92 
7934 
7676 
74/7 

8446 
8/88 
7929 
7670 
74/1 

8443 
8/83 
7923 
7664 
7404 

8439 
8/78 
79/8 
7658 
7398 

8435 
8/74 
79/3 
7652 
739  / 

5  '8427 
6'8/64 
77902 
S'7640 
9V378 

C3497 
/  '5747 
T7996 
2-0246 
2-2495 

35/4 
5766 
80/9 
027  ( 
2523 

3531 

5786 
8041 
0297 
2552 

3548 
5806 
8064 
0322 
2580 

3565 
5826 
8087 
0348 
2608 

3582 

5846 

s;o9 

0373 
2637 

3599 
5866 
8/32 
0399 
2665 

36/6 
5885 
8/55 

0424 
2693 

3633 
5905 
8/77 
0450 
2722 

3650 
5925 
8200 
0475 
2750 

II 
12 
13 
14 
15 
16 
17 
18 
19 
20 

7/8( 
6924 
6668 
64/2 
6/56 

7/74 
69/7 
6660 
6403 
6/46 

7/66 
6909 
665/ 
6393 
6/36 

7/59 
6901 
6643 
6384 
6/26 

7/52 
6893 
6634 
6375 

6H6 

7/45 
6885 
6625 
6366 
6/06 

7/37 
6877 
66/7 
6357 
6096 

7/30 
6869 
6608 
6347 
6087 

7/23 
686/ 
6600 
6338 
6077 

10-7116 
IT6853 
I2'659I 
/3'6329 

/4'6067 

2-4745 
2'6994 
2'9244 
3'/493 

3-3743 

4776 
7028 
9280 
(533 
3785 

4807 
7062 
93/7 
;573 
3828 

4838 
7096 
9354 
/6/2 
3870 

4869 
7/30 
9391 
/652 
39/3 

4900 
7;64 
9428 
(692 
3955 

4932 
7/98 
9465 
/73/ 
3998 

4963 
7232 
950  ; 
(77( 
4040 

4994 
7266 
9538 
1811 
4083 

5025 
7300 
9575 
(850 
4/25 

II 
12 
13 
14 
15 
16 
17 
18 
19 
20 

5899 
5643 
5387 
5/30 
4874 

5889 
5632 
5375 
5//8 
4S6/ 

5878 
562/ 
5363 
5/05 
4848 

5868 
5609 
5351 
5093 
4835 

5857 
5598 
5339 
5080 
4822 

5847 
5587 
5328 
5068 
4808 

5836 
5576 
53/6 
5055 
4795 

5826 
5565 
5304 
5043 
4782 

58/5 
5553 
5292 
5030 
4769 

/5'5804 
16-5542 
17-5280 
18-5018 
19-4756 

3-5992 
3-8242 
4'049/ 
4'274/ 
4-4990 

6038 
8290 
0542 
2795 
5047 

6083 
8338 
0593 
2848 
5)04 

6/28 
8386 
0644 
2902 
5/60 

6/74 
8434 
0695 
2956 
52/7 

62/9 

8483 
0746 
30/0 
5274 

6264 
853  / 
0797 
3064 
5330 

63;o 

8579 
0848 
3(18 
5387 

6355 
8627 
0899 
3(7( 

5444 

6400 
8675 
0950 
3225 
5500 

21 
22 
23 

24 
25 

46/8 
436/ 
4/05 
3849 
3593 

4604 
4347 
4090 
3833 
3576 

4590 
4333 
4075 
38/7 
3560 

4576 
43/8 
4060 
3802 
3543 

4563 
4304 
4045 
3786 
3527 

4549 
4289 
4030 
3770 
35/0 

4535 
4275 
40/4 
3754 
3494 

452  / 
4260 
3999 
3738 
3478 

4507 
4246 
3984 
3723 
346  / 

20  '4493 
21-4231 
22-3969 
23-3707 
24-3444 

4'7240 
4-9489 
5'  (739 
5'3988 
S'6238 

7299 
9552 
/804 
4056 
6309 

7359 
96/4 
(869 
4/24 
6379 

74/8 
9676 
(934 
4/92 
6450 

7478 
9739 
/999 
4260 
6521 

7537 
980/ 
2065 
4328 
6592 

7597 
9863 
2/30 
4396 
6663 

7656 
9926 
2/95 
4464 
6734 

77/6 
9988 
2260 
4532 
6804 

7775 
#050 
2325 
4600 
6875 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

3336 
3080 
2824 
2567 
23  // 

33/9  :  3302 
3062  3045 
2805  2787 
2548  2529 
229  /  2272 

3285 
3027 
2769 
25/0 
2252 

3268 
3009 
2750 
249  / 
2232 

325  / 
299  / 
2732 
2472 
22/3 

3234 
2974 
27/3 
2453 
2/93 

32/7 
2956 
2695 
2434 
2/73 

3/99 
2938 
2676 
24/5 
2/53 

25-3/82 

26-2920 
27-2658 
28-2396 
29-2/33 

5-8487 
6-0737 
6'2986 
6  '5236 
6-7485 

856  / 

08/3 
3066 
53/8 
7570 

8635 

0890 
3/45 
5400 
7655 

8708 
0966 
3224 
5482 
7740 

8782 
/043 
3304 
5565 
7825 

8856 
1/19 
3383 
5647 
7910 

8929 
1(96 
3462 
5729 
7995 

9003 
/272 
3542 
58// 

8080 

9077 
/349 
362/ 
5893 
8/65 

9/50 
(425 
3700 
5975 
8250 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

2055 
/798 
/542 
/286 
(030 

2034 
1777 
1521 
1264 
1007 

20/4 
(756 
(499 
/24( 
0984 

/994 
(735 
/477 
/2/9 
096  / 

(973 
(7/4 
/456 
1/97 
0938 

/953 
/693 
(434 
M74 
09/5 

(933 
/672 
/4/2 
//52 
0892 

/9/2 
/65/ 
/390 
//29 
0869 

(892 
/630 
/368 
1107 
0845 

30-1871 
31-1609 
32-1347 
33-1084 
34-0822 

S'9735 
7-/9S4 
7  '4234 
7'6483 
7'8733 
~S70982 
S'3232 
8-5481 
8-7731 
8-9980 

9823 
2075 
4327 
6580 
8832 

9911 
2/66 
442; 
6676 
893  / 

9998 
2256 
45)4 
6772 

9030 

#086 
2347 
4608 
6869 
9/30 

0174 
2438 
4701 
6965 
9229 

0262 
2528 
4795 
706  / 
9328 

0350 
26/9 
4888 
7/58 
9427 

0438 
27/0 
4982 
7254 
9526 

0525 
2800 
5075 
7350 
9625 

31 
32 
33 

34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 

40 

0773 
05/7 
026  / 
#004 
9748 

0750 
0493 
0236 
9979 
9722 

0726 
0468 
02/( 
9953 
9696 

0702 
0444 
0/86 
9928 
9669 

0679 
0420 
0/6/ 
9902 
9643 

0655 
0396 
0/36 
9876 
96/7 

063/ 
037  / 

01  1  1 
985  / 
9590 

0608 
0347 
0086 
9825 
9564 

0584 
0322 

ooe; 

9799 
9538 

35-0560 
36-0298 
37-0036 
37-9773 
38'95li 

/084 
3337 
5589 
784  / 
#094 

1186 

3442 
5697 
7952 
0207 

(288 
3546 
5804 
8063 
032/ 

(390 
365) 
59/2 
8/73 
0434 

(492 
3756 
6020 
8284 
0547 

(594 
386; 
6(27 
8394 
066/ 

(696 
3966 
6235 
8504 
0774 

(798 
407/ 
6343 
86/5 
0887 

(900 
4;  75 
6450 
8725 
(000 

41 
42 
43 
44 
45 

9492 
9235 
8979 
8723 
8467 

9465 
9208 
895  / 
8694 
8437 

9438 
9/80 
8923 
8665 
8408 

94  // 
9/53 
8895 
8636 
8378 

9384 
9/25 
8866 
8607 
8348 

9357 
9098 
8838 
8578 
83/9 

9330 
9070 
88/0 
8549 
8289 

9303 
9042 
878  / 
8520 
8260 

9276 
90/4 
8753 
849  / 
8230 

39-9249 
40-8987 
4  /  '8724 
42-8462 
43-8200 

9'2230 
9-4479 
9  '6729 
9'8978 
/0-/228 

2346 
4598 
685  ( 
9/03 
/356 

2462 
47/8 
6973 
9228 
/4S3 

2579 
4837 
7095 
9353 
1611 

2695 
4956 
72/6 
9477 
(738 

28/1 
5075 
7338 
9602 
/866 

2927 
5/94 
7460 
9727 
(993 

3043 
53/3 
7582 
985/ 
2/2/ 

3/59 
5432 
7704 
9976 
2248 

3275 
555  ( 
7826 
#/0/ 
2376 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

82/0 
7954 
7698 
744  / 
7/85 

8/80 
7923 
7666 
7409 
7/52 

8/50 
7892 
7635 
7377 
7/20 

8/20 
7861 
7603 
7345 
7087 

8090 
783  / 
7572 
73/3 
7054 

8059 
7800 
7540 
728  / 
702  / 

8029 
7769 
7508 
7248 
6988 

7999 
7738 
7477 
72/6 
6955 

7968 
7707 
7445 
7/84 
6922 

44-7938 
45-7676 
46-74/3 
47-7151 
48-6889 

(0-3478 
/  0-5727 
/07977 
/  /  -0226 
/  /  '2476 

3608 
5860 
S//3 
0365 
26/7 

3738 
5993 
8249 
0504 
2759 

3869 
6127 
8385 
0643 
2901 

3999 
6260 
852) 
078) 
3042 

4/29 
6393 
8657 
0920 
3/84 

4260 
6526 
8793 
/059 
3326 

4390 
6659 
8929 
//98 

3467 

4520 
6792 
9065 
(337 
3609 

4651 
6926 
920  ; 
/476 
375/ 

46 

47 
48 
49 
50 

51 
52 
S3 
54 
55 
56 
57 
58 
59 
60 

6929 
6672 
64/6 
6/60 
5904 

6895 
6638 
638/ 
6/24 
5868 

6862 
6604 
6347 
6089 
583  / 

6828 
6570 
63/2 
6054 
5795 

6795 
6536 
6277 
60/8 
5759 

676/ 
6502 
6242 
5983 
5723 

6728 
6468 
6207 
5947 
5687 

6694 
6433 
6/72 
59// 
565  / 

6660 
6399 
6/37 
5876 
56/4 

49-6627 
50-6364 
Sl'6102 
52-5840 
53-5578 

//'4725 
/  /  '6975 
/  /  '9224 
(2'/474 
/  2  '3  723 

4870 
7/22 
9374 
/627 
3879 

50/4 
7269 
9524 
/780 
4035 

5/59 
74/7 
9675 
(933 
4/9/ 

5303 
7564 
9825 
2086 
4347 

5448 
77/( 
9975 
2239 
4502 

5592 
7859 
#/25 
2392 
4658 

5737 
8006 
0275 
2545 
48/4 

588/ 
8/53 
0425 
2698 
4970 

6026 
830/ 
0576 
285  / 
5/26 

51 
52 
53 
54 
55 

5647 
539  / 
5/35 
4878 
4622 

56H 

5354 
5097 
4840 
4583 

5574 
53/6 
5059 
480) 
4543 

5537 
5279 
502/ 
4762 
4504 

5500 
524  / 
4982 
4724 
4465 

5463 
5204 
4944 
4685 
4425 

5427 
5/6S 
4906 
4646 
4386 

5390 
5/29 
4868 
4607 
4346 

5353 

509; 

4829 
4568 
4306 

54-53/6 
55-5053 
56-479; 
57-4529 
58-4267 

(2-5973 
12-8222 
(3-0472 
/3'272; 
(3'497( 

6/3; 
8384 
0636 
2888 
5/4/ 

6290  i  6449 
8545  8707 
0800  0965 
3056  ;  3223 
53  //  548  / 

6607 
8868 

;/29 

3390 
565/ 

6766 
9030 
/293 
3557 
582( 

6925 
9/9; 
(458 
3724 
599  / 

7083 
9353 
/622 

339; 
6;e; 

7242 
95/4 
/786 
4059 
633  / 

740  / 
9676 
/95/ 
4226 
650/ 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

4366 
4/09 
3853 
3597 
334  / 

4326 
4069 
38/2 
3555 
3298 

4286 
4028 
377/ 
35/3 
3255 

4246 
3988 
3729 
347  / 
32/3 

4206 
3947 
3688 
3429 
3/70 

4/66 
3906 
3646 
3387 
3/27 

4/25 
3865 
3605 
3345 
3084 

4085 
3824 
3563 
3302 
3042 

4045 
3783 
3522 
3260 
2999 

59-4004 
60-3742 
6C3480 
62'32/S 
63-2956 

(3'7220 
(3-9470 
J4-/7/9 
U'3969 
14'62/S 

7393 
9645 
(898 
4/50 
6402 

7566 
982  / 
2076 
4331 

6587 

7739 
9997 
2255 
45/3 
677/ 

79/2 
#(72 
2433 
4694 
6955 

8084 
0348 
26/2 
4876 
7/39 

8257 
0524 
2790 
5057 
7323 
~9590~ 
(856 
4/23 
6389 
8656 

8430 
0699 
2969 
5238 
7507 

8603 
0875 
3/47 
54(9 
7692 

8776 

(05; 

3326 
560  / 
7876 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

3084 
2828 
2572 
23/5 
2059 

304  / 
2784 
2527 
2270 
20/3 

2998 
2740 
2483 
2225 
/967 

2954 
2696 
2438 
2/80 
/92/ 

29// 
2652 
2393 
2/34 
/875 

2868 
2608 
2348 
2089 
(829 

2824 
2564 
2304 
2043 
/783 

278  / 
2520 
2259 
(998 
/737 

2737 
2475 
22/4 
/952 
(691 

64-2693 
65-2431 
66-2169 
67-1907 
68-1644 

(4-S468 
(5-07/7 
(5-2967 
(5-52/6 
(57466 

8655 
0907 
3/59 
54/2 

7664 

8842 
(097 
3352 
5607 
7863 

9029 
/287 
3545 
5803 
806  / 

92/6 
/477 
3738 
5998 
8259 

9403 
/667 
3930 
6/94 
8458 

9777 
2046 
43/6 
6585 
8854 

9964 
2236 
4508 
6780 
9053 

#/5/ 

2426 
470  / 
6976 
925  / 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

/803 
/546 
/290 
1034 

0778 

(756 
/499 
(242 
0985 
0728 

/7/0 
(452 
//94 
0937 
0679 

/663 
/405 
//47 
0888 
0630 

/6/6 
/35S 
/099 

0840 
058  / 

(570 
(3/0 
/05/ 
079  / 
053  / 

/523 
(263 
/002 
0742 
0482 

/476 
/2/5 

0954 
0693 
0433 

(429 

net 

0906 
0644 
0383 
0/21 
9860 
9598 
9337 
9075 

69-1382 
70-1120 
71-0858 
72-0596 
73-0333 

(5-97/5 
I6-/965 
(6'42;4 
1  6  '6464 
/6'87/3 

99/6 
2/69 
442  / 
6674 
8926 

#//8 
2373 
4628 
6883 
9/38 

03/9 
2577 
4835 
7093 
935( 

0520 
278  / 
5042 
7303 
9563 

072  / 
2985 
5249 
75/2 
9776 

0922 
3/89 
5455 
7722 
9988 

//24 
3393 
5662 
7932 
#20  / 

(325 
3597 
5869 
S/4/ 
04/3 

(526 
380  / 
6076 
835  / 
0626 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 
80 

0521 
0265 
#009 
9752 
9496 

047/ 
02/5 
9958 
970/ 
9444 

0422 
0/64 
9906 
9649 
939  / 

0372 
0//4 
9855 
9597 
9339 

0322 
0063 
9804 
9545 
9286 

0272 
#0/2 
9753 
9493 
9234 

0222 

9962 
970  / 
944/ 
9/8/ 

0/72 
99// 
9650 
9389 
9/28 

74-0071 
74-9809 
75-9547 
76-9284 
77-9022 

/7'0963 
/7'32/2 
/  7  '5462 
/777// 
/7'996/ 

(178 
343/ 
5683 
7935 

#/88 

(394 

3649 
5904 
8/59 
04/4 

/609 
3867 
6/25 
8383 

064  / 

/824 

4085 
6346 
8607 
0868 

2040 
4303 
6567 
883  / 
/094 

2255 

4522 
6788 
9055 
/32/ 

2470 
4740 
7009 
9278 
/54S 

2686 
4958 
7230 
9502 
(774 

290  / 
5/76 
745  / 
9726 
200  / 

8/ 
82 
83 
84 
85 

9240 
8983 
8727 
847/ 
82/5 

9/87 
8930 
8673 
84/6 
8/59 

9/34 
8876 
86/8 
836  / 
8/03 

9080 
8822 
8564 
8306 
8047 

9027 
8768 
8509 
8250 
7992 

8974 
87/4 
8455 
8/95 
7936 

892  / 
8660 
8400 
8/40 
7880 

8867 
8606 
8345 
8084 
7824 

88/4 
8552 
8290 
8029 
7767 

78-8760 
79'8498 
80-8236 
8/7973 
82-771  1 

/S'22/0 
/  8  "4460 
/  8-  6709 
/  8  '8959 
/9-;208 

2440 
4692 
6945 
9/97 
/449 

2669 
4925 
7/80 
9435 
1690 

2899 
5/57 
74/5 
9673 
/93/ 

3/29 
5389 
7650 
99// 
2/72 

3358 
5622 
7885 
#/49 
24/3 

3588 
5854 
8/2/ 
0387 
2654 

38/7 
6086 
8356 
0625 
2894 

4C/.6 
63/9 
859; 
0863 
3135 

4276 
655  / 
8826 
1  101 
3376 

B; 

82 
83 
84 
85 

86 

87 
88 
89 
90 

7958 
7702 
7446 
7/89 
6933 

7902 
7645 
7388 
7131 

6874 

7846 
7588 
7330 
7073 
68/5 

7789 
753  / 

7273 
70/4 
6756 

7733 
7474 
72/5 
6956 
6697 

7676 
74/6 
7/57 
6897 
6638 

76/9 
7359 
7099 
6839 
6578 

7563 
7302 
704/ 
6780 
65/9 

7506 
7244 
6983 
672  / 
6460 

83-7449 
847W 
85-6924 
86-6662 
87'6400 

/9'3458 
/9'5707 
/97957 
20-0206 
20-2456 

3702 
5954 
8206 
0459 
27// 

3945 
620  / 
8456 
0711 
2966 

4/89 
6447 
8705 
0963 
322  / 

4433 
6694 
8954 
(2/5 
3476 

4676 
6940 
9204 
/468 
373  / 

4920 
7/87 
9453 
/720 
3986 

5/64 
7433 
9702 
(972 

424  / 

5407 
7680 
9952 
2224 
4496 

5651 
7926 
#20  / 
2476 
475  / 

86 
87 
88 
89 

90 

9/ 
92 
93 
94 
95 

6677 
6420 
6/64 
5908 
5652 

66/7 
6360 
6/03 
5846 
5589 

6557 
6300 
6042 
5785 
5527 

6498 
6240 
598  / 
5723 
5465 

6438 
6/79 
5920 
566  / 
5402 

6378 
6//9 
5859 
5599 
5340 

63/8 
6058 
5798 
5537 
5277 

6258 
5997 
5736 
5475 
52/5 

6/98 
5936 
5675 
54/3 
5/52 

88-6/38 
89-5876 
90'56/3 
91-5351 
92-5089 

20-4706 
20-6955 
20-9205 
2C/454 
2  C3704 

4963 
72/6 
9468 
(720 
3973 

5221 
7476 
9732 
1987 
4242 

5479 
7737 
9995 
2253 
4511 

5737 
7998 
#259 
2520 
4780 

5995 
8259 
0522 
2786 
5050 

6253 
85;9 
0786 
3052 
53(9 

65/0 
8780 
/049 
33/9 
5588 

6768 
9040 

;3/3 

3585 
5857 

7026 
930/ 
/576 
385/ 
6;26 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

76 

5395 
5/39 
4883 
4626 
4370 

5332 

5075 
48/9 
4562 
4305 

5269 
50/2 
4754 
4497 
4239 

5206 

4948 
4690 
4432 
4/73 

5/43 

4884 
4626 
4367 
4/08 

5080 
482  / 
456/ 
430/ 
4042 

50/7 
4757 
4496 
4236 
3976 

4954 
4693 
4432 
4/7/ 
39/0 

4890 
4629 
4367 
4/05 
3844 

93-4827 
94-4564 
95-4302 
96-4040 
97-3778 

2T5953 
21  '8203 
22-0452 
22-2702 
22'495I 

6225 
8477 
0730 
2982 
5235 

6497 
8752 
/008 
3263 
55/8 

6769 
9027 
1285 
3543 
5801 

704  / 
9302 
(563 

3824 
6085 

73/3 

9577 
/84I 
4/04 
6368 

7585 
9852 
2//S 
4385 
665  / 

7857 
#;27 
2396 
4665 
6935 

8/29 
040  ; 
2674 
4946 
72/8 

840  / 
0676 
295  / 
5226 
750  / 

96 
97 
98 
99 

too 

60' 

59' 

58' 

57  |  50' 

55' 

54' 

53' 

5'2'  |  51' 

(il)' 

5!)' 

5S' 

57'  1  56'  |  55'  |  54'  |  53'  |  52'   51' 

SINE. 

COSINE.            76° 

79 


TRAVERSE  TABLES. 


13 
/ 

2 
3 

4 

5 

COSINE. 

SINE.             13° 

ur 

11'  |  IL' 

i:;' 

14' 

15'  |  Ki'  ;  17' 

Ur 

1!)' 

10'   |  11*   IL'' 

13'  |  14' 

15'   Hi'   17'  i  Iff  i  lit' 

/ 
2 
3 
4 
5 
6 
7 
8 
9 
10 

9737 
9474 
92// 
8948 
8686 

9736 
9473 
9209 
8946 
8682 

9736 
9472 
9207 
8943 
8679 

9735 
9470 
9205 
8940 
8676 

9734 
9469 
9203 
8938 
8672 

9734 
9468 
920  / 
8935 
8669 

9733 
9466 
9/99 
8933 

8666 

9732 
9465 
9/97 
8930 
8662 

9732 
9464 
9/95 
8927 
8659 

•9731 
1-9462 
2'9I93 

3  '8924 
4-8656 

•2278 
'4556 
'6834 
•9111 
/•/389 

228  / 
456  / 
6842 
9/23 

(403 

2284 
4567 
685  / 
9/34 
1418 

2286 
4573 
6859 
9/45 
(432 

2289 
4578 
6868 
9/57 

/446 

2292 
4584 
6876 
9/68 
(460 
3752 
6044 
8336 
0628 
2920 

2295 
4590 
6885 
9(79 
(474 
3769 
6064 
8359 
0654 
2948 

2298 
4595 
6893 
9/9/ 
/4S8 
3786 
6084 
8381 
0679 
2977 

2300 
4601 
690/ 
9202 

(502 

2303 
4607 
69(0 
92/3 
(5/7 

6 
7 
8 
9 
/O 

8423 
8/60 
7897 
7634 
737  / 

84/9 
8/55 
7892 
7628 
7365 

84/5 
8/5/ 
7886 
7622 
7358 

84/t 
8/46 
78S/ 
76/6 
735  / 

8407 
8(4( 

7876 
76/0 

7345 

8403 
8/37 
7870 
7604 
7338 

8399 
8/32 
7865 
7598 
733  / 

8395 
8/27 
7860 
7592 
7325 

839  / 
8/23 
7854 
7586 
73/8 

S'8387 
6'8//8 
7VS49 
8-7580 
9-7311 

C3667 
/  '5945 
/  '8223 
2'050  1 
2'2778 

3684 
5965 

8245 
0526 
2S07 

3701 
5985 
8268 
0552 
2835 

37/8 
6004 
8291 
0577 
28C.3 

3735 
6024 
83/3 
0603 
2892 

3803 
6/03 
8404 
0704 
3005 

3820 
6/23 
8427 
0730 
3033 

// 
/2 
13 
14 
15 

7/08 
6845 
6583 
6320 
6057 

7/0/ 
6837 
6574 
63/0 
6047 

7094 
6829 
6565 
630  / 
6037 

7086 
682/ 
6557 
6292 
6027 

7079 
68/4 
6548 
62S2 
60/7 

7072 
6806 
6539 
6273 
6007 

7064 
6798 
653  / 
6264 
5997 

7057 
6789 
6522 
6254 
5987 

7050 
678  ( 
65(3 
6245 

5977 

1  0'7042 
//'6773 
12-6505 
/  3  '6236 
1  4'  5967 

2'5056 
2-7334 
2'96/2 
3-/S90 
3-4/68 

5087 
7368 
9649 
(929 

42/0 

5//9 
7402 
9686 
/969 

4253 

5/50 
7436 
9722 
2009 
4295 
658  / 
8868 
((54 
3440 
5727 

5/8/ 
7470 
9759 
2048 
4338 
6627 
89(6 
(205 
3494 
5783 

52/2 
7504 
9796 
2088 
4380 

5243 
7538 
9833 
2(28 

4423 

5274 
7572 
9870 
2/67 
4465 

5305 
7606 
9906 
2207 

4507 

5337 
7640 
9943 
2247 

4550 

II 
12 
13 
14 
15 

16 

17 
18 
19 
20 

5794 
553  / 
5268 
5005 
4742 

5783 
5520 
5256 
4993 
4729 

5773 
5508 
5244 
4980 
47/6 

5762 
5497 
5232 
4967 
4702 

575  / 

5486 
5220 
4955 
4689 

574  / 

5474 
5208 
4942 
4676 

5730 
5463 
5/96 
4929 
4663 

57/9 
5452 
5/84 
49/7 
4649 

5709 
5440 
5/72 
4904 
4636 

(5-5698 
/  6  '5429 
I7'5I60 
18-4891 
I9'4622 

3'6446 
3-8723 
4'/00( 
4  '32  79 
4-5557 

649) 
8772 
(052 
3333 

56/4 

6536 
8820 
/(03 
3387 
5670 

6672 
8964 
/256 
3548 
5840 

6717 
90(2 
(307 
3602 
5897 

6763 
9060 
(358 
3656 
5953 

6808 
9/08 
(409 
3709 
60/0 

6853 
9/57 
(460 
3763 
6067 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

4479 
42/7 
3354 
369  / 
3428 

4466 
4202 
3938 
3675 
34/( 

4452 
4/87 
3923 
3659 
3395 

4438 
4/73 
3908 
3643 
3378 

4424 
4/58 
3893 
3627 
336( 

44/0 
4/43 
3877 
3611 
3345 

4396 
4/29 
3862 
3595 

3328 

4382 
4//4 
3847 
3579 
33// 

4368 
4099 
383  / 
3563 
3295 

20-4353 
2  /  -4085 
22-38/6 

23-3547 
24-3278 

4'7835 
5'0//3 
5'2390 
5-4668 
5-6946 

7894 
0/75 
2456 
4736 
70/7 

7954 
0237 
252  / 
4804 

7088 

80(3 
0300 
2586 
4872 
7/59 

8073 
0362 
265  / 
4940 
7229 

8/32 
0424 
27/6 
5008 
7300 

8192 
0486 
278/ 
5076 
737  / 

81'5  / 
0549 
2846 
5/44 
7442 

83/0 
06// 
29/1 
52/2 
75/2 

8370 
0673 
2977 
5280 
7583 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

3/65 

2902 
2639 
2376 
2//3 

3/48 
2884 
262  / 
2357 

2094 

3/3/ 
2866 
2602 
2338 
2074 

3//3 

2848 
2583 
23/9 
2054 

3096 
2830 
2565 
2299 
2034 

3079 
28/2 
2546 
2280 
20/4 

306/ 
2794 
2528 
226  / 
(994 

3044 
2776 
2509 
224  / 
/974 

3027 
2758 
2490 
2222 
(954 

25'3009 
26-2740 
27-2471 
28-2202 
29'(934 

5'9224 
6-/502 
6'3780 
6-6057 
6'8335 

9298 
/578 
3859 
6/40 
8420 

937  / 
/655 
3938 
6222 
8505 

9445 
1731 
4018 
6304 
8590 

95/8 
(80S 
4097 
6386 
8675 

9592 
1884 
4/76 
6468 
8760 

9666 
/96( 
4255 
6550 

8845 

9739 
2037 
4335 
6632 
8930 

98/3 
2//3 

44/4 
67/4 
90/5 

9887 
2/90 
4493 
6797 
9/00 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
~36 
37 
38 
39 
40 

/85/ 
(588 
/325 
/062 
0799 

/830 
/566 
/303 
/039 
0776 

/809 
(545 
/28( 
(0/7 
0753 

(789 
(524 
/259 
0994 

0729 

(768 
(503 
(237 
0972 
0706 

/748 
litl 

1215 
0949 
0683 

/727 
/460 
(193 
0926 
0659 

1706 
(439 
1171 
0904 
0636 

(685 
(4/7 
//49 
088  / 
06/3 

30-1665 
31-1396 
32'//27 
33-0858 

34-0589 

7-06/3 
7'289/ 
75/69 
7-7447 
7-9725 

070( 
2982 
5262 
7543 

9824 

0789 
3072 
5356 
7639 
9923 

0877 
3/63 

5449 
7736 
#022 

0964 
3254 
5543 
7832 
0/2/ 

/052 
3344 
5636 
7928 
0220 

//40 
3435 
5730 
8024 
03/9 

/228 
3525 
5823 
8/2( 
04/8 

/3/5 
36/6 
59/6 
82/7 
05(7 

(403 
3706 
60/0 
83/3 
06/6 

31 
32 
33 
34 

35 

0536 
0273 
#0/0 
9748 
9485 

05/2 

0249 
9985 
9722 
9458 

0488 
0224 
9960 
9696 
9432 

0464 
0200 
9935 
9670 
9405 

044  / 
0/75 
9909 
9644 
9378 

0417 
0/50 
9884 
96(8 
9352 

0393 
0/26 
9859 
9592 
9325 

0368 
0/01 

9833 
9566 
9298 

0344 
0076 
9808 
9540 
9272 

35-0320 
36'005( 
369783 
37-95(4 
38'9245 

8  '2002 
8'4280 
S'6558 
8'8836 
9'///4 

2(04 
4385 
6666 
8946 
(227 

2206 
4490 
6773 
9057 
/340 

2308 
4595 
688  / 
9167 
/454 

24/0 
4699 
6989 
9278 
(567 

25/2 

4804 
7096 
9388 
1680 

26/4 
4909 
7204 
9499 
/793 

27/6 
50/4 
73M 
9609 
(907 

28/8 
5//S 
74/9 
97(9 
2020 

2920 
5223 
7526 
9830 
2/33 

36 
37 
38 
39 

40 

41 

42 
43 
44 
45 
46 
47 
48 
49 
50 

9222 
8959 
8696 

8433 
8/70 

9/95 
893  / 
8667 
8404 
8/40 

9/67 
8903 
8639 
8375 
8//I 

9140 
8875 
86(0 
8345 
808  1 

9//3 
8847 
8582 
83(6 
805  / 

9086 
88/9 
8553 
8287 
802  / 

9058 
879  / 
8524 
8258 
799  / 

903  / 
8763 
8496 
8228 
796  ( 

9003 
8735 
8467 
8/99 
793  f 

39-8976 
40'8707 
41  '8438 
42-8/69 
43-7900 

9-3392 
9  '5669 
9-7947 
(0-0225 
/0'2503 

3508 
5788 
8069 
0350 
2630 

3624 
5907 
8191 
0474 
2758 

3740 
6026 
83/3 
0599 
2885 

3856 
6/45 
8434 
0724 
30/3 

3972 
6264 
8556 
0848 
3/40 

4088 
6383 
8678 
0973 

3268 

4204 
6502 
8800 
(097 
3395 

4320 
662  / 
892  / 
(222 
3522 

4436 
6740 
9043 
1346 

3650 

41 
42 
43 
44 
45 

7907 
7644 
7382 
7//9 
6856 

7877 
76/3 
7350 
7086 
6823 

7846 
7582 
73/8 
7054 
6789 

78/6 
755  / 

7286 
702  / 
6756 

7785 
7520 
7254 
6988 
6723 

7754 
7488 
7222 
6956 
6690 

7724 
7457 
7/90 
6923 
6656 

7693 

7426 
7/58 
6890 
6623 

7662 

7394 
7/26 
6858 
65S9 

44  "763  / 
45-7363 
46-7094 
47-6825 
48'6556 

/0'478/ 
(0-7059 
/  C'9337 
//'/6/4 
/  /  '3892 

4911 
7(92 
9472 
(753 

4034 

504  / 
7325 
9608 
/892 

4/75 

5/72 
7458 
9744 
203/ 
43/7 

5302 
759  / 
9880 
2/69 

4459 

5432 
7724 
#0/6 
2308 
4600 

5562 
7857 
0/52 
2447 

4742 

5693 
7990 
0288 
2586 
4883 

5823 
8/23 
0424 
2724 
5025 

5953 
8256 
0560 
2863 
5(66 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

6593 
6330 
6067 
5804 
554  / 

6559 
6296 
6032 
5768 
5505 

6525 
626  / 
5997 
5733 
5468 

649  1 
6226 
5962 
5697 
5432 

6457 
6/92 
5926 
566  / 
5395 

6423 
6/57 
589/ 
5625 
5359 

6389 
6/23 
5856 
5589 
5322 

6355 
6088 
5820 
5553 
5285 

632  / 
6053 
5785 
55/7 
5248 

49-6287 
50-60/8 
5  1'5749 
52-5480 
53-52/2 

//'6/70 
/  /  '8448 
(2-0726 
(2-3004 
(2'528/ 

63/5 
8595 
0876 
3/57 
5437 

6459 
8742 
/026 
3309 
5593 

6603 
8890 
//76 
3462 
5749 

6748 
9037 
(326 
36/5 
5904 

6892 
9/84 
/476 
3768 
6060 

7037 
933  / 
/626 
392  / 
62(6 

7(S/ 
9479 
(776 
4074 
6372 

7325 
9626 
/926 
4227 
6527 

7470 
9773 
2076 
4380 
6683 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

5278 
50/6 
4753 
4490 

4227 

524  / 

4978 
47/4 
4451 
4/87 

5204 

4940 
4676 
44/2 
4(47 

5/67 
4902 
4637 
4372 

4(07 

5/30 
4864 
4599 
4333 

4068 

5092 

4826 
4560 
4294 
4028 

5055 
4788 
452  ( 
4254 
3988 

50/8 

4750 
4483 
42/5 
3947 

4980 
47/2 

4444 
4/76 
3907 

54-4943 
55-4674 
56-4405 
57'4/36 
58-3867 

/  2  7559 
(2-9837 
I3-2//5 
/  3  '4393 
/3'667/ 

77/8 
9999 
2279 
4560 
6841 

7877 
#/60 
2444 
4727 
70/1 

8035 
0321 
2608 
4894 
7/80 

8/94 
0483 
2772 
506  / 
7350 

8352 
0644 
2936 
5228 
7520 

85/( 
0806 
3/00 
5395 
7690 

8669 
0967 
3265 
5562 
7860 

8828 
M28 
3429 
5729 
8030 

8986 
(290 
3593 
5896 
8200 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

3964 
370  / 
3438 
3/75 
29(3 

3924 
3660 
3397 
3/33 
2869 

3883 
36/9 
3355 
3090 
2826 

3843 
3578 
33(3 
3048 
2783 

3802 
3536 
327/ 
3005 
2740 

376/ 
3495 
3229 
2963 
2697 

3721 
3454 
3/87 
2920 
2653 

3680 
34/2 
3/45 
2877 
26/0 

3639 
337/ 
3/03 
2834 
2566 

59  '3598 
60'3329 
6  (  '3060 
62-2792 
63-2523 

/3'8948 
/4'/226 
/  4  '3504 
/  4  '5782 
/4'8060 

9/2( 
(402 
3683 
5963 
8244 

9294 
(578 
386( 
6(45 
8428 

9467 
(753 
4039 
6326 
86/2 

9639 
(929 
42/8 
65C/7 
8796 

9812 
2/04 
4396 
6688 
8980 

9985 
2280 
4575 
6869 
9/64 

#/58 
2455 
4753 
705  / 
9348 

0330 
263  / 
493  / 
7232 
9532 

0503 
2806 
5(10 
74)3 
97(6 

61 
62 
63 
64 
65 

2650 
2387 
2/24 
/86/ 
(598 

2606 
2342 
2079 
(8/5 
(552 

2562 
2298 
2034 
/769 
(505 

25/8 
2253 
(988 
J724 
(459 

2474 
2209 
/943 
1678 
/4/2 

2430 

2/64 
(898 
/632 
/366 

2386 
2//9 
/853 
(586 
(3(9 

2342 
2075 
/807 
(540 
(272 

2298 
2030 
(762 
/493 
(225 

64-2254 
65V  985 
66-1716 
67-1447 
68-1178 

(5-0338 
(5-26/6 
(5'4893 
(5'7/7/ 
(5-9449 

0525 
2805 
5086 
7367 
9647 

07/2 

2995 
5279 
7562 
9846 

0899 
3/85 
547  / 
7758 
#044 

/085 
3375 
5664 
7953 
0242 

(272 

3564 
5856 
8/48 
0440 

/459 

3754 
6049 
8344 
0638 

1646 
3944 
6241 
8539 

0837 

/833 

4/33 
6434 
8734 
/035 

2020 
4323 
6626 
8930 
(233 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

/335 
/072 
0809 
0547 
0284 

/288 
(025 
076  / 
0498 
0234 

(24/ 
0977 
07/3 
0448 
0/84 

//94 
0929 
0664 
0399 
0/34 

//47 
088/ 
06/6 
0350 
0084 

/099 
0833 
0567 
030  / 
#034 

/052 
0785 
05/8 
025  / 
9984 

(005 
0737 
0469 
0202 
9934 

0957 
0689 
042/ 
0/52 

9884 

69-0909 
70  '064  / 
71  '0372 
72-0/03 
72-9834 

(6'/727 
(6-4005 
/  6  '6283 
/  6  '8560 
/7-0838 
)  7  '3  1  )  6 
(7-5394 
(77672 
(7'9950 
(8-2228 

/928 
4209 
6489 
8770 
/05( 

2/29 
44/3 
6696 
8980 
(263 
3547 
5830 
8114 
0397 
2681 

2330 
46/7 
6903 
9/89 
(476 

253  / 
4820 
7//0 
9399 
(688 

2732 
5024 
73/6 
9608 
(900 

2933 
5228 
7523 
98/8 
2//3 

3/34 
5432 
7730 
#027 
2325 
4623 
6920 
92/8 
(5/6 
38/3 

3335 
5636 
7936 
0237 
2537 
4838~ 
7/38 
9439 
(739 
4040 

3536 
5840 
8(43 
0446 
2750 
5053 
7356 
9660 
/963 
4266 

71 
72 
73 
74 
75 

#021 

9758 
9495 
9232 
8969 

9970 
9707 
9443 
9/80 
89(6 

9920 
9656 
9392 
9/27 
8863 

9869 
9605 
9340 
9075 
88/0 

98/9 
9553 
9288 
9022 
8757 

9768 
9502 
9236 
8970 
8703 

9718 
945  / 
9/84 
89/7 
8650 

9667 
9399 
9/32 
8864 
8597 

96/6 
9348 
9080 
8811 
8543 

73-9565 

74-9296 
75-9027 
76-8758 

77-8490 

333) 
56/2 
7893 
#/73 
2454 

3762 
6048 
8335 
062  / 
2907 

3977 
6266 
8555 
0845 
3/34 

4/92 
6484 
8776 
/068 
3360 

4407 
6702 
8997 
/292 
3587 

76 
77 
78 
79 
80 

8( 
82 
83 
84 
85 
86 
87 
88 
89 
90 

8706 
8444 
till 
7918 
7655 

8653 
8389 
8/26 
7862 
7599 

8599 
8335 
8070 
7806 
7542 

8545 
8280 
80/5 
7750 
7486 

849  / 
8226 
7960 
7695 
7429 

8437 
8/7/ 
7905 
7639 
7372 

8383 
S//6 
7849 
7583 
73/6 

8329 
8062 
7794 
7526 
7259 

8275 
8007 
7738 
7470 
7202 

78-8221 
79-7952 
SO'7683 
Sl'7414 
82-7145 

/  8  '4505 
(8-6783 
(8'906( 
(9'I339 
(9-36/7 

4735 
70/6 
9296 
(577 
3858 

4964 
7248 
953) 
ISIS 

4098 

5/94 
7480 
9766 
2053 
4339 

5423  5652 
77/2  7944 
#00  /  0236 
2290  2528 
4580  4820 

5882 
8(76 
047  / 
2766 

506/ 

6111 
8409 
0706 
3004 
5302 

6340 
864  / 
094  / 
3242 

5542 

6570 
8873 
//76 
3480 
5783 

81 

82 
83 
84 
85 

7392 
7/29 
6866 
6603 
6340 

7335 
707  / 
6808 
6544 
6281 

7278 
70/4 
6749 
6485 
622) 

7221 
6956 
6691 
6426 
6/6f 

7/63 
6898 
6632 
6367 

',ini 

7/06 
6840 
6574 
6308 
604  / 

7049 
6782 
65/5 
6248 
598( 

6997 
6724 
6456 
6/89 
592( 

6934 
6666 
6397 
6/29 
586/ 

83-6876 
84-6607 
85-6338 
86'6070 
87  '580  / 

/  9  "5895 
/9'8/72 
20-0450 
20-2728 
20  '5006 

6/38 
84/9 
0700 
2980 
526( 

6382 
8665 
0949 
3232 
55/6 

6625 
89/2 
f  198 

3484 
577/ 

6869 
9(58 
(447 
3736 
6025 

7//2 

9404 
(696 
3988 
6280 

7356 
965/ 
(945 
4240 
6535 

7599 
9897 
2/95 
4492 
6790 

7843 
#/43 
2444 
4744 
7045 

8086 
0390 
2693 

4996 
7300 

86 
87 
88 
89 

90 

91 
92 
93 

94 
95 

6078 
58/5 
5552 
5289 
5026 

60/7 
5754 
5490 
5227 
4963 

J957 
5693 
5428 
5/64 
4900 

5896 
563  / 
5367 
5/02 
4837 

5836 
5570 
5305 
5039 
4774 

5775 
5509 
5243 
4977 
47/0 

57/4 
5448 
5(8) 
49/4 
4647 

5654 
5386 
5//9 
4851 
4584 

5593 
5325 
5056 
4788 
4520 

88-5532 
89  '5263 
90'4994 
91-4725 
92-4456 

20-7284 
20-9562 
2C/839 
2C4//7 

2C6395 

7542 
9822 
2/03 
4384 
6664 

7799 
#083 
2366 
4650 
6933 

8057 
0343 
2630 
49/6 
7202 

83)5  8572 
0604  j  0864 
2893  j  3/56 
5/82  5448 
7«7/  7740 

8830 
//25 
3420 
57/4 
8009 

9088 
/385 
3683 
598/ 
8278 

9345 
(646 
3946 
6247 
8547 

9603 
(906 
42/0 

65/3 
88/6 

91 
92 
93 
94 
95 

96 

97 
98 
99 
(00 

76 

4763 
4500 
4237 
3974 
37/2 

4699 

4436 
4(72 
3909 
3645 

4636 

4372 
4(07 
3843 
3579 

4572 
4307 
4042 
3777 
35/2 

4508 
4243 
3977 
37// 

3446 

4444 
4(78 
39(2 
3646 
3379 

4380 
41/3 
3846 
3579 
33/3 

43/6 

4048 
378  ( 
35/3 

3246 

4252 
3984 
37/5 
3447 
3/79 

93-4187 
94-3919 
95-3650 
96  '338  / 
97'3//2 

21  '8673 
22  '095  / 
22-3229 
22'5507 
22-7784 

8945 
/226 
3506 
5787 
8068 

92/7 
(500 
3784 
6067 
835  / 

9489 
1775 
4061 
6348 

S634 

9761 

2050 
4339 
6628 
89/7 

#032 
2324 
4616 
6908 
9200 

0304 
2599 
4894 
7/89 
9484 

0576 
2874 
5/7/ 
7469 
9767 

0848 
3(48 
5449 
7749 
#050 

1119 

3423 
5726 
8029 
0333 

96 
97 
98 
99 
100 

5(1'  |  4!»'   4!S' 

47' 

35 

45' 

44' 

43'   42'  |  41' 

50' 

41)' 

IS'  |  47' 

Ki'  |  4.Y   41'   4:i' 

4/ 

41' 

SINE. 

COSINE            76° 

80 


TRAVERSE  TABLES. 


13 

/ 

2 
3 

A 
5 
6 
7 
8 
9 
10 

COSINE. 

SINE.             13° 

•1(1'   21' 

5? 

23' 

24'  |  25'   26'   27' 

2>S' 

29' 

20' 

21' 

22' 

23' 

24' 

25' 

26' 

27' 

28' 

29' 

( 
2 
3 

4 
5 
6 

7 
8 
9 
(0 

9730 
946  ( 
9/9; 
8922 
8652 

9730 
9460 
9/89 
89/9 
8649 

9729 
9458 
9/87 
89/6 
8646 

9728 
9457 
9/85 
89/4 
8642 

9728 
9456 
9/83 
8911 
8639 

9727 
9454 
9181 
8908 
8635 

9726 
9453 
9/79 
8906 
8632 

9726 
945  / 
9/77 
8903 
8629 

9725 
9450 
9/75 
8900 
8625 

•9724 
(  '9449 
2-9/73 
3-8898 
4'8622 

•2306 
•46(2 
"69/8 
•9225 
C(53( 

2309 
46/8 
6927 
9236 
(545 

23)2 
4624 
6935 
9247 
(559 

23(5 
4629 
6944 
9259 
(573 

23)7 
4635 
6952 
9270 
(587 

2320 
464( 
696( 
928( 
(602 

2323 
4646 
6969 
9293 
(6(6 

2326 
4652 
6978 
9304 
(630 

2329 
4658 
6986 
93(5 

(644 

2332 
4663 
6995 
9327 
(658 

8383 
87/3 

7844 
7574 
7304 

8379 

8/08 
7838 
7568 
7298 

8375 
8(04 
7833 
7562 
729  / 

837/ 
8099 
7827 
7556 

7284 

8367 
8094 
7822 
7550 
7278 

8363 
8090 
7817 

7544 
7271 

8358 

8085 
78// 
7538 

7264 

8354 
8080 
7806 
7532 
7257 

8350 

8075 
7800 
7526 
725  / 

5-8346 
6-807/ 
7-7795 
8-75/9 
9'7244 

1  '3837 
('6(43 
(  "8449 
2'0755 
2'3062 

3854 
6(63 
8472 
078  ( 
3090 

387( 
6)83 
8495 
0806 
3(/8 

3888 
6203 
85(7 
0832 
3(46 

3905 
6222 
8540 
0857 
3(75 

3922 
6242 
8562 
0883 
3203 

3939 
6262 
8585 
0908 
323  ( 

3956 
6282 
8608 
0934 
3260 

3973 
6302 
8630 
0959 
3288 

3990 
632  ( 
8653 
0985 
33(6 

II 
12 
13 
14 
IS 

7035 
6765 
6496 
6226 
5957 

7028 
6757 
6487 
62/7 
5947 

7020 
6749 
6478 
6207 
5937 

70/3 
674  / 
6470 
6/98 
5926 

7005 
6733 
646  / 
6/89 
59/6 

6998 
6725 
6452 
6179 
5906 

69VO 
67/7 
6443 
6/70 
5896 

6983 
6709 
6435 
6/60 
5886 

6976 
670/ 
6426 
6/5/ 
5876 

/  0-6968 
/  /  '6693 
I2'64I7 
I3'6I4I 
14-5866 

2-5368 
2-7674 
2'9980 
3-2286 
3'4592 

5399 
7708 
#0(7 
2326 
4635 

5430 
7742 
0054 
2365 
4677 

546  / 
7776 
0090 
2405 
4720 

5492 
78(0 
0(27 
2445 
4762 

5523 
7844 
0(64 
2484 
4805 

5555 
7878 
020  ( 
2524 
4847 

5586 
79(2 
0238 
2564 
4890 

5617 
7946 
0274 
2603 
4932 

5648 
7980 
03(( 
2643 
4974 

// 
12 
13 
14 
IS 

16 
17 
18 
19 

20 

5687 
54(8 
5/48 
4879 
4609 

5676 
5406 
5/36 
4866 
4596 

5666 
5395 
5/24 
4853 
4582 

5655 
5383 
5/)2 

4840 
4569 

5644 
5372 
5/00 
4827 
4555 

5633 
5360 
5088 
48/5 
4542 

5623 
5349 
5075 
4802 
4528 

56/2 
5337 
5063 
4789 
45/5 

560  / 
5326 
505  / 
4776 
450  / 

1  5  '5590 
/6'53/4 
(7-5039 
(S'4763 
(9-4488 

3'6899 
3  '9205 
4'(5(( 
4'38(7 

4'6I23 

6944 
9253 
(562 
387( 
6(80 

6989 
930) 
(6)3 
3925 
6236 

7034 
9349 
(664 
3978 
6293 

7080 
9397 
(7)5 

4032 
6350 

7(25 

9445 
(766 
4086 
6406 

7(70 

9493 
(8(6 
4(40 
6463 

72(5 
954( 
1867 
4(93 
65(9 

726  ( 
9590 
(9(8 

4247 
6576 

7306 
9638 
(969 
430( 
6633 

16 
17 
IS 
19 
20 

21 
22 
23 

24 
25 

4339 
4070 
3800 
353  / 
3261 

4325 
4055 
3785 
35/5 
3244 

43  // 
4040 
3769 
3499 
3228 

4297 
4026 
3754 
3482 
32// 

4283 
4011 
3738 
3466 
3194 

4269 
3996 
3723 
3450 
3177 

4255 
398  / 
3707 
3434 
3/60 

4240 
3966 
3692 
34/8 
3/43 

4226 
395  / 
3676 
340  / 
3/26 

20-42(2 
2  (  '3936 
22-3661 
23-3385 
24-3(09 

4-8429 
5-0735 
5-3042 
5-5348 
5-7654 

8489 
0798 
3(07 
54(6 
7725 

8548 
0860 
3/72 
5484 
7795 

8608 
0922 
3237 
5552 
7866 

8667 
0985 
3302 
5619 
7937 

8726 
(047 
3367 
5687 
8008 

8786 
((09 
3432 
5755 
8078 

8845 
1171 
3497 
5823 

8149 

8905 
1234 
3562 
589  ( 
8220 

8964 
(296 
3627 
5959 
829  ( 
0622 
2954 
5286 
76(7 
9949 

21 
22 

23 
24 
25 

26 
27 
28 
29 
30 

2992 
2722 
2453 
2/83 
(9(3 

2974 
2704 
2434 
2/64 
/893 

2957 
2686 
24/5 
2/44 
/873 

2939 
2668 
2396 
2/25 
(853 

2922 
2649 
2377 
2105 
/833 

2904 
263  / 
2358 
2085 
(8/3 

2887 
26/3 
2339 
2066 
(792 

2869 
2595 
232  / 
2046 
(772 

285  / 
2577 
2302 
2027 
/752 

25-2834 
26-2558 
27  '2283 
28-2007 
29-1731 

5-9960 
6-2266 
6-4572 
6-6879 
6'9/85 

#034 
2343 
4652 
696  / 
9270 

0(07 
24/9 
473  / 
7043 
9355 

0(8( 
2496 
48(0 
7(25 
9439 

0254 
2572 
4889 
7207 
9524 

0328 

2648 
4969 
7289 
9609 

0402 
2725 
5048 
737  ( 
9694 

0475 
2801 
5(27 
7453 
9779 

0549 
2877 
5206 
7535 
9864 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 

1644 
1374 
1105 
0835 
0566 

/623 
/353 
/083 
08/2 
0542 

(602 
/33/ 
/060 
0790 
05/9 

/58/ 
/3/0 
/038 
0767 
0495 

/56/ 
/288 
/0/6 
0744 
0472 

1540 
1267 
0994 
0721 
0448 

(5/9 
/245 
097  / 
0698 
0424 

/498 
/223 
0949 
0675 
040  / 

(477 
/202 
0927 
0652 
0377 

30-1456 
31-1180 
32-0904 
33-0629 
34-0353 

7'/49/ 
73797 
7'6/03 
7-8409 
8-07(6 

(579 
3888 
6/97 
8506 
08/5 

/666 
3978 
6290 
8602 
09/4 

(754 
4069 
6383 
8698 
(0(3 

(842 
4(59 
6477 
8794 
1112 

)930 
4250 
6570 
889  ( 
1211 

20(7 
4340 
6664 
8987 
(3(0 

2(05 
443  ( 
6757 
9083 
(409 

2(93 
452  ( 
6850 
9(79 
(508 

2280 
46(2 
6944 
9275 
(607 

31 
32 
33 
34 
35 

36 
37 
38 
39 

40 

0296 
0027 
9757 
9488 
92/8 

0272 
#002 
9732 
946  / 
9/9/ 

0248 
9977 
9706 
9435 
9/64 

0224 
9952 
9680 
9409 
9/37 

0/99 
9927 
9655 
9383 
9//0 

0175 
9902 
9629 
9356 
9083 

0/5/ 

9877 
9604 
9330 
9056 

0(26 
9852 
9578 
9304 
9029 

0/02 
9827 
9552 
9277 
9002 

35-0078 
35-9802 
36-9526 
37-9251 
38-8975 

S'3022 
8  '532  8 
S'7634 
S'9940 
9  '2246 

3/24 
5433 
7742 
#05/ 
2360 

3225 

5537 
7849 
0/6( 
2473 

3327 

5642 
7957 
027( 
2586 

3429 

5747 
8064 
0382 
2699 

3531 
585  ( 
8(72 
0492 
28)2 

3633 
5956 
8279 
0602 
2926 

3735 
606( 
8387 
07/3 
3039 

3837 
6(65 
8494 
0823 
3/52 

3939 
6270 
8602 
0933 
3265 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 

8948 
8679 
8409 
8/40 
7870 

892  / 
S65/ 
8380 
8//0 
7840 

8893 
8622 
8352 
808  / 
78/0 

8866 
8594 
8323 
805  / 
7779 

8838 
8566 
8294 
802/ 
7749 

88/0 
8538 
8265 
7992 
77/9 

8783 
8509 
8236 
7962 
7688 

8755 
848  / 
8207 
7932 
7658 

8727 
8452 
8/77 
7902 
7628 

39-8699 
40-8424 
4C8(48 
42-7873 
43V597 

9-4553 
9-6859 
9-9(65 
(0"(47( 
/  0-3777 

4669 
6978 
9287 
/596 
3905 

4785 
7096 
9408 
(720 
4032 

490( 
72(5 
9530 
(845 
4(59 

50(7 
7334 
9652 
(969 
4287 

5)33 
7453 
9773 
2094 
44)4 

5249 
7572 
9895 
22(8 
454  ( 

5365 
769  ( 
#0(7 
2343 
4669 

548  ( 
7809 
0(38 
2467 
4796 

5597 
7928 
0260 
2592 
4923 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 
47 
48 
49 
50 

760  / 
733  / 
7062 
6792 
6522 

7570 
7300 
7029 
6759 
6489 

7539 
7268 
6997 
6726 
6455 

7508 
7236 
6965 
6693 
6422 

7477 
7205 
6932 
6660 
6388 

7446 
7/73 
6900 
6627 
6354 

74/5 
7/4/ 
6868 
6594 
6320 

7384 
7/09 
6835 
656  / 

6287 

7353 
7078 
6803 
6528 
6253 

44V32; 
45V046 
46-6770 
47-6495 
48-62(9 

/  0-6083 
/  0-8389 
/  /  "0696 
/  (  '3002 
/  /  -5308 

62/3 
8522 
083/ 
3/40 
5449 

6344 
8655 
0967 
3279 
559  ( 

6474 
8789 
((03 
34(8 
5732 

6604 
8922 
(239 
3556 
5874 

6734 
9055 
(375 
3695 
60/5 

6864 
9/87 
1511 
3834 
6/57 

6994 
9320 
(646 
3972 
6298 

7(25 
9453 
(782 

41(1 
6440 

7255 
9586 
(9(8 
4250 
658( 

51 
52 
53 
54 
55 

6253 
5983 
57/4 
5444 
5/75 

62/9 
5948 
5678 
5408 
5/38 

6/84 
59/3 
5643 
5372 
5/0/ 

6/50 
5878 
5607 
5335 
5064 

6//6 
5843 
557  / 
5299 
5027 

608/ 
5808 
5535 
5263 
4990 

6047 
5773 
5500 
5226 
4952 

60/2 
5738 
5464 
5/90 
49/5 

5978 
5703 
5428 
5/53 
4878 

49-5943 
50-5668 
5T5392 
52-5116 
53-4841 

//V6/4 
/  /  '9920 
/  2  '2226 
/  2  '4533 
/2'6839 

7758 
#067 
2376 
4685 
6994 

7903 
02(5 
2526 
4838 
7(50 

8047 
0362 
2676 
499  ( 
7306 

8(9( 
0509 
2826 
5(44 
746  ( 

8336 
0656 
2976 
5297 
76(7 

8480 
0803 
3/26 
5449 
7773 

8624 
0950 
3276 
5602 
7928 

8769 
(097 
3426 
5755 
8084 

89/3 
1245 
3576 
5908 
8239 

SI 

52 
53 
54 
55 

56 
57 
58 
59 
60 

4905 
4636 
4366 
4096 
3827 

4868 
4597 
4327 
4057 
3787 

4830 
4559 
4288 
40/7 
3746 

4792 
4521 
4249 
3977 
3706 

4755 
4482 
42/0 
3938 
3666 

47/7 
4444 
4/7/ 
3898 
3625 

4679 
4405 
4'32 
3858 
3585 

464  / 
4367 
4093 
38/8 
3544 

4603 
4328 
4053 
3778 
3503 

54-4565 
55-4290 
56-40(4 
57-3738 

58-3463 

;2'9;45 
/3'/45( 
/  3  '3757 
(3-6063 
/3-8370 

9303 
/6/2 
392  / 
6230 
8539 

9462 
(774 
4066 
6397 
8709 

9620 
(935 
4250 
6564 
8879 

9779 
2096 
44(4 
673( 
9049 

9937 
2258 
4578 
6898 
92(9 

#096 
24/9 
4742 
7065 
9388 

0254 
2580 
4906 
7232 
9558 

04(3 
274  ( 
5070 
7399 
9728 

057  ( 

2903 
5234 
7566 
9898 

56 
57 
58 
59 
60 

61 
62 

63 
64 
65 

3557 
3288 
30/8 
2749 
2479 

35/6 
3246 

2976 
2706 
2436 

3475 
3205 
2934 
2663 
2392 

3434 
3/63 
289/ 
2620 
2348 

3393 
3/2/ 
2849 
2577 
2304 

3352 
3079 
2806 
2533 
2260 

33// 
3037 
2764 
2490 
22/7 

3270 
2995 
272  / 
2447 
2/73 

3228 
2953 
2679 
2404 
2/29 

59-3/87 
60-2911 
61  -2636 
62-2360 
63-2085 

/4-0676 
/  4  '2982 
;4'5288 
(47594 
(4-9900 

0848 
3/57 
5466 
7775 
#084 

(02( 
3333 
5645 
7956 
0268 

((94 
3508 
5823 
8(38 
0452 

(366 
3684 
6001 
83(9 
0636 

(539 
3859 
6(79 
8500 
0820 

1711 
4035 
6358 
868( 
(004 

(884 
42(0 
6536 
8862 
/(88 

2057 
4385 
67(4 
9043 
(372 

2229 
456  / 
6892 
9224 
(556 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

22/0 
/940 
/67/ 
/40/ 
1131 

2/65 
(895 
(625 
/355 
/084 

2/2/ 
(850 
(579 
(308 
(037 

2077 
1805 
1533 
1262 
0990 

2032 
(760 
1488 
1215 
0943 

/98S 
/7/5 
/442 
1169 
0896 

(943 
(669 
/396 
//22 

0849 

/898 
/624 
(350 
/076 
OSO/ 

(854 
(579 
/304 
(029 
0754 

64'(809 
65  '(533 
66  '(258 
67-0982 
68-0706 

(S'2206 

;s-45;3 

;5'68(9 
(5'9(25 
(6'(43( 

2393 
4702 
70// 
9320 
(629 

2580 

4892 
7204 
95(6 
(827 

2767 
5081 
7396 
97(( 
2025 

2954 
527/ 
7589 
9906 
2224 

3(40 
5461 
778  ( 
#(0( 

2422 

3327 
5650 
7973 
0297 
2620 

35/4 
5840 
8/66 
0492 
28/8 

3701 
6029 
8358 
0687 
30/6 

3887 
62/9 
855  / 
0882 
32/4 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

0862 
0592 
0323 
0053 
9784 

08/4 
0544 
0274 
#003 
9733 

0766 
0496 
0225 
9954 
9683 

07/9 
0447 
0/76 
9904 
9632 

067) 
0399 
0/26 
9854 
9582 

0623 
0350 
0077 
9804 
953  / 

0575 
030  / 
#028 
9754 
948  / 

0527 
0253 
9979 
9704 
9430 

0479 
0204 
9929 
9654 
9379 

69  '043  ( 
70-0(55 
70-9880 
71  -9604 
72-9328 

(6-3737 
(6-6043 
(6'8350 
(7-0656 
17  '29  62 

3938 
6247 
8556 
0865 
3/74 

4(39 
645  ( 
8763 
(075 
3386 

4340 
6655 
8969 
(284 
3599 

454  ( 
6858 
9176 
(493 
38t( 

4742 
7062 
9383 
(703 

4023 

4943 
7266 
9589 
(9(2 
4235 

5/44 
7470 
9796 
2(22 
4448 

5345 
7673 
#002 
233( 
4660 

5545 
7877 
0209 
2540 
4872 

7) 
72 
73 

74 
75 
76 
77 

78 
79 
80 

76 
77 
78 
79 
80 

95/4 
9245 
8975 
8705 
8436 

9463 
9/93 
8923 
8652 
8382 

94/2 
9/4/ 
8870 
8599 
8328 

936  / 
9089 
88/8 
8546 
8275 

93/0 
9037 
8765 
8493 
822  / 

9258 
8985 
87/3 
8440 
8/67 

9207 
8933 
8660 
8386 
S//3 

9/56 
888  / 
8607 
8333 

8059 

9/04 
8829 
8554 
8279 
8004 

73-9053 
74-8777 
75-8501 
76-8226 
777950 

17-5268 
177574 
I7'9880 
18-2187 
18-4493 

5483 
7792 
#/0( 
24/0 
47/9 

5698 
8010 
0322 
2634 

4946 

59(3 
8228 
0543 
2857 
5(72 

6(28 
8446 
0763 
308( 
5398 

6343 
8664 
0984 
3304 
5625 

6558 
8882 
(205 
3528 
585( 

6773 
9099 
(425 
375  ( 
6077 

6988 
93(7 
(646 
3975 
6304 

7204 
9535 
/867 
4/98 
6530 

81 
82 
83 
84 
85 

8/66 
7897 
7627 
7358 
7088 

8t/2 
7842 
757/ 
730  / 
703/ 

8058 
7787 
75/6 
7245 
6974 

8003 
773  / 
7460 
7/88 
69/7 

7948 
7676 
7404 
7/32 
6860 

7894 
762/ 
7348 
7075 
6802 

7839 
7566 
7292 
70/8 
6745 

7784 
75/0 
7236 
6962 
6687 

7730 
7455 
7/80 
6905 
6630 

78-7675 
79V399 
807(23 
8C6848 
82-6572 

(S'6799 
18-9(05 
(9'(4(( 
(9-37(7 
(9'6024 

7028 
9337 
/646 
3955 
6264 

7257 
9569 
(88( 
4/93 
6505 

7487 
980  ( 
2O6 
443  ( 
6745 

7716 
#033 
235  ( 
4668 
6986 

7945 
0265 
2586 
4906 
7226 

8(74 
0497 
2820 
5(44 
7467 

8403 
0729 
3055 
538  ( 
7707 

8632 
096) 
3290 
56(9 
7948 

8862 
//93 
3525 
5857 
8/88 

8) 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

6819 
6549 
6280 
60/0 

5740 

676  / 
649  / 
6220 
5950 
5680 

6703 
6432 
6/6/ 
5890 
56/9 

6645 
6374 
6/02 
5830 
5559 

6587 
63/5 
6043 
577  / 
5498 

6529 
6256 
5983 
57/0 
5438 

6471 
6/98 
5924 
5650 
5377 

64/3 
6/39 
5865 
5590 
53/6 

6355 

6080 
5805 
5530 
5255 

83'6297 
84'602( 
85-5745 
86-5470 
87-5(94 

/  9  -8330 
20-0636 
20  '2942 
20-5248 
20-7554 

8573 
0882 
3/9) 
5500 
7809 

88(6 
((28 

3440 
5752 
8064 

9060 
1374 
3689 
6004 
83(8 

9303 
(62( 
3938 
6256 
8573 

9547 
(867 
4/87 
6508 
8828 

9790 
2((3 
4436 
6759 
9082 

#033 
2359 
4685 
7011 
9337 

0276 
2605 
4934 
7263 
9592 

0520 
2S5/ 
5/83 
75/5 
9846 

91 
92 
93 
94 
95 

547) 
520  / 
4932 
4662 
4393 

54/0 
5/39 
4869 
4599 
4329 

5349 
5078 
4807 
4536 
4265 

5287 
50/6 
4744 
4473 
4201 

5226 
4954 
4682 
4409 
4/37 

5/65 
4892 
46/9 
4346 
4073 

5/03 
4830 
4556 
4282 
4009 

5042 
4767 
4493 
42/9 
3945 

4980 
4705 
4430 
4/55 
3880 

88-49(8 
89  '4643 
90-4367 
9  1  '4092 
92-38/6 

20-9860 
2C2(67 
2  C4473 
2C6779 
2C9085 

#//8 
2427 
4736 
7045 
9354 

0376 
2687 
4999 
73(1 
9623 

0633 

2948 
5262 
7577 
9892 

089  ( 
3208 
5526 
7843 
#(6( 

//48 
3468 
5789 
8/09 
0429 

(406 
3729 
6052 
8375 
0698 

(663 
3989 
63(5 

864( 
0967 

(920 
4249 
6578 
8907 
(236 

2/78 
45/0 
684/ 
9/73 
/504 

91 
92 
93 

94 
95 

96 

97 
98 
99 

;o 
76 

4/23 
3854 

35S4 
33/4 
3045 

4059 
3788 
35/8 
3248 
2978 

3994 
3723 
3452 
3/8/ 
29(/ 

3929 
3658 
3386 
3//5 

2843 

3865 
3593 
3320 
3048 
2776 

3800 
3527 
3254 
298  / 
2708 

3735 
3462 
3188 
29/4 
264  / 

3670 
3396 
3/22 
2848 
2573 

3605 
3330 
3055 
278  / 
2506 

93-3540 
94-3265 
95-2989 
96-27(3 
97-2438 

22'(39( 

22-3697 
22'6004 
22-83(0 
23-06/6 

(663 
3972 
628( 
8590 
0899 

(935 

4246 
6558 
8870 
((82 

2206 
452  ( 
6836 
9(50 
(465 

2478 
4795 
7((3 
9430 
(748 

2750 
5070 
7390 
97/( 
203  / 

3021 
5344 
7668 
999  ( 
23(4 

3293 
56(9 
7945 
#27  / 
2597 

3564 
5893 
8222 
055  ( 
288ff 

3836 
6/68 
8499 
083  / 
3/63 

96 
97 
98 
99 
100 

40' 

39' 

38' 

s[ 

30' 

35'   34' 

33' 

32' 

31' 

jo'   :;:i' 

38' 

37'   3<i'   35'  |  34' 

33'   32' 

31' 

SINE. 

COSINE.            76° 

TRAVERSE  TABLES. 


13°           COSINE. 

SINE.            13° 

/ 

2 
3 
A 
5 

w 

31'  |  32' 

33' 

34' 

35' 

36' 

37' 

38' 

Sr 

30' 

31' 

32'   33'   34' 

35' 

36'  1  37' 

38'  |  39' 

1 

2 
3 
4 
5 
6 
7 
8 
9 
(0 

9724 
9447 
9/71 
8895 
86/8 

9723 
9446 
9/69 
8892 
86(5 

9722 
9445 
9(67 
8889 
86(2 

9722 
9443 
9(65 
8887 
8608 

972  / 
9442 
9/63 
8884 
8605 

9720 
944  ( 
9(6f 
888( 
860; 

9720 
9439 
9/59 
8878 
8598 

97(9 
9438 
9(57 
8876 
8595 

97(8 
9436 
9/55 
8873 
859  / 

•97(8 
(  "9435 
2-9/53 
3'8870 
4-8588 

"2334 
•4669 
•7003 
"9338 
C(672 

2337 

4675 
70/2 
9349 
(686 

2340 
4680 
7020 
9360 
(70( 

2343 
4686 
7029 
9372 
(7(5 

2346 
4692 
7037 
9383 
(729 

2349 
4697 
7046 
9394 
(743 

235  ( 
4703 
7054 
9406 
(757 

2354 
4708 
7063 
94/7 
(77( 

2357 
47/4 
707) 
9428 
(785 

2360 
4720 
7080 
9440 
(800 

6 

7 
8 
9 
10 

8342 
8066 
7790 
75/3 
7237 

8338 
8061 
7784 
7507 

7230 

8334 
8056 
7779 
750  ( 
7223 

8330 
8052 
7773 
7495 

72/7 

8326 
8047 
7768 
7489 
72/0 

8322 
8042 
7762 
7483 
7203 

83(8 
8037 
7757 

7476 
7/96 

1314 

8032 
775( 
7470 
7/89 

8309 

8028 
7746 
7464 
7/82 

5  '83  55 
6-8023 
7V740 
87458 
97/76 

(  '4007 
(  '634  ( 
C8676 
2'(0(0 

2'3345 

4024 
636( 
8698 
1036 
3373 

404  / 
638( 
872  ( 
(061 
340  / 

4058 
640( 
8744 
(086 
3429 

4075 
6420 
8766 
1112 

3458 

4092 
6440 
8789 
1137 

3486 

4109 
6460 
Mil 

M63 

35/4 

4(25 
6480 
8834 
088 
3542 

4(42 

6500 
8857 
(2(4 
357/ 

4/59 

65/9 
8879 
(239 
3599 

II 
12 
13 

M 

15 
16 
17 
18 
19 
20 

696/ 
6684 
6408 
6/32 
5855 

6953 
6676 
6399 
6(22 
5845 

6946 
6668 
6390 
6((3 
5835 

6938 
6660 
6382 
6(03 
5825 

693  / 
6652 
6373 
6094 
58(5 

6923 
6644 
6364 
6084 
5804 

69/6 
6635 
6355 
6075 
5794 

6908 
6627 
6346 
6065 
5784 

6901 
66/9 
6337 
6055 
5774 

10-6893 
II  '66  II 
)2'6328 
(3'6046 
(4-5763 

2-5679 
2-80(3 
3'0348 
3-2682 
3-50(7 

57/0 
8047 
0385 
2722 

5059 

5741 
8081 
042  / 
2762 
5/02 

5772 
8(/5 
0458 
280  / 
5(44 

5803 
8/49 
0495 
2841 
5/86 

5835 
8/83 
0532 
2880 

5229 

5866 
82/7 
0568 
2920 
527/ 

5897 
825  ( 
0605 
2959 

53(4 

5928 
8285 
0642 
2999 
5356 

5959 
83/9 
0679 
3039 
5399 

// 
12 
13 
14 
15 
16 
17 
18 
19 
20 

5579 
5303 
5027 
4750 
4474 

5568 

529  / 
50(4 
4737 
4460 

5557 

5280 
5002 
4724 
4447 

5547 
5268 
4990 
47/2 
4433 

5536 
5257 
4978 
4699 
4420 

5525 

5245 
4965 
4686 
4406 

55/4 
5233 
4953 
4673 
4392 

5503 
5222 
494  ( 
4660 
4379 

5492 
52/0 

4928 
4647 
4365 

/5'548( 
(6'5I9S 
(7-49(6 
(S'4634 
(9'435/ 

3735( 

3-9686 
4-2020 

4-4355 
4'6689 

7397 
9734 
207/ 
4408 
6746 

7442 
9782 
2/22 
4462 

6802 

7487 
9830 
2/73 
4516 
6859 

7J32 
9878 
2224 
4570 
69/5 

7578 
9926 
2275 
4623 
6972 

7623 

9974 
2326 
4677 
7028 

7668 
»022 
2376 
473  ( 
7085 

77/3 
0070 
2427 
4784 
7/42 

7758 
0((8 

2478 
4838 
7/98 

21 
22 
23 
24 
25 

4/98 
3921 
3645 
3369 
3092 

4183 
3906 
3629 
3352 
3076 

4/69 
3891 
36(4 
3336 
3058 

4/55 
3876 
3598 
3320 
304  ( 

4140 
3861 
3582 
3303 
3024 

4/26 
3846 
3567 
3287 
3007 

4//2 
3831 
355  / 
327  / 
2990 

4097 
3816 
3535 
3254 
2973 

4083 
380  ( 
3520 
3238 
2956 

20-4069 
2f3786 
22-3504 
23  '322  / 
24-2939 

4'9024 
5'(358 
5  '3692 
5'6027 

5';36( 

9083 
/420 
3757 
6095 
8432 

9/42 
1482 
3823 
6/63 
8503 

9202 
(545 
3888 
623  ( 
8573 

926  / 
(607 
3953 
6298 
8644 

9320 
(669 
40/8 
6365 
87/5 

9380 
/73( 
4083 
6434 
8786 

9439 
(793 
4(48 
6502 
8856 

9499 
(856 
42/3 
6570 
8927 

9558 
(9(8 

4278 
6638 

8998 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

28/6 
2540 
2264 
(987 
1711 

2799 
2522 
2245 
/968 
/69/ 

2781 
2503 
2225 
/948 
1670 

2763 
2485 
2206 
/92S 
/650 

2745 
2466 
2(87 
(90S 
(629 

2728 
2448 
2/68 
(889 
(609 

27(0 
2429 
2/49 
/869 
(588 

2692 
241  ( 
2(30 
(849 
(568 

2674 
2392 
21  II 
IS  29 

(547 

25-2656 
26-2374 
27-2092 
28-/809 
29-1527 

6-0696 
6-3030 
6-5365 
6  '7699 

7-0034 

0769 
3/07 
5444 
778/ 
0//8 

0843 
3/83 
5523 
7863 
0203 

09)6 
3259 

5602 
7945 
0288 

0990 
3336 

568/ 
8027 
0373 

(063 
34)2 
576/ 
8)09 
0458 

1137 
3488 
5840 
1191 

0543 

(2(0' 
3565 
59(9 
8273 
0627 

(284 
364/ 
5998 
8355 
07/2 

(357 
3717 
6077 
8437 
0797 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

(435 
1/58 
0882 
0606 
0329 

(4(4 
/I37 
0860 
0583 
0306 

(393 
l(/5 
0837 
0560 
0282 

/37/ 
/093 
08/5 
0536 
0258 

/350 
(07/ 
0792 
05/3 
0234 

7329 
(049 
0770 
0490 
02(0 

(308 
(028 
0747 
0467 
0/86 

(287 
(006 
0725 
0443 
0(62 

(265 
0984 
0702 
0420 

0/38 

SO'1244 
3C0962 
32-0679 
33-0397 
34  -O/  (4 

7  2368 
7-4703 
77037 
7'937( 
8'(706 

2456 
4793 
7/30 
9468 
(805 

2543 
•  4S84 
7224 
9564 
/904 

263  ( 
4974 
73(7 
9660 
2003 

27(9 
5065 
74/0 
9756 
2/02 

2806 
5)55 
7504 
9852 
220) 

2894 
5245 
7597 
9948 
2300 

2982 
5336 
7690 
»044 
2399 

3069 
5426 
7783 
0141 
2498 

3/57 
55/7 
7877 
0237 
2597 

3/ 
32 
33 
34 
35 

36 

37 
38 
39 
40 

0053 
9777 
950/ 
9224 

8948 

0029 
9752 
9475 
9(98 
892  ( 

4004 
9727 
9449 
9/7( 

8S94 

9980 
970( 
9423 
9/45 
8866 

9955 

9676 
9397 
9//S 
8839 

993  ( 
965  ( 
937( 
909  ( 
88(2 

9906 
?626 
9345 
9065 
8784 

988( 
9600 
93/9 
9038 
8757 

9857 
9575 
9293 
90(( 
8730 

34  '9832 
35-9549 
36-9267 
37-8935 
38'8702 

6-4040 
8  6375 
8'8709 
9'  (044 
9-3378 

4142 
6479 
88/7 
((54 
349  / 

4244 
6584 
8924 
1364 

3604 

4346 
6689 
9032 
(375 
37/8 

4448 
6793 
9/39 
(485 
383  / 

4549 
6898 
9247 
)595 

3944 

465  / 
7003 
9354 
(705 

4057 

4753 
7(07 
946J 
(8(6 
4/70 

4855 
72/2 
9569 
(926 
4283 

4956 
73/6 
9676 
2936 
4396 

36 

37 
38 
39 
40 

41 
42 

43 
44 
45 

8672 
8395 
8119 
7843 
7566 

8644 
8367 
8090 
7813 
7536 

86/6 
8338 
8061 
7783 
7505 

8588 
83(0 
S03I 
7753 
7475 

8560 
828  / 
8002 
7723 
7444 

8532 
8252 
7973 
7693 
74)3 

8504 
8224 
7943 
7663 
7382 

8476 
8(95 
79(4 
7633 
7352 

8448 
8(66 
7884 
7603 
732  ( 

39-8420 
40-8/37 
4/  7855 
427572 
437290 

9-57/3 
9'8047 
(0-0382 
(0-27/6 
/0-5050 

5829 
8166 
0503 
2840 
5(78 

5945 
8285 
0625 
2965 
5305 

6060 
8403 
0746 
3089 
5432 

6/76 
8522 
0868 
32/4 
5559 

6292 
8641 
0990 
3331) 
5687 

6408 
8760 
111! 
3463 

58/4 

6524 
8878 
(233 
35»7 
594, 

6640 
8997 
(354 
37(( 
6068 

6756 
9/)6 
1476 
3836 
6/96 

41 

42 
43 
44 
45 

46 
47 
48 
49 
50 

7290 
70/4 
6738 
6461 

6/85 

7259 
6982 
6705 
6428 
6/5/ 

7228 
6950 
6672 
6395 
6//7 

7(96 
69(8 
6640 
636( 

6083 

7/65 
6886 
6607 
6328 

6049 

7(34 
6854 
6574 
6294 
60/5 

7/02 
6822 
6541 
626  / 
5981 

707/ 
6790 
6508 
6227 
5946 

7039 
6757 
6476 
6194 
59/2 

447007 
45-6725 

46-6443 
47-6/60 
48-5878 

(0-7385 
(0-97(9 
(  1  -2054 
(  (  -4388 
(C6723 

7515 
9852 

2/90 
4527 

6864 

7645 
9985 
2325 
4665 
7006 

7775 

#//8 
246  / 
4804 
7/47 

7905 
025  / 
2597 
4943 

7288 

8035 
0384 
2733 
508/ 
7430 

8/65 
05/7 
2868 
5220 
757/ 

8295 
0650 
3004 
5358 

77/2 

8425 
0783 
3(40 
5497 
7854 

8555 
09(5 
3275 
5635 
7995 

46 
47 
48 
49 
50 

5/ 
52 
53 
54 
55 
56 
57 
58 
59 
60 

5909 
5632 
5356 
5080 
4803 

5574 
5597 
5320 
5043 
4766 

5839 
5562 
5284 
5006 
4729 

5805 
5526 
5248 
4970 
469  ( 

5770 
5491 
52(2 
4933 
4654 

5735 
5455 
5(76 
4896 
46(6 

5700 
5420 
5/39 
4859 
4579 

5665 
5384 
5/03 
4822 
454  ( 

5630 
5348 
5067 
4785 
4503 

49  5595 
50-53/3 
5C5030 
52-4748 
53-4465 

//'9057 
(2'/392 
(2-3726 
(2'606( 
12-8395 

920  / 
/539 
3876 
62/3 
855  / 

9346 
lift 

4026 
6366 
8706 

9490 
1833 
4/76 
65/9 
8862 

9634 
(980 
4326 
6671 
90/7 

9778 
2/27 
4475 
6824 
9/73 

9922 
2274 
4625 
6977 
9328 

»067 
2421 
4775 
7/29 
9484 

02(( 
2568 
4925 
7282 
9639 

0355 
27)5 
5075 
7435 
9795 

51 
52 
53 
54 
55 

4527 
425/ 
3975 
3698 
3422 

4489 
42/2 
3935 
3658 
338  / 

4451 
4/73 
3896 
3618 
3340 

44(3 
4(35 
3856 
3578 
3299 

4375 
4096 
38/7 
3538 
3259 

43.^6 
4057 
3777 
3497 
32/8 

4298 

4018 
3737 
3457 
3(77 

4260 
3979 
3698 
34/7 
3/36 

422  1 

3940 
3658 
3376 
3094 

54-4(83 
55-3901 
56-36(8 
57-3336 
58-3053 

(3-0729 
(3-3064 
(3'539S 
(3'7733 
(4-0067 

0888 
3225 
5562 
7900 
0237 

1046 

3386 
5726 
8066 
0407 

/205 

3547 
5S90 
8233 
0576 

/363 
3709 
6054 
8400 
0746 

)52) 
3870 
62)8 
8567 
09)6 

1680 
4031 
6382 
8734 
(085 

(838 
4/92 
6546 
890  / 
(255 

(996 

4353 
67(0 
'9067 
(425 

2)55 

45)4 
6874 
9234 
(594 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

3/46 
2869 
2593 
23/7 
2040 

3104 
2827 
2550 
2273 

(996 

3063 
2785 
2507 
2230 

(952 

302  ( 
2743 
2464 
2(86 
(908 

2980 
270  / 
242  ( 
2(42 
(863 

2938 
2658 
2379 
2099 
(8(9 

2896 
26(6 
2335 
2055 
(775 

2854 
2573 
2292 
20/f 
(730 

28/3 
253  / 
2249 
(967 
/686 

59'277I 
60-2488 
6  /  '220  6 
62'(923 
63'(64( 

(4-2402 
(4'4736 
147971 

14-9405 
15-1740 

2574 
49(( 
7249 
9586 
(923 

2747 
5087 
7427 
9767 
2/07 

29/9 
5262 
7605 
9948 
2291 

3092 
5437 
7783 
»/29 
2475 

3264 
5613 
796) 
03)0 
2659 

3437 
5788 
8(40 
049  ( 
2842 

3609 
5963 
83/8 
0672 

3026 

3782 
6)39 
8496 
0853 
32(0 

3954 
63)4 
8674 
(034 
3394 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

1764 
(488 
12/2 
0935 
0659 

(7/9 
(442 
((65 

0888 
0611 

/674 
(397 

1119 
084  ( 
0564 

(629 
(35( 
(073 
0794 
05/6 

(584 
(305 
(026 
0747 
0468 

(539 
(260 
0980 
0700 
042  / 

(494 
(2(4 
0933 
0653 
0373 

(449 
((68 
0887 
0606 
0325 

(404 
((22 
0840 
0559 
0277 

64  '(359 
65-1076 
66-0794 
67'OSI  1 
68-0229 

15-4074 
(5-6408 
(5-8743 
(6'(077 
(6-34(2 

426( 
6598 
8935 
(272 
36(0 

4447 
6787 
9/27 
/468 
3808 

4634 
6977 
9320 
(663 
4006 

4821 
7/66 
95/2 

(858 
4?04 

5007 
7356 
9704 
2053 
4402 

5/94 

7545 
9897 
2248 
4599 

5380 
7735 
»089 
2443 
4797 

5567 
7924 
028f 
2638 
4995 

5754 
8))3 
0473 
2833 
5/93 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

0383 
0(06 
9830 
9554 
9277 

0334 
0057 
9780 
9503 
9227 

0286 
*008 
973  / 
9453 
9/75 

0238 
9959 
9681 
9403 
9(24 

0/89 
99(0 
9631 
9352 
9073 

0(41 
986/ 
958  / 
9302 
9022 

0092 
98(2 
9532 
925  ( 
897  / 

4044 
9763 
948; 
920  ( 
89(9 

9995 
97(3 
9432 
9(50 
8868 

68-9946 
69-9664 
70  '938  / 
71-9099 
72'88I7 

(6'5746 
16'SOSI 
(7'04(5 
(7'2750 
(7-5084 

5947 
8284 
0622 
2959 
5296 

6/48 
8488 
0828 
3/68 
5508 

6349 
8692 
(034 
3377 
5720 

6549 
8895 
(241 
3587 
5932 

6750 
9699 
)447 
3796 
6(45 

695  / 
9302 
(654 
4005 
6357 

7/52 
9506 
/860 
42/4 
6569 

7352 
9709 
2066 
4424 
678( 

7553 
99(3 
2273 
4633 
6993 

71 
72 
73 
74 
75 

900  ( 
8725 
8449 
8/72 
7896 

8950 
8673 
8396 
8((9 

7842 

8898 
8620 
8342 
8065 

7787 

8846 
8568 
8289 
801  ( 
7733 

8794 
85(5 
8236 
7957 
7678 

8742 
8463 
8/83 
7903 
7624 

8690 
84(0 
8(30 
7849 
7569 

8638 
8357 
8076 
7795 

75/4 

8586 
8304 
8023 
774  ( 
7459 

73-8534 
74-8252 
75-7969 
76-7687 
77-7404 

(774(9 
(7-9753 

(8'2087 
(8  '4422 
(S'6756 

7633 
997( 
2308 
4645 
6983 

7848 
»/88 
2529 
4869 

7209 

8063 
0406 
2749 
5092 
7435 

8278 
0624 
2970 
53(6 
7661 

8493 
0842 
3/90 
5539 
7888 

8708 
(059 
341  1 
5762 
8114 

8923 
(277 
363/ 
5986 
8340 

9(38 
(495 
3852 
6209 
8566 

9353 
(7/2 
4072 
6432 
8792 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

7620 

7343 
7067 
679  ( 

65/4 

7565 
7288 
70(( 
6734 
6457 

7509 
7232 
6954 
6676 
6399 

7454 
7(76 
6898 
66/9 
634  ( 

7399 
7(20 
6841 
6562 
6283 

7344 
7064 
6784 
6505 
6225 

7288 
7008 
6728 
6447 
6(67 

7233 
6952 
667  / 
6390 
6109 

7(77 
6896 
66(4 
6332 
6050 

78-7(22 
79-6839 
80'6557 
81-62/5 
82-5992 

(8'909( 
(9'/425 
(9'3760 
(9-6094 
(9-8429 

9320 
(657 
3994 
6332 
8669 

9549 
1889 
4229 
6569 
8909 

9778 
2/2/ 
4464 
6807 
9/50 

»007 
2353 
4699 
7044 
9390 

0236 
2585 
4933 
7282 
9630 

0465 
2817 
5168 
7519 
9871 

0694 
3048 
5403 
7757 
»/// 

0923 
3280 
5637 
7994 
0351 

((52 
35)2 
5872 
8232 

0592 

8/ 
82 
83 
84 
85 

86 
87 
88 
89 
90 

6238 
5962 
5686 
5409 
5/33 

6180 
5903 
5626 
5349 
5072 

6(21 

5843 
5566 
5288 
50(( 

6063 
5784 
5506 
5228 
4949 

6304 
5725 
5446 
5(67 

4'J88 

5945 
5666 
5386 
5(06 

4826 

5886 
5606 
5326 
5045 
4765 

5828 
5547 
5265 

4984 
4703 

5769 
5487 
5205 
4923 

4642 

83-5710 

84-5427 
85'5/45 
86-4862 
87-4580 

20-0763 
20-3097 
20-5432 
20-7766 
2COIO( 

(006 
3344 
5681 
8018 
0355 

(249 
3590 
5930 
8270 
06(0 

(493 
3636 
6179 
852  ( 

0864 

(736 
4082 
6427 
8773 
II  19 

(979 
4328 
6676 
9025 
(373 

2222 
4574 
6925 
9276 
(628 

2465 
4820 
7/74 
9528 
(882 

2708 
5066 
7423 
9780 
2(37 

2952 
53M 
767( 
#03( 
239/ 

86 
87 
88 
89 
90 

v; 

'/2 
93 
94 
95 

4857 
4580 
4304 
4028 
3751 

4795 
45(8 
424  ( 
3964 
3687 

4733 
4455 
4(78 
3900 
3622 

4671 
4393 
4114 

3836 
3558 

4609 
4330 
405( 
3772 
3493 

4547 
4267 
3987 
3708 
3428 

4485 
4204 
3924 
3643 
3363 

4422 
4(4( 
3860 
3579 
3298 

4360 
4078 
3796 
35(5 
3233 

88-4297 
89  '40  15 
90-3733 
91  '3450 
92-3(68 

2C2435 
21  -4770 
2(7(04 
SI  -f  499 

22'I773 

2693 
5030 
7367 
9705 
2042 

2950 
5290 
7630 
9970 
23(0 

3207 
5550 
7893 
4236 
2579 

3465 
58(0 
8/56 
0502 
2848 

3722 
607( 
84(9 
0768 
3(16 

3979 
633  ( 
8682 
(034 
3385 

4237 
659( 
8945 
(299 
3654 

4494 
685  ( 
9208 
(565 
3922 

475( 
7111 
9471 
IB3I 
4191 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

96 
97 
98 
99 
(00 

76 

3475 
3/99 
2923 
2646 

2370 

34/0 
3/33 
2856 
2579 

2302 

3345 

3067 
2789 
25(2 

2234 

3279 
300/ 
2722 
2444 
2/66 

32/4 
2935 
2656 
2377 

2098 

3(48 
2869 
2589 
2309 
2029 

3083 
2802 
2522 
2241 
(96( 

30/7 
2736 
2455 
2/74 
(893 

295  ( 
2669 
2388 
2(06 
(824 

93-2685 
94'2603 
95-2320 
96-2038 
97-1755 

22-4(08 
22  '6442 
22-8776 
23'(//( 

23-3445 

4379 
6716 
9054 
(39( 

3728 

465( 
699  ( 
9331 
1671 

4011 

4922 
7265 
9608 
(951 

4294 

5/94 
7539 
9885 
223  / 

4577 

5465 
78(4 
4(62 
2511 

4859 

5736 
8088 
0439 
279  ( 
5/42 

6008 
8362 
07(6 
307  / 
5425 

6279 
8636 
0993 
3350 

5708 

6551 
89(0 
(270 
3630 

5990 

30' 

2!)' 

28' 

27'  |  26'  |  25'  |  24'   -I:','   -2-2'    21' 

3D'  |  29' 

28'  !  27' 

20' 

25'   24' 

23' 

22' 

21' 

O 

SINE. 

COSINE.           7G° 

• 


TRAVERSE  TABLES. 


13 
/ 

2 
3 
4 

5 

COSINE. 

SINE.            13° 

40' 

41' 

42' 

43'  |  44'   45'  |  46'  |  47' 

48' 

49' 

40'   41' 

42'   43'   44'   45'   46'   47'  |  48' 

49' 

97/7 
9434 

915; 

8867 
8584 

97/6 
9432 
9(49 
8865 
858( 

97/5 
943  ( 
9/46 
8862 
8577 

97(5 
9430 
9(44 
8859 
8574 

97(4 
9428 
9(42 
8856 
857( 

97(3 
9427 
9(40 
8854 
8567 

97(3 
9425 
9(38 
885  ( 
8564 

97(2 
9424 
9(36 
8848 
8560 

97(( 
9423 
9(34 
8845 
8557 

•97  (( 
1-9421 
2'9I32 
3-8843 
4-8553 

'2363 
•4725 
'7088 
'945  ( 
/•(8(4 

2366 
473  ( 
7097 
9462 
(828 

2368 
4737 
7(05 
9474 
(842 

237/ 
4742 
7//4 
9485 
(856 

2374 
4748 
7(22 
9496 
(870 

2377 
4754 
7(3( 
9507 
(884 

2380 
4759 
7(39 
95)9 
1898 

2383 
4765 
7(48 
9530 
(9(3 

2385 
477  / 
7)56 
954  ( 
(927 

2388 
4776 
7)64 
9553 
)94) 

( 
2 
3 
4 
5 

6 

7 
8 
9 

;o 

8301 
80/8 
7735 
7452 
7/69 

8297 
80(3 
7729 
7446 
7(62 

8293 
8008 
7724 
7439 
7/55 

8289 
8004 
77(8 
7433 
7(48 

8285 
7999 
77(3 
7427 
7/4( 

828  ( 
7994 
7707 
742  ( 
7(34 

8276 
7989 
7702 
74(5 
7/27 

8272 

7984 
7696 
7408 
7/20 

8268 
7979 
7691 
7402 
7((3 

5-8264 
67975 
7-7685 
S'7396 
9'7I06 

C4(76 
(  '6539 
C8902 
2'/265 
2-3627 

4(93 
6559 
8924 
(290 
3656 

42(0 
6579 
8947 
(3/5 
3684 

4227 
6598 
8970 
(34( 
37(2 

4244 
66(8 
8992 
(366 
3740 

426  ( 
6638 
90(5 
(392 
3769 

4278 
6658 
9037 
14/7 

3797 

4295 

6678 
9060 
(443 
3825 

43(2 
6697 
9083 
(468 
3853 

4329 
67/7 
9/05 
(493 
3882 

6 
7 
8 
9 
(0 

(( 
/2 
13 
14 
15 

6886 
6602 
63/9 
6036 
5753 

6878 
6594 
63(0 
6027 
5743 

6870 
6586 
630  / 
60(7 
5732 

6863 
6578 
6292 
6007 
5722 

6855 
6569 
6283 
5998 
57/2 

6848 
656( 
6274 
5988 
570( 

6840 
6553 
6265 
5978 
569( 

6832 
6544 
6256 
5969 
568( 

6825 
6J36 
6247 
5959 
5670 

IQ'6817 
1  1  '6528 
(2'  6238 
13-5949 
(4-5660 

2'5990 
2-8353 
3-07/5 
3-3078 
3'544/ 

602  ( 
8387 
0752 
3(18 
5483 

6052 
842  ( 
0789 
3/57 
5526 

6083 
8454 
0826 
3(97 
5568 

6((4 
8488 
0862 
3236 
56(0 

6(45 
8522 
0899 
3276 
5653 

6/77 
8556 
0936 
33/6 
5695 

6208 
8590 
0973 
3355 
5738 

6239 
8624 
(009 
3395 
5780 

6270 
8658 
(046 
3434 
5822 

(( 
12 
13 
14 
IS 

16 
17 
18 
19 

20 

5470 
5/87 
4904 
4620 
4337 

5459 
5(75 
4891 
4607 
4324 

5448 
5(63 
4879 
4594 
43/0 

5437 
5(52 
4866 
4581 
4296 

5426 
5(40 
4854 
4568 
4282 

54/5 
5(28 
4842 
4555 
4268 

5404 
5((6 
4829 
4542 
4255 

5393 
5(05 
48/7 
4529 
424  ( 

538  ( 
5093 
4804 
45(6 
4227 

15-5370 
I6'508I 
17-4792 
18-4502 
19-4213 

37804 
4-0/66 
4'2529 
4'4892 
4  '7255 

7849 
02/4 
2580 
4946 
73(( 

7894 
0262 
263  ( 
4999 
7368 

7939 
031  ( 
2682 
5053 
7424 

7985 
0359 
2733 
5(07 
748  ( 

8030 
0407 
2783 
5(60 
7537 

8075 
0455 
2834 
52/4 
7594 

8(20 
0503 
2885 
5268 
7650 

8(65 
055  ( 
2936 
532  / 
7707 

82(( 
0599 
2987 
5375 
7763 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

4054 
377; 
3488 
3205 
2922 

4040 
3756 
3472 
3(88 
2905 

4025 
374( 
3456 
3172 
2887 

40/( 
3726 
3440 
3)55 
2870 

3996 
37(0 
3425 
3/39 
2853 

3982 
3695 
3409 
3(22 
2836 

3967 
3680 
3393 
3(05 
2818 

3953 
3665 
3377 
3089 
280  / 

3938 
3650 
336( 
3072 
2784 

20  '3924 
2T3634 
22-3345 
23-3056 
24-2766 

4'96/7 
5-/9SO 
5-4343 
5-6705 
5-9068 

9677 
2042 
4408 
6773 
9(39 

9736 
2(04 
4473 
684  f 
92(0 

9795 
2167 
4538 
6909 
9280 

9855 
2229 
4603 
6977 
935  ( 

99(4 
229  / 
4668 
7045 
942  / 

9973 
2353 
4733 
7//2 
9492 

#033 
24(5 
4798 
7(80 
9563 

0092 
2477 
4863 
7248 
9633 

0(5) 
2539 
4928 
73/6 
9704 

21 
22 
23 
24 
25 

2639 
2355 
2072 
(789 
/506 

262( 
2337 
2053 
/769 

(485 

2603 
23(8 
2034 
(749 
1465 

2585 
2300 
20/4 
(729 

/444 

2567 
228  / 
(995 
(709 
(423 

2549 
2262 
(976 
(689 
(403 

2531 
2244 
(956 
(669 
(382 

25(3 
2225 
(937 
(649 
(36( 

2495 
2206 
(9(8 
(629 
(340 

25-2477 
26-2188 
27-1898 
28-1609 
29-1319 

6'/43( 

6  '3  794 
6-6(56 
6-85(9 

7-0882 

(504 
3870 
6236 
860( 
0967 

(578 
3946 
63(5 
8683 
(05( 

(65/ 

4023 
6394 
8765 
//36 

(725 
4099 
6473 
8847 
(22( 

(798 
4(75 
6552 
8929 
(306 

/872 
425  / 
663  / 
90/( 
(39( 

(945 
4328 
67(0 
9093 
(475 

20/9 

4404 
6789 
9/75 
/560 

2092 
4480 
6868 
9257 
/645 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

(223 
0940 
0657 
0373 
0090 

(202 
09(8 
0634 
0350 
0066 

(ISO 
0896 
061  ( 
0327 
0042 

//59 
0874 
0588 
0303 

#018 

(/37 
0852 
0566 
0280 
9994 

1116 

0829 
0543 
0256 
9970 

(095 
0807 
0520 
0233 
9946 

(073 
0785 
0497 
0209 
992  ( 

(052 
0763 
0474 
0(86 
9897 

30-1030 
31-0741 
32-0451 
33-0(62 
33-9873 

7'3245 
7'5607 
7  7970 
8  '0333 
8  "2696 

3332 

5698 
8063 
0429 
2794 

3420 
5788 
8(57 
0525 
2893 

3507 
5879 
8250 
062( 
2992 

3595 
5969 
8343 
07(7 
309  ( 

3683 
6059 
8436 
08/3 
3(90 

3770 
6(50 
8530 
0909 
3289 

3858 
6240 
8623 
(005 
3388 

3945 
633  / 
87/6 

1  101 
3487 

4033 
642  / 
8809 
//97 
3586 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

9807 
9524 
924; 
8958 
8675 

9782 
9499 
92(5 
893( 
8647 

9758 
9473 
9(89 
8904 
8620 

9733 

9448 
9/62 
8877 
8592 

9708 
9422 
9(36 
8850 
8564 

9683 
9397 
9((0 
8823 
8537 

9658 
9371 
9084 
8796 
8509 

9633 
9345 
9057 
8769 
8481 

9608 
9320 
903  ( 
8742 
8454 

34  '9583 
35-9294 
36'9005 
37-87(5 
38'8426 

8-5058 
8742( 
8-9784 
9-2(46 
9-4509 

5160 
7526 
9891 
2257 
4622 

5262 
7630 
9998 
2367 
4735 

5363 
7735 
#(06 
2477 
4848 

5465 
7839 
02(3 
2587 
496  ( 

5567 
7944 
032  ( 
2698 
5074 

5669 

8048 
0428 
2808 
5/87 

5770 
8(53 
0535 
2918 
5300 

5872 
8257 
0643 
3028 
5413 

5974 
8362 
0750 
3/38 
5526 

36 
37 
38 
39 

40 

4/ 
42 
43 
44 
45 

8392 
8/08 
7825 
7542 
7259 

8363 
8080 
7796 
75(2 
7228 

8335 
8051 
7766 
7482 
7(97 

8307 
8022 
7736 
745  ( 
7(66 

8279 
7993 
7707 
742  ( 
7/35 

8250 
7964 
7677 
739  ( 
7(04 

8222 
7935 
7647 
7360 
7073 

8/93 
7906 
76(8 
7330 
7042 

8/65 
7876 
7588 
7299 
70/0 

39-8/37 
40-7847 
41-7558 
42-7269 
43-6979 

9-6872 
9-9235 
(0'(597 
(0-3960 
(0-6323 

6988 
9353 
(7(9 
4084 
6450 

7(04 
9472 
(840 
4209 
6577 

72/9 
959; 
(962 
4333 
6704 

7335 
9709 
2083 
4457 
683( 

745  / 
9828 
2205 
4582 
6959 

7567 
9947 
2326 
4706 
7086 

7683 
#065 
2448 
4830 
72(3 

7799 
0(84 
2569 
4955 
7340 

79(5 
0303 
2691 
5079 
7467 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

6976 
6693 
64/0 
6/26 
5843 

6944 
6660 
6377 
6093 
5809 

69(3 
6628 
6344 
6059 
5775 

688  ( 
6596 
63(0 
6025 
5740 

6849 
6563 
6277 
599  / 
5706 

68(7 
653  / 
6244 
5958 
5671 

6786 
6498 
62(1 
5924 
5636 

6754 
6466 
6(78 
5890 
5602 

6722 
6433 
6144 
5856 
5567 

44'6690 
45'640( 
46'6(/( 
47-5822 
48-5532 

(0-8686 
(C(048 
(C34(( 
(  (  '5774 
//•S/36 

88(6 
1181 

3547 
59/2 
8278 

8946 
(3(4 
3682 
6051 
84(9 

9076 
(447 
38(8 
6)89 
8560 

9206 
(580 
3954 
6328 
8702 

9336 
(7(2 

4089 
6466 
8843 

9465 
(845 
4225 
6605 
8984 

9595 
1978 
4360 
6743 
9/26 

9725 
201 

4496 
688( 
9267 

9855 
2243 
4632 
7020 
9408 

46 
47 
48 
49 
50 

SI 
52 
53 
54 
55 

5560 
5277 
4994 
47/1 
4428 

5525 
524  ( 
4958 
4674 
4390 

5490 
5206 
492  ( 
4637 
4352 

5455 
5170 
4885 
4599 
43(4 

5420 
5(34 
4848 
4562 
4276 

5384 
5098 
48/( 
4525 
4238 

5349 
5062 
4775 
4487 
4200 

53(4 
5026 
4738 
4450 
4(62 

5278 
4990 
4701 
4413 
4(24 

49-5243 
50-4954 
5)  '4664 
52-4375 
53-40&6 

/  2  '0499 
(2'2862 
(2'5225 
/2'7587 
/  2  '9950 

0643 
3009 
5374 
7740 
#106 

0787 
3/56 
5524 
7893 
026  / 

0932 
3303 
5674 
8045 
04)6 

(076 
3450 
5824 
8(98 
0572 

(220 
3597 
5974 
8350 
0727 

(364 
3744 
6(23 
8503 
0883 

(508 
389) 
6273 
8656 
(038 

(652 
4037 
6423 
8808 
//93 

(796 
4(84 
6572 
8961 
(349 

51 
52 
53 

54 
55 

56 
57 
58 
59 
60 

4/45 
3861 
3578 
3295 
30;2 

4106 
3822 
3538 
3255 

2971 

4067 
3783 
3498 
32/4 
2929 

4029 
3744 
3459 
3(73 
2888 

3990 
3704 
34/8 
3133 
2847 

3952 
3665 
3378 
3092 
2805 

39/3 
3626 
3338 
3051 

2764 

3874 
3586 
3298 
3010 
2722 

3835 
3547 
3258 
2969 
268  / 

54-3796 
55-3507 
56-32(8 
57-2928 
58-2639 

/3'23/3 
(3'4676 
13-7038 
/3'940/ 
(4'/764 

247  ( 
4837 
7202 
9568 
(933 

2629 
4998 
7366 
9734 
2(03 

2788 
5)59 
7530 
990) 
2272 

2946 
5320 
7694 
#068 
2442 

3(04 
5481 
7858 
0235 
26/2 

3262 
5642 
8022 
040  / 
278( 

342  ( 
5803 
8(86 
0568 
295  ( 

3579 
5964 
8349 
0735 
3/20 

3737 
6125 
8513 
090( 
3290 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

2729 
2446 
2(63 
(879 
/596 

2687 
2403 
2((9 
(836 
(552 

2645 
2360 
2076 
(79( 
(507 

2603 
23(8 
2033 
/747 
(462 

256  / 
2275 
(989 
(703 
(417 

2519 
2232 
1946 
(659 
/372 

2476 
2/89 
(902 
(6(5 
(327 

2434 
2(46 
(858 
/570 
(282 

2392 
2(03 
(815 
(526 
(237 

59-2350 
60-2060 
61-1771 
62-1482 
63-1192 

(4'4/26 
(4'6489 
(4-8852 
(5'(2/5 
(5-3577 

4299 
6664 
9030 
(396 
376( 

447( 
6840 
9208 
(576 
3945 

4644 
70(5 
9386 
(757 
4(28 

48(6 
7)90 
9564 
(938 
43(2 

4988 
7365 
9742 
2//9 
4496 

5(6) 
7540 
9920 
2300 
4679 

5333 
77(6 
#098 
248  ( 
4863 

5505 
789  / 
0276 
266  / 
5047 

5678 
8066 
0454 
2842 
5230 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

(3/3 
/030 
0747 
0464 
0/8/ 

(268 
0984 
0700 
04(6 
0(33 

(222 
0938 
0653 
0369 
0084 

((77 
0892 
0607 
032) 
#036 

1131 

0846 
0560 
0274 
9988 

(086 
0799 
05(3 
0226 
9939 

(040 
0753 
0466 
0(78 
9891 

0994 
0706 
04(8 
0130 
9843 

0949 
0660 
037( 
0083 
9794 

64-0903 
65-06(3 
66-0324 
67-0035 
67-9745 

15-5940 
(5-8303 
(6-0666 
(6-3028 
(6'539( 

6(27 
8492 
0858 
3223 
5589 

63/3 

8682 
1050 
34(8 
5787 

6500 
887( 
(242 
3613 

5984 

6686 
9060 
(434 
3808 
6(82 

6873 
9250 
1626 
4003 
6380 

7059 
9439 
(8(9 
4(98 
6578 

7246 
9628 
2011 
4393 
6776 

7432 
98/7 
2203 
4588 
6973 

76/8 
#007 
2395 
4783 
7/7/ 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 

9898 
96(4 
933  ( 
9048 
8765 

9849 
9565 
928  / 
8997 
87(4 

9800 
95(5 
9231 
8946 
8662 

975  ( 
9466 
9(81 
8895 
86(0 

9702 
94(6 
9130 
8844 
8558 

9653 
9366 
9080 
8793 
8507 

9604 
93/6 
9029 
8742 
8455 

9555 
9267 
8979 
869  ( 
8403 

9505 
9217 
8928 
8639 
835( 

68-9456 
69-9(67 
70-8877 
7  C8588 
72-8299 

(6-7754 
(7'0((6 
(7'2479 
/7'4842 
(77205 

7954 
0320 
2686 
5051 
74(7 

8/55 
0523 
2892 
5260 
7629 

8356 
0727 
3098 
5469 
784  ( 

8556 
0930 
3304 
5678 
8052 

8757 
(134 
35(( 
5888 
8264 

8958 
(337 
37(7 
6097 
8476 

9(58 
(54( 
3923 
6306 
8688 

9359 
/744 
4/29 
65/5 
8900 

9559 
/947 
4336 
6724 
9//2 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

8482 
8/99 
79(6 
7632 
7349 

8430 
8/46 
7862 
7578 
7294 

8377 

8093 
7808 
7524 
7239 

8325 

8040 
7755 
7469 
7(84 

8273 
7987 
770) 
7415 
7(29 

8220 
7933 
7647 
7360 
7074 

8(67 
7880 
7593 
7306 
70/8 

8(15 
7827 
7539 
725( 
6963 

8062 
7773 
7485 
7(96 
6907 

73-8009 
74-7720 
75  743  ( 
76-7141 
77  '6852 

(7  '9567 
(8'(930 
(8  '4293 
(8  '6656 
(8'90(8 

9782 
2/48 
45)3 
6879 
9244 

9997 
2365 
4734 
7/02 
9470 

#2/2 
2583 
4954 
7325 
9697 

0427 
280( 
5/75 
7549 
9923 

0641 
30(8 
5395 
7772 
#(49 

0856 
3236 
56(5 
7995 
0375 

I07/ 

3453 
5836 
82/8 
060/ 

(285 
367/ 
6056 
844) 
0827 

(500 
3888 
6276 
8665 
(053 

76 
77 
78 

79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

7066 
6783 
6500 
62(7 
5934 

70/( 
6727 
6443 
6/59 

5875 

6955 
6670 
6386 
6(0( 
58(7 

6899 
66(4 
6329 
6043 
5758 

6843 
6557 
627( 
5985 
5700 

6787 
650  ( 
62(4 
5927 
564  ( 

673  ( 

6444 
6/57 
5869 
5582 

6675 
6387 
6099 
58// 
5523 

66(9 
6330 
604  / 
5753 
5464 

78-6563 
79-6273 
SO'5984 
8  (  '5695 
82-5405 

)9'(38( 
(9-3744 
(9'6(07 
(9-8469 
20  '0832 

(6(0 
3976 
634  ( 
8707 
(072 

(839 
4207 
6576 
8944 
/3/2 

2068 
4439 
68/0 
9/8( 
(553 

2297 
467  / 
7045 
94/9 
(793 

2526 
4902 
7279 
9656 
2033 

2754 
5/34 
75(4 
9893 
2273 

2983 
5366 
7748 
#/3/ 
25/3 

32/2 
5597 
7983 
0368 
2753 

344/ 
5829 
82/7 
0605 
2994 

81 
82 
83 
84 
85 

565  ( 
5367 
5084 
480( 
45/8 

559  ( 

5308 
5024 
4740 
4456 

5532 
5248 
4963 
4679 
4394 

5473 
5(88 
4903 
46(7 
4332 

54/4 
5/28 
4842 
4556 
4270 

5354 
5068 
478( 
4494 
4208 

5295 
5007 
4720 
4433 
4(46 

5235 

4947 
4659 
4371 
4083 

5/75 
4887 
4598 
43/0 
402  / 

83-5116 

84-4826 
85-4537 
86-4248 
87-3958 

20-3(95 

20-5557 
20-7920 
2)  0283 
21-2646 

3438 
5803 
8)69 
0534 
2900 

36$  1 

6049 
84/8 
0786 
3/54 

3924 
6295 
8666 
(037 
3409 

4(67 
6541 
89/5 
(289 
3663 

44(0 
6787 
9(64 
(540 
39(7 

4653 
7033 
94(2 
(792 
4(72 

4896 
7278 
96S( 
2043 
4426 

5/39 
7524 
9909 
2295 
4680 

5382 
7770 
#(58 
2546 
4934 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

4235 
3952 
3669 
3385 
3/02 

4/72 
3889 
3605 
332  ( 
3037 

4110 
3825 
354( 
3256 
2972 

4047 
3762 
3477 
3/91 
2906 

3984 
3698 
34(2 
3(27 
284  f 

392  / 
3635 
3348 
3062 
2775 

3858 
357  ( 
3284 
2997 
2709 

3795 
3507 
32(9 
293  ( 
2643 

3732 
3444 
3/55 
2866 
2578 

88-3669 
89  -3;.'80 
90-3090 
91-2801 
92-25(2 

21  5008 
2I737( 
21  -9734 
22-2097 
22-4459 

5266 
7631 
9997 
2362 
4728 

5523 
7891 
#259 
2628 
4996 

5780 
8(5( 
0522 
2893 
5265 

6037 
84/f 
0785 
3/59 
5533 

6294 
867( 
(048 
3425 
5802 

655  ( 
8931 
1311 
3690 
6070 

6808 
9191 
1573 
3956 
6338 

7065 
945/ 
(836 
422  / 
6607 
8992 
(377 
3763 
6/48 
8534 

7322 
97/( 
2099 
4487 
6875 

91 
92 
93 
94 
95 

96 

97 
98 
99 
100 

76 

28/9 
2536 
2253 
/970 
(687 

2753 

2469 
2(86 
(902 
(6/8 

2687 

2403 
2(18 
(834 
(549 

262  ( 
2336 
205  ( 
(765 
(480 

2555 
2269 
(983 
(697 
1411 

2488 
2202 
(9(5 
(629 
(342 

2422 
2(35 
(847 
(560 
(273 

2355 
2067 
(780 
(492 
(204 

2289 
2000 
(7(2 
(423 
1(34 

93-2222 

94'/933 
95")  644 
96-1354 
97-1065 

22-6822 
22-9(85 
23"/547 
23'39/Q 
23-6273 

7093 
9459 
(824 
4(90 
6556 

7365 
9733 
2/01 
4470 
6838 

7636 
#007 
2378 
4749 
7(2( 

7907 
028( 
2655 
5029 
7403 

8/78 
0555 
2932 
5309 
7686 

8450 
0829 
3209 
5589 
7968 

872( 
1/03 
3486 
5868 
825  / 

9263 
/65/ 

4040 
6428 
88/6 

96 
97 
98 
99 
(00 

20' 

19' 

18' 

IV 

16' 

15' 

14' 

13' 

12' 

11' 

20' 

19' 

IK 

17' 

16' 

15' 

14' 

13'  |  12' 

11' 

SINE. 

COSINE.            76° 

TRAVERSE  TABLES. 


13 

/ 

2 
3 
A 
5 

6 

7 

a 

9 
10 

> 

COSINE. 

SINE.            13° 

50' 

51'   5i" 

53' 

54'   55' 

56'   57' 

58' 

Off 

50' 

ft!'  !  52'   53' 

54'   55' 

56' 

57' 

Sff 

5!)' 

1 

4 
S 

97/0 
9420 
9/30 
8840 
8550 

9709 
94/9 
9/28 
8837 
8546 

9709 
94/7 
9/26 
8834 
8543 
825  ( 
7960 
7668 
7377 
7086 

9708 
94/6 
9/24 
883  / 
8539 
8247 
7955 
7663 
737  / 
7079 

9707 
9414 
9(2( 
8829 
8536 

9706 
94(3 
9(/9 
8826 
8532 

9706 
94/2 
9117 
8823 

8529 

9705 
94/0 
9//5 

8820 
8525 

9704 
9409 
9//3 

88/7 
8522 

'9704 
/  '9407 
2-9111 
3-88/5 
4-85/8 

'239/ 
•4782 
•7/73 

•9564 

/•/955 

2394 
4788 
7/8/ 
9575 
(969 

2397 
4793 
7/90 
9587 
/983 

2399 
4799 
7/98 
9598 
/997 

2402 
4805 
7207 
9609 
20// 

2405 
48/0 
72/5 
9620 
2026 

2408 
48/6 
7224 
9632 
2040 

24  // 
4822 
7232 
9643 
2054 

24/4 
4827 
724/ 
9654 
2068 

24/6 
4833 
7249 
9666 
2082 

8260 
7970 
7680 
7390 
7/00 

8256 
7965 
7674 
7383 
7093 

8243 
7950 
7657 
7364 
7072 

8239 
7945 
7652 
7358 
7065 

8235 
7940 
7646 
7352 
7058 

8230 
7935 
764  / 
7346 

7051 

8226 
793  / 
7635 
7339 

7044 

5  '8222 
67926 
7V629 
8-7333 

9-7037 

/'4346 
T6737 
T9/28 
2'/5/9 

2'39/fl 

4363 
6757 
9)50 
(544 
3938 

4380 
6776 
9/73 
(570 

3966 

4397 
6796 
9/96 
(595 
3995 

44/4 
68/6 
92/8 
1621 

4023 

443  / 
6836 
924  / 
/646 
405( 

4448 
6855 
9263 
/67/ 

4079 

4465 
6875 
9286 
/697 
4/08 

4481 
6895 
9309 
(722 
4/36 
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69/5 
933  / 
/748 
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8 
9 

10 

u 
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13 
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IS 
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65/9 
6229 
5939 

5649 

6802 
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6220 
5930 
5639 

6794 
6503 
62// 
5920 
5628 

6786 
6494 
6202 
59/0 
56/8 

6779 
6486 
6/93 
5900 
5607 

677/ 
6478 
6/84 
589/ 

5597 

6763 
6469 
6/75 
588  / 
5586 

6756 
646/ 
6/66 
587  / 
5576 

6748 
6452 
6/57 
586  / 
5565 

/0'6740 
/  1  '6444 
/2'6/48 
13-5851 
14-5555 

2-6301 
2'8692 
3-/083 
3  '3474 
3-5865 

6332 
8726 
((20 
3513 

5907 

6363 
8760 
//56 
3553 
5949 

6394 
8793 
1193 
3592 
5992 

6425 
8827 
/230 
3632 
6034 

6456 
S86/ 
/266 
367  / 
6077 

6487 
8895 
/303 
37// 
6//9 

65/8 
8929 
(340 
375  / 
6/6/ 

6549 
8963 
/376 
3790 
6204 

6580 
8997 
14/3 
3830 
6246 
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12 
13 
14 
IS 

16 
17 
18 
19 
20 

5359 
5069 
4779 
4489 
4199 

5348 
5057 
4767 
4476 
4/85 

5337 
5046 
4754 
4463 
4/7/ 

5326 
5034 
4742 
4449 
4/57 

53/5 

5022 
4729 
4436 
4/43 

5303 
50/0 
47/6 
4423 
4/29 

5292 

4998 
4704 
44/0 
4//5 

528  / 
4986 
469  / 
4396 
4/0/ 

5270 
4974 
4679 
4383 
4087 

IS'5259 
16-4962 
17-4666 
/  8  '4370 
/9'4073 

3-8256 
4-0647 
4-3038 
4  '5429 
4-7S20 

830( 
0695 
3089 
5482 
7876 

8346 
0743 
3/39 
5536 

7933 

839  / 
079  / 
3/90 
5590 
7989 

8436 
0839 
324  / 
5643 
8046 

8482 
0887 
3292 
5697 
8/02 

8527 
0935 
3343 
575  / 
8/59 

8572 
0983 
3394 
5804 
82/5 

8617 
/03/ 

3444 
5858 
S27/ 

8662 
/079 
3495 
59/2 
8328 

16 
17 
18 

19 

20 

21 
22 
23 
24 
25 

3909 
36/9 
3329 
3039 
2749 

3894 
3604 
33/3 
3022 
273) 

3880 
3588 
3297 
3005 
27/4 

3865 
3573 
328  / 
2989 
2697 

3850 
3558 
3265 
2972 
2679 

3836 
3542 
3249 
2955 

2662 

3S2/ 
3527 
3233 
2938 

2644 

3806 
35// 
32/6 
2922 
2627 

3792 
3496 
3200 
2905 
2609 

20'3777 
21  '348  / 
22-3/84 
23-2888 

24-2592 

5*0211 

5'2602 
5  '4993 
5V3S4 
5-9775 

0270 
2664 
5058 
745  / 
9845 

0329 
2726 
5/23 
75/9 
99/6 

0389 
2788 
5/88 
7587 
9986 

0448 
2850 
5252 
7655 
#057 

0507 
29/2 
53/7 
7722 
0/28 

0566 
2974 
5382 
7790 
0/98 

0626 
3037 
5447 
7858 
0269 

0685 
3099 
55/2 
7926 
0339 

0744 
3/6/ 
5577 
7994 
04/0 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

2459 
2/69 
/879 
/589 
/299 

244  / 
2/TO 
7859 
/568 
/278 

2423 
2/3/ 
/840 
/54S 

(257 

2404 
2//2 
/820 
/52S 
/236 

2386 
2093 
1801 
1508 
1215 

2368 
2075 
/78/ 
(488 
(/94 

2350 
2056 
/76/ 
/467 
1173 

2332 

2037 
(742 
/447 
((52 

23/3 
20/8 
/722 
/427 
1131 

25-2295 
26-1999 
27-1703 
28-1406 
29-1110 

6-2/66 
6-4557 
6'6948 
6-9339 
7-/730 

2239 
4633 
7027 
9420 
(8/4 

23/2 
4709 
7/06 
9502 
(S99 

2386 

4785 
7/85 
9584 
1984 

2459 
4862 
7264 
9666 
2068 

2533 
4938 
7343 

9748 
2/53 

2606 
50/4 
7422 
9830 
2238 

2680 
5090 
750/ 
99/2 
2323 

2753 
5/66 

7580 
9994 
2407 

2826 
5243 
7659 
#075 
2492 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

/009 
07/8 
0428 
0/38 
9848 

0987 
0696 
0406 
0//5 
9824 

0965 
0674 
0383 
009  / 
9800 

0944 
0652 
0359 
0067 
9775 

0922 
0629 
0336 
0044 
975  / 

0900 
0607 
03/3 
#020 
9726 

0879 
0585 
0290 
9996 
9702 

0857 
0562 
0267 
9972 
9677 

0835 
0540 
0244 
9948 
9653 

30-08/3 
3T05I7 
32-0221 
32-9924 
33-9628 

7-4121 
7'65II 
7'8902 
S-/293 
S'3684 

4208 
6602 
8996 
/389 
3783 

4296 
6692 
9089 
I486 
3882 

4383 
6783 
9/82 
(582 
398/ 

447  / 
6873 
9275 
/678 
4080 

4558 
6963 
9368 
(774 
4/79 

4646 
7054 
9462 
(870 
4277 

4733 
7/44 
9555 
/966 
4376 

482  / 

7234 
9648 
2062 
4475 

4908 
7325 
974  / 
2/57 
4574 
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32 
33 
34 
35 

36 

37 
38 
39 

40 

9558 
9268 
8978 
8688 
8398 

9533 
9243 
8952 
866  / 
8370 

9508 
92/7 
8925 
8634 
8342 

9483 
9/9( 
8899 
8607 
83/5 

9458 
9/65 
8872 
8579 
8287 

9433 
9/39 
8846 
8552 
8259 

9408 
9113 
8819 
8525 
823  / 

9382 
9087 
8792 
8498 
8203 

9357 
906/ 
8766 
8470 
8/75 

34-9332 
35-9035 
36-8739 
37-8443 
38-8/46 

8  '6075 
S'8466 
9'0857 
9'3248 
9-5639 

6/77 
S57/ 
0965 
3359 
5752 

6279 

8675 
/072 
3469 
5865 

6380 
8780 
//79 
3579 
5978 

6482 
8884 
(287 
3689 
609) 

6584 
8989 
/394 
3799 
6204 

6685 
9093 
ISOI 

3909 
63/7 

6787 
9/98 
/609 
40(9 
6430 

6889 
9302 
(7/6 
4/29 
6543 

6990 

9407 
/823 
4239 
6656 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 

8/08 
78/8 
7528 
7238 
6948 
6658 
6368 
6078 
5788 
5498 

8080 
7789 
7498 
7207 
69/7 

805  / 
7760 
7468 
7/77 
6885 

8022 
7730 
7438 
7/46 

6854 

7994 
770  / 
7408 
7115 
6822 

7965 
7672 
7378 
7085 
679  / 

7936 
7642 
7348 
7054 
6759 

7908 
76(3 
73/8 
7023 

6728 

7879 
7583 
7288 
6992 
6696 

39-7850 
407554 
41  7257 
42-6961 
43  '6665 

9'8030 
/0'042( 
/0-28/2 
10  5203 
10-7594 

8/46 
0540 
2934 
5328 
772/ 

8262 
0659 
3055 
5452 
7848 

8378 
0777 
3/77 
5576 
7976 

8493 
0896 
3298 
5700 
8/03 

8609 
/0/4 
34/9 
5825 
8230 

8725 
(133 
354  / 
5949 
8357 

884  / 
(252 
3662 
6073 
8484 

8957 
/370 
3784 
6/97 
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/4S9 
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632  / 
8738 
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45 
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6626 
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6044 
5754 
5463 

6594 
6302 
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57/9 
5428 

6562 
6270 
5977 
5685 
5393 

6530 
6237 
5944 
565  / 
5358 

6497 
6204 
59/0 
56/7 
5323 

6465 
6/7( 
5877 
5583 

5288 

6433 
6(38 
5843 
5548 
5253 

640( 
6/05 
5809 
55/4 
52/8 

44-6368 
45-6072 
46-5776 
47-5479 
48-5/83 

10-9985 
1  1  2376 
//'4767 
11-7158 
/  /  '9549 

#//5 

2509 
4903 
7297 
9690 

0245 
2642 
5038 
7435 
9832 

0375 
2774 
5/74 
7573 
9973 

0505 
2907 
5309 
77/2 
#//4 

0635 
3040 
5445 
7850 
0255 

0765 
3/73 
5580 
7988 
0396 

0895 
3305 
57/6 
8/27 
0538 

/024 
3438 
5852 
8265 

0679 

//54 
357/ 
5987 
8403 
0820 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

5208 
49/8 
4628 
4337 
4047 

5/72 
488  / 
459  / 
4300 
4009 

5/37 
4845 
4554 
4262 
397  / 

5/0/ 
4809 
45/7 
4225 
3932 

5065 
4773 
4480 
4/87 
3894 

5030 
4736 
4443 
4/49 
3856 

4994 
4700 
4406 
4111 
3817 

4958 
4663 
4368 
4074 
3779 

4923 
4627 
433  / 
4036 
3740 

49-4887 
50-4590 
5  /  '4294 
52-3998 
53-3701 

/2-/940 
/  2-433  / 
/  2  6722 
/2'9//3 
/3-/504 

2084 
4478 
6872 
9266 
/659 

2228 
4625 
7022 
94/8 
(8/5 

2372 
4772 
7171 
9571 
1970 

25/6 
49/9 
732  / 
9723 
2/25 

2660 
5065 
747/ 
9876 
228  / 

2804 
52/2 
7620 
#028 
2436 

2948 
5359 
7770 
0/8J 
259  / 

3092 
5506 
79/9 
0333 
2747 

3236 
5653 
8069 
0485 
2902 

SI 

52 
53 
54 
55 
56 
57 
58 
59 
60 

3757 
3467 
3/77 
2887 
2597 

37/8 
3428 
3/37 
2846 
2555 

3679 
3388 
3097 
2805 
25/4 

3640 
3348 
3056 
2764 
2472 

3601 
3308 
30/6 
2723 
2430 

3562 
3269 
2975 
268  / 

2388 

3523 
3229 
2934 
2640 
2346 

3484 
3(89 
2894 
2599 

2304 

3444 
3/49 
2853 
2557 
2262 

54  '3405 
55-3/09 
56-28/2 
57-25/6 
58-2220 

/3'3»95 
/  3  '6286 
/3-S677 
/4-/06S 
(4-3459 

4053 
6447 
8841 
(235 
3628 

42/f 
6608 
9005 
/40I 
3798 

4370 
6769 
9/69 
/568 
3967 

4528 
6930 
9332 
(735 
4/37 

4686 
709  / 
9496 
/90/ 
4306 

4844 
7252 
9660 
2068 
4476 

5002 
74/3 
9824 
2234 

4645 

5/60 

7574 
9987 
240  / 
48/4 

53/8 
7735 
#/5/ 
2567 

4984 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

2307 
20/7 
/727 
/437 
f/47 

2265 
1974 
1683 
1393 
1102 

2222 
/93/ 
(639 
/348 
/056 

2/30 
/8S8 
(595 
(303 
1011 

2/37 
/844 
/55/ 
(259 
0966 

2094 
1801 
1507 
1214 
0920. 

2052 
(757 
/463 
//69 
0875 

2009 
(7(4 
(4(9 
(/24 
0829 

/966 
/67/ 
1375 
1079 
0784 

59-1923 
60-1627 
6TI33I 
62-1034 
63-0738 

/4-5850 
/  4  -8241 
(S'0632 
/  5  '3  023 
/5'54/4 

6022 
84/6 
08/0 
3204 
5598 

6/95 
859  / 
0988 
3385 
578  / 

6367 
8766 
1166 
3565 
5965 

6539 
894  / 
1144 

3746 
6/48 

67// 
9//6 
/522 
3927 

6332 

6884 
929  / 
/699 
4/07 
65/5 

7056 
9467 
/S77 
4288 
6699 

7228 
9642 
2055 
4469 
6882 

7400 
98/7 
2233 
4649 
7066 

61 
62 
63 
64 
65 

0857 
0567 
0277 
9987 
9697 

0811 
0520 
0230 
9939 
9648 

0765 
0474 
0/82 
989  / 
9599 

0719 
0427 
0/35 
9843 
9550 

0673 
0380 
0087 
9794 
9502 

0627 
0333 
#040 
9746 
9453 

058  / 
0286 
9992 
9698 

9404 

0534 
0239 
9944 
9649 
9355 

0488 
0/92 
9897 
960/ 
9305 

64-0442 
65-0/45 
65-9849 
66-9553 
67-9256 

(57805 
(6-0(96 
(6-2587 
(6'4978 
/  6  '7369 

799  / 
0385 
2779 
5/73 

7567 

8/78 
0574 
297  / 
5368 
7764 

8364 

0764 
3/63 
5563 
7962 

8550 
0953 
3355 
5757 
8/60 

8737 
//42 
3547 
5952 
8357 

8923 
/33/ 
3739 
6/47 
8555 

9//0 
/520 
393  / 
6342 
8753 

9296 
/709 
4/23 
6537 
8950 

9482 
(899 
43/5 
673  / 
9/48 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

9407 
9//7 
8827 
8537 
8246 

9357 
9067 
8776 
8485 
8/94 

9308 
90/6 
8725 
8434 
8142 

9258 
8966 
8674 
8382 
8090 

9209 
89/6 
8623 
8330 
8037 

9/59 
8866 
8572 
8278 
7985 

9(09 
88/5 
852  / 
8227 
7932 

9060 
8765 
8470 
8(75 
7880 

90/0 
87/4 
84/8 
8/23 
7827 

68-8960 
69-8664 
70-3367 
7I'807I 
727775 

16  '9760 
/7'2/5/ 
/  7  '4542 
17  '6933 

/  7  '9324 

9960 
2354 
4748 
7/42 
9536 

#/6/ 
2558 
4954 
735/ 
9747 

036/ 
2761 
5/60 
7560 
9959 

0562 
2964 
5366 
7769 
#/7/ 

0762 
3/67 
5573 
7978 
0383 

0963 
337/ 
5779 
8/87 
0595 

1163 
3574 
5985 
8396 

0806 

/364 
3777 
6/9/ 
8604 
(0/8 

/564 
398  / 
6397 
88/3 

/230 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

7956 
7666 
7376 
7086 
6796 

7904 
76/3 
7322 
703  / 
674  / 

785/ 
7559 
7268 
6976 
6685 

7798 
7505 
72/3 
692  / 
6629 

7745 
7452 
7/59 
6866 
6573 

769  / 
7398 
7/04 
68// 
65/7 

7638 

7344 
7050 
6756 
646  / 

7585 
7290 
6995 
6700 
6405 

7532 
7236 
6940 
6645 
6349 

73-7478 
74-7182 
75  '6886 
76'6589 
77-6293 

18-1715 
18-4106 
IS'6497 
18-8888 
I9'I279 

(929 
4323 
67/7 
9111 
1505 

2/44 
454/ 
6937 
9334 
/73/ 

2359 
4758 
7/58 
9557 
1957 

2573 

4975 
7378 
9780 
2/82 

2788 
5/93 
7598 
#003 
2408 

3002 
54/0 
78/8 
0226 
2634 

32/7 
5628 
8039 
0449 
2860 

3432 
5845 
8259 
0672 
3086 

3646 
6062 
8479 
0895 
33/2 

76 
77 
78 
79 

80 

SI 
82 
83 
84 
85 

6506 
62/6 
5926 
5636 
5346 

6450 
6/59 
5868 
5578 
5287 

6393 
6/02 
581  / 
55/9 
5228 

6337 
6045 
5753 
5460 
5/68 

6280 
5988 
5695 
5402 
SI  09 

6224 
5930 
5637 
5343 
5050 

6/67 
5873 
5579 
5284 
4990 

61/0 
58)5 
5520 
5225 
493  / 

6053 
5758 
5462 
5/66 
487/ 

78  '5997 
79-5700 
80-5404 
8/'5/08 
82-4811 

(9-3670 
(9'606( 
/  9  '8452 
20-0843 
20-3234 

3898 
6292 
8686 
(080 

3474 

4/27 
6524 
892  / 
(3/7 
37/4 
6//0 
8507 
0904 
3300 
5697 

4356 
6755 
9/55 
/554 

3954 

4585 
6987 
9389 
/792 
4(94 

48/3 
72/9 
9624 
2029 

4434 

5042 
7450 
9858 
2266 
4674 

527/ 
7682 
#092 
2503 

49/4 

5499 
79/3 
0327 
2740 

5/54 

5728 
8/44 
056  / 
2977 
5394 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

5056 
4766 
4476 
4/86 

3896 

4996 
4705 
44/5 
4/24 
3833 

4936 
4645 
4353 
4062 
3770 

4876 
4584 
4292 
4000 
3708 

4816 
4523 
423  / 
3938 
3645 

4756 
4463 
4/69 
3875 
3582 

4696 
4402 
4/07 
38/3 
35/9 

4636 
4341 
4046 
375/ 
3456 

4575 
4280 
3984 
3688 
3393 

83-4515 
84-42/9 
85  '3922 
86-3626 
87-3329 

20-5625 
20  '80  16 
21-0407 
2T2798 
21-5189 

5867 
826  f 
0655 
3049 

5443 

6353 

8753 
//52 
3552 
595  / 

6596 
8998 
1401 

3803 
6205 

6839 
9244 
(649 
4054 
6459 

7082 
9490 
(898 
4306 
67/3 

7325 
9735 
2/46 
4557 
6968 

7567 
99S/ 
2395 
4808 
7222 

78/0 
#226 
2643 
5059 
7476 

91 
92 
93 
94 
95 

3606 
33/6 
3026 
2736 
2446 

3542 
3252 
296/ 
2670 
2380 

3479 
3188 
2896 
2605 
23/3 

34/6 
3/23 
283  / 
2539 
2247 

3352 
3059 
2766 
2474 
2181 

3288 
2995 

270/ 
2408 

2//4 

3225 
2930 
2636 
2342 
2048 

3/6/ 
2866 
257  / 
2276 
/98( 

3097 
280) 
2506 
22/0 

/'.'/•; 

88-3033 
89-2737 
90  '2440 
91-2144 
92-1848 

21-7580 
2T997I 
22-2362 
22  '4752 
227/43 

7837 
#230 
2624 
50/8 
74/2 

8094 
0490 
2887 
5284 
7680 

835  / 
0750 
3/50 
5549 
7948 

8607 
(0(0 
34(2 
58/4 
8217 

8864 
/270 
3675 
6080 
8485 

9/2/ 
/529 
3937 
6345 
8753 

9378 
1789 
4200 
6611 
9021 

9635 
2049 
4462 
6876 
9290 

9892 
2308 
4725 
7/4/ 
9558 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

2/55 

1865 
/575 
/285 
0995 

2089 
(798 
/507 
(2/7 
0926 

2022 
/730 
(439 
1148 
0856 

(955 
/663 
(37/ 

/078 
0786 

1888 
1595 
1302 
1009 
0717 

(82( 
(527 
(234 
0940 
0647 

/754 
(459 
//65 
087  / 
0577 

(686 
/39/ 
/096 
080  / 
0507 

/6/9 
/323 
/028 
0732 
0436 

93-1551 
94-1255 
95-0959 
96-0662 
97-0366 

22-9534 
23'  (925 
23-43/6 
23-6707 
23-9098 

9806 
2/99 
4593 
6987 
938  / 

#077 
2473 
4870 
7267 

9663 

0348 
2747 
5/47 
7546 
9946 

0619 
3021 
5423 
7826 

#228 

0890 
3295 
5700 
8/05 
05/0 

lli,l 
3569 
5977 
8385 
0793 

1432 
3843 
6254 
8664 
/075 

/703 
4(/7 
6530 
8944 
/357 

(974 
4390 
6807 
9223 
/640 

96 
97 
98 
99 
(00 

M 

9' 

ff 

7 

6' 

5' 

4' 

3' 

2' 

1' 

10' 

9' 

8' 

7'  |  tf 

5' 

4' 

3'    2' 

1' 

76°            SINE. 

COSINE. 

76° 

84 


TRAVERSE  TABLES. 


14 
/ 

2 
3 
4 
5 

COSINE. 

SINE.            14° 

o'  |  r 

2' 

$ 

4' 

5' 

6'  |  T 

8'  |   9' 

(}'   |  1'  |  2'    3'  |  4'    5'  |  <!'    7'    8' 

9' 

< 

2 
3 

4 
5 

9703 
9406 
9/09 
88/2 
85/5 

9702 
9405 
9/07 
8809 
85// 

9702 
9403 
9/05 
8806 
8508 

9701 
9402 
9/03 
8803 
8504 

9700 
9400 
9/00 
880  / 
850  / 

9699 
9399 
9098 
8798 
8497 

9699 
9397 
9096 
8795 
8494 

9698 
9396 
9094 
8792 
8490 

9697 
9395 
9092 
8789 
8487 

'9697 
/  '9393 
2-9090 
3'8786 
4'8483 

•24/9 
•4838 
•7258 
'9677 
C2096 

2422 
4844 
7266 
9688 
2/10 

2425 
4850 
7275 
9699 
2/24 

2428 
4855 
7283 
97// 
2/38 

243  / 
486  / 
7292 
9722 
2/53 

2433 
4867 
7300 
9733 
2/67 

2436 
4872 
7308 
9745 
2I8/ 

2439 
4878 
73/7 
9756 
2/95 

2442 
4884 
7325 
9767 
2209 

2445 
4889 
7334 
9778 
2223 

6 
7 
8 
9 

10 

82/8 
792  / 

7624 
7327 
7030 

82/4 
79/6 
76/8 
7320 
7023 

8209 
79// 
76/2 
73/4 

70/5 

8205 
7906 
7607 
7308 
7008 

820  / 
790  / 
760/ 
730  / 
700  / 

8/97 
7896 
7595 
7295 
6994 

8/92 
789  / 
7590 
7288 
6987 

8188 
7886 
7584 
7282 
6980 

8/84 
7881 
7578 
7276 
6973 

5'8/SO 
6'7876 
7-7573 
87269 
9-6966 

/'45/5 
/  "6935 
/  '9354 
2'/773 
2'4/92 

4532 
6954 
9376 
(798 
4220 

4549 
6974 
9399 
(824 
4249 

4566 
6994 
942( 
(849 
4277 

4583 
70/4 
9444 
(875 
4305 

4600 
7033 
9467 
/900 
4333 

46(7 
7053 
9489 
(925 
4362 

4634 
7073 
95/2 
1951 
4390 

465  ( 
7093 
9534 
(976 

44/8 

4668 
7112 
9557 
2002 
4446 

6 
7 
8 
9 
(0 

II 
12 
13 
14 
15 

6733 
6435 
6/38 
584  / 
5544 

6725 
6427 
6/29 
5832 
5534 

6717 
64/9 
6/20 
5822 
5523 

6709 
64/0 
6111 
58/2 
55/3 

670/ 
6402 
6/02 
5802 
5502 

6694 
6393 
6093 
5792 
549  / 

6686 
6385 
6083 
5782 
548/ 

6678 
6376 
6074 
5772 
5470 

6670 
6368 
6065 
5762 
5460 

/0'6663 
/  /  '6359 
12-6056 
13-5752 
14-5449 

2'66/( 
2'903( 
3-/450 
3-3869 
3-6288 

6642 
9064 
(487 
3909 
633  ( 

6673 
9098 
/523 
3948 
6373 

6705 
9/32 
(560 
3988 
64/5 

6736 
9/66 
1597 
4027 
6458 

6767 
9200 
(633 
4067 
6500 

6798 
9234 
(670 
4(06 
6542 

6829 
9268 
1707 
4/46 
6585 

6860 
9302 
(743 
4/85 
6627 

689) 
9335 
(780 
4225 
6669 

(( 
(2 
(3 
14 
IS 

16 
17 
18 
19 

20 

5247 
4950 
4653 
4356 
4059 

5236 

4938 
464  / 
4343 
4045 

5225 
4926 
4628 
4329 
403) 

52/3 
49/4 
46/5 
43/6 

40/7 

5202 
4902 
4602 
4303 
4003 

5/9/ 
4890 
4590 
4289 
3989 

5/80 
4878 
4577 
4276 
3974 

5/68 
4865 
4564 
4262 
3960 

5/57 

4854 
455/ 
4249 
3946 

15-5145 
16-4842 
17-4539 
18-4235 
19-3932 

3-8708 
4'//27 
4-3546 
4-5965 
4-8384 

8753 
((75 
3597 
60/9 
844  / 

8798 
(223 
3648 
6072 
8497 

8843 
/27/ 
3698 
6/26 
8554 

8888 
(3(9 

3749 
6(80 
86)0 

8933 
/367 
3800 
6233 
8667 

8978 
(4(5 
385( 
6287 
8723 

9024 
(463 
390  / 
6340 
8779 

9069 
(5(0 
3952 

6394 
8836 

9(14 
(558 
4003 

6448 
8892 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

3762 
3465 
3/68 
287/ 
2574 

3747 
3450 
3/52 
2854 
2556 

3733 
3434 
3/36 
2837 
2539 

37(8 
34/9 
3119 
2820 
252  / 

3703 
3403 
3/03 
2803 
2503 

3688 
3387 
3087 
2786 
2486 

3673 
3372 
3071 
2769 
2468 

3658 
3356 
3054 
2752 
2450 

3643 
334  / 
3038 
2735 
2433 

20-3628 
2T3325 
22-3022 
23'27/S 
24-24/5 

5-0804 
5-3223 
5-5642 
5-806/ 
6-0480 

0863 
3285 
5707 
8/29 
055  / 

0922 
3347 
5772 
8(97 
0622 

098/ 
3409 
5837 
8264 
0692 

(041 
347  / 
5902 
8332 
0763 

1100 
3533 
5967 
8400 
0833 

((59 
3595 
603  ( 
8468 
0904 

(2/8 
3657 
6096 
8535 
0974 

(278 
37(9 
6(6( 
8603 
(045 

(337 
378  / 
6226 
867  ( 
1115 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

2277 
(980 
(683 
(386 
/089 

2259 
1961 
1663 
1365 
1068 

2240 
/942 
/643 
(345 

1046 

2222 
(923 
/624 
(324 
(025 

2204 
(904 
/604 
(304 
(004 

2/85 
/885 
/584 
/2S3 
0983 

2/67 
/865 
(564 
(263 
0962 

2/48 
/846 
7544 
/242 
0940 

2/30 
/827 
/524 
1222 
09/9 

25-2111 

26-1808 
27-1505 
28-1201 
29-0898 

6-2900 
6'53/P 
6'7738 
7-0/57 
7'2577 

2973 
5395 
78/7 
0239 
2661 

3046 
547  ( 
7896 
032  / 
2746 

3/20 
5547 
7975 
0403 
283  / 

3/93 

5624 
8054 
0485 
29/5 

3267 
5700 
8/33 
0567 
3000 

3340 
5776 
82)2 
0648 
3085 

34/3 
5852 
829  / 
0730 
3/69 

3487 
5928 
8370 
0812 
3254 

3560 
6005 
8449 
0894 
3338 

31 
32 
33 
34 
35 

0792 
0495 
0/98 
990  / 
9603 

0770 
0472 
0/74 
9877 
9579 

0748 
0450 
0/5/ 
9853 
9554 

0726 
0427 
0/28 
9829 
9529 

0704 
0404 
0/04 
9805 
9505 

0682 
0382 
008/ 
97S/ 
9480 

0660 
0359 
0058 
9756 
9455 

0638 
0336 
0034 
9732 
9430 

06/6 
03/4 

ton 

9708 

9406 

30-0594 
3C029/ 
31-9988 
32-9684 
33  '938  / 

7  '4996 
7'74/S 
7-9834 
8  "2253 
8'4673 

5083 
7505 
9927 
2349 
477  / 

5(7( 
7596 
4020 
2445 
4870 

5258 
7686 
0//4 
254) 
4969 

5346 
7776 
0207 
2637 
5068 

5433 
7867 
0300 
2733 
5/67 

552  ( 
7957 
0393 
2829 
5265 

5608 
8047 
0486 
2925 
5364 

5696 
8(37 
0579 
302  ( 
5463 

5783 
8228 
0672 
31(7 
556  ( 

31 
32 
33 

34 
35 

36 
37 
38 
39 
40 

9306 
9009 
87/2 
84/5 
8118 

928  / 
8983 
8686 
8388 
8090 

9256 
8957 
8659 
8360 
8062 

9230 
893  / 
8632 
8333 

8034 

9205 
8905 
8605 
8305 
8005 

9/79 
8879 
8578 
8278 
7977 

9/54 
8853 
855  / 
8250 

7949 

9/28 
8826 
8524 
8222 
7920 

9/03 
8800 
8497 
8/95 
7892 

34-9077 
35-8774 
36-8470 
37-8/67 
38-7864 

S'7092 
8'95// 
9-/930 
9-4350 
9-6769 

7/93 
96/6 
2038 
4460 
6882 

7295 
9720 
2/45 
4570 
6995 

7397 
9824 
2252 
4680 
7/07 

7498 
9929 
2359 

4790 
7220 

7600 
4033 
2467 
4900 
7333 

7701 
0/38 
2574 
50/0 
7446 

7803 
0242 
268  / 
5/20 
7559 

7905 
0346 
2788 
5230 
7672 

8006 
045  ( 
2895 
5340 
7785 

36 
37 
38 
39 

40 

41 

42 
43 
44 
45 

7821 
7524 
7227 
6930 
6633 

7792 
7495 
7/97 
6899 
660  / 

7763 
7465 
7/67 
6868 
6570 

7735 
7435 
7/36 
6837 
6538 

7706 
7406 
7/06 
6806 
6506 

7677 
7376 
7075 
6775 
6474 

7648 
7346 
7045 
6744 
6442 

76/8 
73/6 
70/4 
67/2 
64/0 

7589 
7237 
69S4 
66S/ 
6379 

39-7560 
40-7257 
4I'6953 
42-6650 
43  '6347 

9-9/88 
/0-/607 
/D'4026 
/  D'6446 
/  0-8865 

9304 
/726 
4/48 
6570 
8992 

94/9 
(844 

4269 
6694 
9//9 

9535 
/963 
4390 
68/8 
9246 

965  / 
208/ 
45/2 
6942 
9373 

9766 
2200 
4633 
7066 
9500 

9882 
23/8 
4754 
7/9( 
9627 

9998 
2437 
4876 
73/5 
9754 

4((3 
2555 
4997 
7439 
988( 

0229 
2674 
5(/8 
7563 
4008 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

6336 
6039 
5742 
5445 
5/48 

6304 
6006 
5708 
54/0 
5113 

627  / 
5973 
5674 
5376 
5077 

6239 
5940 
5640 
5341 

5042 

6206 
5906 
5607 
5307 
5007 

6/74 
5873 
5573 
5272 
497  / 

6/41 

5840 
5539 
5237 
4936 

6/09 
5807 
5505 
5203 
490  / 

6076 
5773 
5470 
5/68 
4865 

44-6043 
45-5740 
46-5436 
47-5/33 
48-4830 

/C/284 
/  /  -3703 
I/-6/23 
/  /  '8542 
/2-096I 

(4/4 
3836 
6258 
8680 
//02 

(544 
3969 
6393 
88/8 
/243 

(674 
4(0( 
6529 
8957 
(384 

/S03 
4234 
6664 
9095 
(525 

(933 
4366 
6800 
9233 
(666 

2063 
4499 
6935 
937  ( 

(808 

2/93 
4632 
707  / 
95(0 
(949 

2322 

4764 
7206 
9648 
2090 

2452 
4897 
7341 
9786 
223  / 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

485) 
4554 
4257 
3960 
3663 

48/5 
45/7 
42/9 
3922 
3624 

4779 
4480 
4/82 
3884 
3585 

4743 
4444 
4/45 
3845 
3546 

4707 
4407 
4/07 
3807 
3507 

467/ 
4370 
4070 
3769 
3469 

4635 
4333 
4032 
373  / 
3430 

4599 
4297 
3995 
3693 
339  / 

4562 
4260 
3957 
3654 
3352 

49  '4526 
50  '4223 
5i  '39/9 
52-36/6 
53-33/3 

(2-3380 
/  2  '5799 
/2'82/9 
(3'0638 
(3-3057 

3524 
5946 
8368 
0790 
32/2 

3668 
6093 
85/8 
0943 
3367 

38/2 
6240 
8667 
/095 
3523 

3956 
6386 
88/7 
(247 
3678 

4/00 
6533 
8966 
(400 
3833 

4244 
6680 
9//6 
/552 
3988 

4388 
6826 
9265 
(704 
4/43 

453  ( 
6973 
9415 
(857 
4299 

4675 
7/20 
9564 
2009 
4454 

5) 
52 
53 
54 
55 

56 

57 
58 
59 
60 

3366 
3069 
2772 
2474 
2/77 

3326 
3028 
273  / 
2433 
2/35 

3287 
2988 
2690 
2391 
2093 

3247 
2948 
2649 
2350 
205  / 

3208 
2908 
2608 
2308 
2008 

3/68 
2867 
2567 
2266 
/966 

3/28 
2827 
2526 
2224 
/923 

3089 
2787 
2485 
2/83 
/88/ 

3049 
2746 
2443 
2/4/ 
/S38 

543009 
55-2706 
56-2402 
57-2099 
58-1795 

(3-5476 
(37895 
(4-03/5 
/4'2734 
/4'5/53 

5634 
8056 
0478 
2900 
5322 

5792 
82/7 
0642 
3067 
5492 

5950 
8378 
0806 
3233 
566/ 

6(08 
8539 
0969 
3400 
5830 

6266 
8700 
//33 
3566 

6000 

6424 
886  / 
/297 
3733 
6/69 

6582 
902  / 
(460 

3899 
6338 

6740 
9/82 
/624 
4066 
6508 

6898 
9343 
/788 
4232 

6677 

56 
57 
58 
59 
60 
6(~ 
62 
63 
64 
65 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

(880 
/583 
/286 
0989 
0692 

/837 
/540 
;242 
0944 
0646 

7794 
(496 
//98 
0899 
060  / 

/75/ 
/452 
//53 
0854 
0555 

(70S 
/408 
//09 
0809 
0509 

/665 
/365 
/064 
0763 
0463 

(622 
/32/ 
/0/9 
07/8 
04/7 

(579 
(277 
0975 
0673 
037  / 

(535 
/233 
0930 
0627 
0325 

59-1492 
60-1189 
61-0885 
62-0582 
63-0278 

(4-7572 
(4-9992 
(5'24/( 
(5-4830 
(57249 

7745 
4/67 
2589 
50// 
7433 

79(7 
0342 
2766 
5(9( 
76(6 

8089 
05/6 
2944 
5372 
7800 

826  / 
069  / 
3/22 
5552 
7983 

8433 
0866 
3300 
5733 
8/66 

8605 
(04( 
3477 
59/4 
8350 

8777 
/2/6 
3655 
6094 
8533 

8949 
(39  / 
3833 
6275 
87/6 

9/2/ 
/566 
40/( 
6455 
8900 

0395 
0098 
980  / 
9504 
9207 

0349 
0051 
9753 
9455 
9/58 

0302 
4004 
9705 
9407 
9/08 

0256 
9956 
9657 
9358 

9059 

0209 
9909 
9609 
9309 
90/0 

0/62 
9862 
956  / 
926/ 
8960 

0//6 

98/4 
95/3 
92/2 
89/0 

0069 
9767 
9465 
9/63 
886  / 

4022 
97/9 
9416 
9114 

8811 

63-9975 
64-9672 
65-9368 
66'9065 
67-S76/ 

(5-9668 
(6-2088 
(6-4507 
/  6  "6926 
/6'9345 

9855 
2277 
4699 
7/2/ 
9543 

4041 
2466 
489  ( 
73/6 
9740 

0227 
2655 
5083 
75/0 
9938 

04/3 
2844 
5274 
7705 
4/35 

0600 
3033 
5466 
7900 
0333 

0786 
3222 
5658 
8094 
053  / 

0972 
34// 
5850 
8289 
0728 

((58 
3600 
6042 
8484 
0925 

(344 
3789 
6234 
8678 
(123 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

89/0 
86/3 
83/6 
80/9 
7722 

8860 
8562 
8264 
7967 
7669 

88/0 
85// 
82/3 
79/5 
76/6 

8760 
846  / 
8161 
7862 
7563 

87/0 
84/0 
8/fO 
78/0 
75/0 

8659 
8359 
8058 
7758 
7457 

8609 
8308 
8007 
7705 
7404 

8559 
8257 
7955 
7653 
735  / 

8508 
8206 
7903 
7600 
7298 

68-8458 
69-8/55 
70-7851 
71-7548 
72-7244 

(7"/765 
/7'4(84 
(7'6603 
(7'9022 
(S'(44( 

(965 
4387 
6809 
923  ( 
(653 

2/65 
4590 
70/5 
9440 
(865 

2366 
4793 
722  / 
9649 
2076 

2566 
4997 
7427 
9858 
2288 

2766 
5200 
7633 
4066 
2500 

2967 
5403 
7839 
0275 
27(/ 

3/67 
5606 
8045 
0484 
2923 

3367 
5809 
825  ( 
0693 
3(34 

3568 
60(2 
8457 
090  ( 
3346 
579  ( 
8235 
0680 
3(24 
5569 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

7425 
7/28 
683  / 
6534 
6237 

737/ 
7073 
6776 
6478 
6/80 

73/8 
70/9 
672  / 
6422 
6/24 

7264 
6965 
6666 
6367 

6067 

72/0 
69/0 
661  1 
6311 
6011 

7/57 
6856 
6555 
6255 

5954 

7/03 
680  / 
6500 
6/99 
5898 

7049 
6747 
6445 
6/43 
584  / 

6995 
6692 
6389 
6087 
5784 

73-6941 
74-6638 
75-6334 
76-6031 
77-5727 

(8'386( 
(S'6280 
(S'8699 
(9'(((8 
(9'3538 

4075 
6497 
89(9 
(34f 
3763 

4290 
67/4 
9/39 
(564 
3989 

4505 
6932 
9359 
(787 
42/5 

47/9 
7/49 
9580 
20/0 
444  / 

4933 
7366 
9800 
2233 
4666 

5(47 
7584 
4020 
2456 
4892 

5362 
780( 
0240 
2679 
5//S 

5576 
80/8 
0460 
2902 
5343 

76 
77 
78 
79 
80 

SI 
82 
83 
84 
85 
~86 
87 
88 
89 
90 

5940 
5642 
5345 
5048 
475  / 

5882 
5585 
5287 
4989 
4692 

5825 
5527 
5228 
4930 
4632 

5768 
5469 
5/70 
487( 
4572 

5711 
5611 
5111 
48/f 
45/2 

5654 
5353 
5053 
4752 
445  / 

5596 
5295 
4994 
4692 
4391 

5539 
5237 
4935 
4633 
433  / 

548  / 
5/79 
4876 
4573 
427  / 

78  '5424 
79-5/20 
SO'4817 
81-4514 
82-4210 

(S'5957 
(9-8376 
20-0795 
20-32/4 
20-5634 

6/85 
8607 
/029 
345  / 
5873 

64(4 
8839 
(264 
3688 
6((3 

6642 
9070 
/498 
3926 
6353 

687  / 
9302 
/732 
4/63 
6593 

7/00 
9533 
/966 
4400 
6833 

7328 
9764 
2200 
4637 
7073 

7557 
9996 
2435 
4874 
73/3 

7785 
4227 
2669 
Sill 
7552 

80(4 
0458 
2903 
5347 
7792 

8/ 
82 
83 
84 
85 
86 
87 
88 
89 
90 

4454 
4/57 
3860 
3563 
3266 

4394 
4096 
3798 
3501 
3203 

4333 
4035 
3736 
3438 
3/39 

4272 
3973 
3674 
3375 
3076 

42/2 
39/2 
36/2 
33/2 
30/2 

4/5/ 
3850 
3550 
3249 
2949 

4090 
3789 
3487 
3/86 
2885 

4029 
3727 
3425 
3/23 
282/ 

3968 
3665 
3362 
3060 
2757 

83'3907 
84-3603 
85-3300 
86-2997 
87-2693 

20-8053 
2C0472 
2/-2S9/ 
2C53/0 
2/7730 

8296 
07/8 
3/40 
5562 
7984 

8538 
0963 
3388 
58/3 
8238 

8781 
/209 
3636 
6064 
8492 

9024 
(454 
3885 
63/5 
8746 

9266 
/700 
4/33 
6566 
9000 

9509 
(945 
438( 
68(7 
9254 

9752 
2/90 
4629 
7068 
9507 

9994 
2436 
4878 
73(9 
976  ( 

4237 
268( 
5(26 
757  ( 

40(5 

91 
92 
93 
94 
95 

2969 
2672 
2375 
2078 
I7SI 

2905 
2607 
23/0 
20/2 
/7/4 

284  / 
2542 
2244 
/946 
(647 

2777 
2«77 
2/78 
(879 
/580 

27/2 
24/3 
2//3 
/8/3 
(5/3 

2648 
2347 
2047 
/746 

(446 

2584 
2282 
1981 
1680 
1378 

25/9 
22/7 
(9/5 
/6/3 

1311 

2454 
2/52 
IMS 

1546 
1244 

88-2390 
89-2086 
90-;  783 
9C/480 
92-1176 

22-0/49 
22  '2568 
22-4987 
22-7407 
22-9826 

0406 
2828 
5250 
7672 
4094 

0663 
3087 
55/2 
7937 
0362 

09/9 
3347 
5775 
8202 
0630 

//76 
3607 
6037 
8468 
0898 

/433 
3866 
6300 
8733 
((66 

(690 
4/26 
6562 
8998 
(434 

(946 
4385 
6824 
9263 
(702 

2203 
4645 
7087 
9528 
(970 

2460 
4904 
7349 
9794 
2238 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

75 

M84 
1/87 
0890 
0593 
0296 

(4/6 
1119 
082  / 
0523 
0225 

/349 
/050 
0752 
0453 
0155 

(28/ 
0982 
0683 
0383 
0084 

(2/3 
09/3 
06/3 
03/3 
40/4 

//45 
0845 
0544 
0243 
9943 

1077 
0776 
0475 
0/73 
9872 

1009 
0707 
0405 
0/03 
9801 

0941 
0638 
0335 
4033 
9730 

93-0873 
94-0569 
95-0266 
95-9963 
96-9659 

23  '2245 
23-4664 
237083 
23-9503 
24'/922 

25/6 

4938 
7360 
9782 
2204 

2787 
52/2 
7637 
406/ 
2486 

3058 
5485 
79/3 
0341 
2769 

3329 
5759 

8/90 
0620 
305  / 

3600 
6033 
8466 
0900 
3333 

3870 
6307 
8743 
((79 
36/5 

4141 
6580 
9019 
1458 
3897 

44(2 
6854 
9296 
(737 
4(79 

4683 
7(27 
9572 
20(7 
446  ( 

96 

97 
98 
99 
100 

60'  1  59'  |  58' 

57'  |  5(i'  |  5.)' 

o4' 

53' 

52' 

51' 

oo'  '  r.'.r 

58'  |  57'  1  oii'   55'  |  54' 

5:5'   5-2' 

51' 

SINE. 

(JUS  INK. 

75° 

85 


TRAVERSE  TABLES. 


14°           COSINE. 

SINE.            14° 

10' 

11'  I  12   13'   14' 

15' 

1(5' 

17' 

18' 

19' 

10'   |  11'   12'  |  13' 

14' 

15'   16'   17'  |  18'   19' 

/ 

2 
3 
4 
5 

/ 

2 
3 
4 
5 
6 
7 
8 
9 
(0 

9696 
9392 
9088 
8784 
8479 

9695 
9390 
9086 
878  / 
8476 

9694 
9389 
9083 
8778 
8472 

9694 
9387 
908/ 
8775 
8469 

9693 
9386 
9079 
8772 
8465 

9692 
9385 
9077 
8769 
8462 

9692 
9383 
9075 
8766 
8458 

969  / 
9382 
9073 
8764 
8454 

9690 
9380 
9070 
8761 
845  ( 

•9689 
/  '9379 
2'9068 
3-8758 
4-8447 

•2447 
•4895 
'7342 
•9790 
/  '2237 

2450 
490  / 
735  / 
980/ 
225  / 

2453 
4906 
7359 
98)2 
2265 

2456 
49/2 
7368 
9824 
2279 

2459 
4917 
7376 
9835 
2294 

2462 
4923 
7385 
9846 
2308 

2464 
4929 
7393 
9857 
2322 

2467 
4934 
7402 
9869 
2336 

2470 
4940 
74/0 
9880 
2350 

2473 
4946 
74(8 
989  ( 
2364 

8/75 
787/ 
7567 
7263 

6959 

8/7; 
7866 
756  / 
7257 
6952 

8(67 
786  / 
7556 
7250 
6945 

8/62 
7856 
7550 
7244 
6937 

8/58 
785  / 
7544 
7237 
6930 

8/54 
7846 
7538 
723  / 
6923 

8/50 
784  / 
7533 
7224 

69/6 

8/45 
7836 
7527 
72/8 

6909 

S/4/ 
783  ( 
752  / 
72// 

6902 

5-8/37 

6-7826 
7V5/6 
87205 

9'6894 

/  '4685 
(7/32 
/  '9579 
2-2027 
2  '4474 

4702 
7/52 
9602 
2052 
4503 

47)8 
7)72 
9625 
2078 
453) 

4735 
7191 
9647 
2/03 
4559 

4752 
72/1 
9670 
2/28 
4587 

4769 
723  ( 
9692 
2(54 
46(5 

4786 
7250 
97/5 
2/79 
4644 

4803 
7270 
9737 
2205 
4672 

4820 

7290 
9760 
2230 
4700 

4837 
73(0 
9782 
2255 
4728 

6 
7 
8 
9 
JO 

// 
12 
13 
14 
15 

6655 
635  / 
6046 
5742 
5438 

6647 
6342 
6037 
5732 
5428 

6639 
6333 
6028 
5722 
54/7 

663  / 
6325 
60/9 
57(2 
5406 

6623 
63/6 
6009 
5702 
5395 

66/5 
6308 
6000 
5692 
5385 

6608 
6299 
599  / 
5682 
5374 

6600 
629  / 
598  / 
5672 
5363 

6592 
6282 
5972 
5662 
5352 

/  0-6584 
/  /  '6273 
12-5963 
/  3  '5652 
/4'5342 

2-6922 
2-9369 
3-/S/7 
3-4264 
3'67/( 

6953 
9403 
(853 
4304 
6754 

6984 
9437 
(890 
4343 
6796 

70/5 
947/ 
1927 
4383 
6838 

7046 
9505 
(963 
4422 
688) 

7077 
9538 
2000 
446  ( 
6923 

7/08 
9572 
2037 
450  / 
6965 

7(39 
9606 
2073 
4540 
7008 

7/70 
9640 
2//0 
4580 
7050 

720  ( 
9674 
2(47 
46(9 
7092 

II 

12 
13 
14 
15 

16 
17 
IS 
19 

20 

5/34 
4830 
4526 
4222 
39/8 

5/23 
48/8 
45/3 
4208 
3903 

Sill 
4806 
4500 
4/95 
3889 

5/00 
4794 
4487 
4/8( 
3875 

5088 
478/ 
4474 
4/67 
386/ 

5077 
4769 
4462 
4/54 
3846 

5065 
4757 
4449 
4/40 
3832 

5054 
4745 
4436 
4/27 
38/8 

5043 
4733 
4423 
4//3 
3803 

IS'5031 
1  6  '4720 
(7-44/0 
/  8  '4099 
/  9  '3789 

3-9(59 

4'  (606 
4-4054 
4'650( 
4-8949 

9204 
(654 
4/05 
6555 
9005 

9249 
(702 
4)55 

6608 
9061 

9294 
1750 
4206 
6662 
9//S 

9339 
(798 
4257 
67)6 

9/74 

9385 
(846 
4308 
6769 
923  ( 

9430 
(894 
4358 
6823 
9287 

9475 
)942 
4409 
6876 
9343 

9520 
(990 
4460 
6930 
9400 

9565 
2038 
45(1 
6983 
9456 

16 

17 
18 
19 

20 

21 
22 
23 
24 
25 

36/3 
3309 
3005 
270  / 
2397 

3599 
3294 
2989 
2684 
2379 

3584 
3278 
2972 
2667 
236  ( 

3569 
3262 
2956 
2650 
2344 

3554 
3247 
2940 
2633 
2326 

3538 
323  / 
2923 
26/5 
2308 

3523 
32/5 
2907 
2598 
2290 

3508 
3/99 
2890 
258  / 
2272 

3493 
3/83 
2874 
2564 
2254 

20-3478 
2/-3/6S 
22-2857 
23-2547 
24-2236 

5"(396 
5'3844 
5'629( 
5'8738 
6'(/86 

(455 
3906 
6356 
8806 
(256 

/5/5 
3968 
642  / 
8874 
(327 

(574 
4030 
6486 
6941 
(397 

/633 
4092 
6550 
9009 
(468 

(692 
4(54 
66/5 
9077 
(538 

(751 
4216 
6680 
9/44 
/609 

(8(( 
4278 
6745 
92)2 
(679 

(870 
4340 
68/0 
9280 
(750 

(929 
4402 
6875 
9347 
/820 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

2093 
/7S9 
/485 
1180 
0876 

2074 
1770 
IMS 

1160 

0855 

2056 
/750 
/445 
//39 

0834 

2037 
/73( 
/425 
ff/8 

08/2 

20/9 
/7/2 
/405 
(098 
079  / 

2000 
1692 
(385 
(077 
0769 

/98( 
(673 
(365 
(056 

0748 

(963 
(654 

(345 
(035 
0726 

(944 
(634 
(324 
10/5 

0705 

25-1925 
26-1615 
27-1304 

28-0994 
29-0683 

6-3633 
6'608/ 
6'8528 
7-0976 
7-3423 

3707 
6/57 
8607 
(057 
3508 

3780 
6233 
8686 
/)39 

3592 

3853 
6309 
8765 
)22( 

3677 

3927 
6385 
8844 
/303 
376/ 

4000 
646) 
8923 
(384 
3846 

4073 
6538 
9002 
(466 
393  / 

4(46 
66(4 
908( 
(548 
40(5 

4220 

6690 
9)60 
(630 
4/00 

4293 
6766 
9239 
1711 

4/84 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

0572 
0268 
9964 
9660 
9356 

0550 
0245 
994  / 
9636 
933  / 

0528 
0222 
99/7 
96// 
9306 

0506  0484 
0200  0/77 
9893  9870 
9587  9563 
928  /  !  9256 

0462 
0(54 
9846 
9539 
923  / 

0439 
0(3) 
9823 
95/4 
9206 

04/7 
0(08 
9799 
9490 
9I8( 

0395 
0085 
9775 
9465 
9/55 

30'0373 
3  /  '0062 
31-9751 
32'944I 
33-9/30 

7'5870 
7'83/S 
8-0765 
8-32/3 
8  '5660 

5958 
8408 
0858 
3309 
5759 

6045 
8498 
095) 
3405 
5858 

6/33 
8589 
)045 
3500 
5956 

6220 
8679 
//38 
3596 
6055 

6308 
8769 
(23( 
3692 
6(54 

6395 
8859 
(324 
3788 
6252 

6482 
8949 
(4(7 
3884 
635  ( 

6570 
9040 
(5)0 
3980 
6450 

6657 
9/30 
/603 
4076 
6548 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 

40 

9052 
8748 
8443 
8/39 

7835 

9026 
872/ 
84/6 
81/2 
7807 

9000 
8695 

8389 
8084 
7778 

8975 

8668 
8362 
8056 
7750 

8949 
8642 
8335 
8028 
772/ 

8923 
86/5 
8308 
8000 
7692 

8897 
8589 
S28/ 
7972 
7664 

8872 
8562 
8253 
7944 
7635 

8846 
8536 
8226 
79/6 

7606 

34-8820 
35-8509 
36-8/99 
377888 
387578 

8'8/OS 
9-0555 
9'3002 
9-5450 

97897 

8209 
0659 
3//0 
5560 
80/0 

83(1 

0764 
32)7 
5670 
8/23 

84/2 
0868 
3324 
5780 
8236 

85/4 
0972 
343  / 
5890 
8349 

86(5 
(077 
3538 
6000 
846) 

87/7 
((81 
3645 
6))0 
8574 

88(8 
(285 
3752 
6220 

8687 

8920 
(390 
3860 
6330 
8800 

902  / 
/494 
3967 
6440 
89/2 

41 
42 
43 
44 
45 

753  / 
7227 
6923 
66/9 
63/5 

7502 
7/97 
6892 
6587 
6283 

7473 
7/67 
686  f 
6556 
6250 

7443 
7/37 
683  / 
6525 
62/8 

74/4 
7/07 
6800 
6493 
6/86 

7385 
7077 
6769 
6462 
6/54 

7355 
7047 
6738 
6430 
6/22 

7326 
70/7 
6708 
6399 
6089 

7296 
6987 
6677 
6367 
6057 

397267 
40-6956 
41  "6646 
42-6335 
43-6025 

/0'0345 
/  Q'2792 
10-5240 
/07687 
/CO/34 

0460 
29// 
536  / 
78(( 
026) 

0576 
3029 
5482 
7935 
0388 

0692 
3/48 
5603 
8059 
05)5 

0807 
3266 
5725 
8/83 

0642 

0923 
3384 
5846 
8307 
0769 

(038 
3503 
5967 
843  / 
0896 

(154 
362) 
6088 
8556 
)023 

/270 
3740 
62/0 
8680 
//50 

(385 
3858 
633  / 
8804 
(276 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

6010 
5706 
5402 
5098 
4794 

5978 
5673 
5368 
5063 
4758 

5945 
5639 
5334 
5028 
4723 

59/2 
5606 
5300 
4993 
4687 

5879 
5572 
5265 
4958 
465( 

5846 
5539 
523  ( 
4923 
46(5 

58/3 
5505 
5/96 
488S 
4580 

5780 
547/ 
5/62 
4853 
4544 

5747 
5437 
5/28 
48/8 
4508 

44-57/4 
45-5404 
46-5093 
47-4782 
48-4472 

/  /  '2582 
IT5029 

1  1  7477 
/  /  '9924 
/2'2372 

27/2 
5/62 
76/2 
#062 
25/3 

284  / 
5294 
7748 
020  / 
2654 

2971 
5427 
7883 
0339 

2795 

3/0/ 

5560 
80/8 
0477 
2936 

3231 

5692 
8/54 
06/5 
3077 

3360 
5825 
8289 
0753 
32/8 

3490 
5957 
8424 
089) 
3359 

3620 
6090 
8560 
/030 
3500 

3749 
6222 
8695 
//68 

3640 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

4490 
4/86 
3882 
3577 
3273 

4454 
4/49 
3844 
3539 
3234 

44(7 
4//2 
3806 
3500 
3/95 

4381 
4074 
3768 
3462 
3(56 

4344 
4037 
3730 
3423 
3((6 

4308 
4000 
3692 
3385 
3077 

427  ( 
3963 
3654 
3346 
3038 

4235 
3926 
36/6 
3307 
2998 

4/98 
3888 
3578 
3268 
2959 

49'4/6( 
50-385/ 
5  /  '35  40 
52-3230 
53-29/9 

(2'48/9 
/  2  '7267 
(2'97/4 
/3'2/6/ 
(3-4609 

4963 
74/3 
9863 
23/4 
4764 

5/07 
7560 
#0/3 
2466 
49/9 

525) 
7706 
0/62 
26/8 
5074 

5394 
7853 
03/2 
277  / 

5229 

5538 
8000 
046) 
2923 
5384 

5682 
8/46 
061  / 
3075 
5539 

5826 
8293 
0760 
3227 
5694 

5969 
8439 
0909 
3379 
5849 

6//3 
8586 
/059 
3532 
6004 

SI 

52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 

60 

2969 
2665 
236  / 
2057 
(753 

2929 
2625 
2320 
20/5 
/7IO 

2889 
2584 
2278 
(973 
(667 

2849 
2543 
2237 
(93( 
(624 

2809 
2502 
2(95 
(888 
(582 

2769 
2462 
2(54 
(846 
(539 

2729 
242  ( 
2((2 
(804 
/496 

2689 
2380 
207  ( 
(762 
(453 

2649 
2339 
.2029 
/7/9 

(409 

54-2609 
55-2298 
56-1987 
57-1677 
58-1366 

(37056 
(3'9504 
(4'(95/ 
(4-4399 
(4  '6846 

72/4 
9664 
2//5 
4565 

70/5 

7372 
9825 
2278 
473  / 

7/84 

7530 
9986 
2442 
4898 
7354 

7688 
#/47 
2605 
5064 
7523 

7846 
0307 
2769 
5230 
7692 

8004 
0468 
2932 
5397 
786  / 

8(62 
0629 
3096 
5563 

8030 

83/9 
0789 
3259 
5729 

8/99 

8477 
0950 
3423 
5896 
8369 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

(449 
M44 
0840 
0536 
0232 

/405 
1100 
0796 
0491 
0/86 

/362 
/056 
075  / 
0445 
0(39 

(3(8 
(0/2 
0706 
0399 
0093 

(275 
0968 
066  ( 
0354 
0047 

(23( 
0923 
06(5 
0308 

#000 

//87 
0879 
0570 
0262 
9954 

1/43 
0834 
0525 
02/6 
9907 

1100 
0790 
0480 
0/70 
9860 

59-1056 
60-0745 
61  "0435 
62-0/24 
62-98(3 

14  '9293 
/5'/74/ 
/5'4/88 
/5'6636 
(5-9083 

9465 
(9/6 
4366 
68(6 
9267 

9638 
209) 
4544 
6997 
9450 

98/0 
2265 
4721 
7177 
9633 

998  / 
2440 
4899 
7358 
98/6 

#/>4 
26/5 
5077 
7538 
#000 

0325 
2790 
5254 
77/9 

0/S3 

0497 
2965 
5432 
7899 
0366 

0669 
3/39 
5609 
8079 
0549 

084  / 
33/4 
5787 
8260 
0733 

61 
62 
63 
64 
65 

9928 
9624 
9320 
90/6 
87/2 

988  / 
9576 
927  / 
8967 

8662 

9834 
9528 
9223 
89/7 
86/2 

9787 
948  / 
9/74 
8868 
8562 

9740 
9433 
9/26 
88(9 
85/2 

9692 
9385 
9077 
8769 
8462 

9645 
9337 
9028 
8720 
84/2 

9598 
9289 
8980 
8670 
836  / 

9550 
924  / 
893  / 
862  ( 
83// 

63-9503 
64-9/92 
65-8882 
66-8571 
67-8261 

(6-/53( 
(6-3978 
/  6  '6425 
/6'8S73 
/7-/320 

(7(7 
4/67 
66(7 
9068 
/5/8 

(903 

4356 
6809 
9262 
/7/5 

2089 
4545 
700( 
9457 
/9/3 

2275 
4734 
7/92 
9651 
2//0 

246/ 
4923 

7384 
9846 
2307 

2647 
5//2 
7576 
#040 
2505 

2833 
5300 
7768 
0235 

2702 

30/9 
5489 
7959 
0429 
2899 

3205 
5678 
8(5) 
0624 
3097 

66 

67 
68 
69 

70 

71 
72 
73 
74 
75 

8407 
8103 
7799 
7495 
7/91 

8357 
8052 
7747 
7442 
7/38 

8306 
800  ( 
7695 
7390 
7084 

8256 
7949 
7643 
7337 
703  / 

8205 
7898 
759  ( 
7284 
6977 

8(54 
7846 
7539 
723) 
6923 

8/03 
7795 
7486 
7/78 
6869 

8052 
7743 
7434 
7/25 
6816 

800/ 
769  / 
7381 
7072 
6762 

68-7950 
69-7640 
707329 
7/70/8 
72-6708 

(7-3768 
(7-62(5 
(7'8663 
(8-/((0 
(8-3557 

3968 
64/8 
8869 
(3)9 

3769 

4/68 
662  / 
9074 
(527 
398  / 

4368 
6824 
9280 
(736 
4(92 

4569 
7027 
9486 
(945 
4403 

4769 
7230 
9692 
2/53 
46/5 

4969 
7433 
9898 
2362 
4826 

5(69 
7636 
#(03 
257) 
5038 

5369 
7839 
0309 
2779 
5249 

5569 
8042 
05(5 
2988 
546( 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

6887 
6583 
6279 
5974 
5670 

6833 
6528 
6223 
59/8 
56/3 

6778 
6473 
6/67 
5862 
5556 

6724 
64/8 
6/(2 
5805 
5499 

6670 
6363 
6056 
5749 
5442 

6615 
6308 
6000 
5692 
5385 

656  / 
6253 

5944 
5636 
5327 

6507 
6197 
5888 
5579 
5270 

6452 
6/42 
5832 
5522 
52/3 

73-6397 

74-6087 
75-5776 
76-5466 
77-5/55 

(S'6005 
/S'8452 
19-0900 
(9-3347 
(9-5795 

62/9 
8670 
((20 
3570 
6020 

6434 
8887 
/340 
3793 
6246 

6648 
9/04 
(560 
40/6 
6472 

6862 
932  / 
)780 
4238 
6697 

7077 
9538 
2000 
446/ 
6923 

729  / 
9755 
22/9 
4684 
7148 

7505 
9972 
2439 

4907 
7374 

77(9 
#(89 
2659 
5)29 
7599 

7933 

0406 
2879 
5352 
7825 

76 
77 
78 
79 
80 

8/ 
82 
83 
£4 
85 

5366 
5062 
4758 
4454 
4/50 

5309 
5004 
4699 
4394 
4089 

5251 
4945 
4640 
4334 
4029 

5193 
4887 
4580 
4274 
3968 

5(35 
4828 
452  ( 
4214 
3907 

5077 
4769 
4462 
4/54 
3846 

50/9 
47/( 
4402 
4094 
3785 

496/ 
4652 
4343 
4034 
3724 

4903 
4593 
4283 
3973 
3663 

78-4844 
79-4534 
SO'4223 
81-3913 
82-3602 

19-8242 
20-0690 
20  '3  (37 
20-5584 
20-8032 

847  ( 
092) 
337) 
5821 
8272 

8699 
1/52 
3605 
6058 

8511 

8927 
(383 
3839 
6295 
8751 

9)56 
)6I4 
4073 
6532 
899  / 

9384 
/846 
4307 
6769 
9230 

96/3 
2077 
454  / 
7006 
9470 

984  / 
2308 
4775 
7242 
97/0 

#069 
2539 
5009 
7479 
9949 

0298 
2770 
5243 
77(6 
#(89 

8/ 
82 
83 

84 
85 

86 
87 
88 
89 

90 

3846 
354  / 
3237 
2933 
2629 

3784 
3480 
3/75 
2870 
2565 

3723 
34/7 
3//2 
2806 
250) 

3662 
3355 
3049 
2743 
2437 

3600 
3293 
2986 
2679 
2372 

3539 
323  / 
2923 
26/6 
2308 

3477 
3/69 
2860 
2552 
2243 

34/5 
3/06 
2797 
2488 
2(79 

3354 
3044 
2734 
2424 
2/(4 

83-3292 
84-2981 
85-2671 
86-2360 
87-2049 

21  '0479 
2C2927 
21  -5374 
2(7822 
22-0269 

0722 
3(72 
5622 
8073 
0523 

0964 
34/7 
5871 
8324 
0777 

1207 
3663 
6119 
8575 
(030 

(449 
3908 
6367 
8825 
1284 

(692 

4/53 
66/5 
9076 
(538 

(934 
4399 
6863 
9327 
1792 

2/77 

4644 
7111 
9578 
2045 

24(9 
4889 
7359 
9829 
2299 

2662 
5(34 
7607 
#080 
2553 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 

2325 
202  / 
17/7 
/4/3 
(109 

2260 
(955 
(65/ 
7346 
1041 

2/95 
(890 
/584 
/279 
0973 

2/30 
(824 
(5/8 
(2(2 
0905 

2065 
(758 
(45( 
(144 
0837 

2000 
(692 
/385 
(077 
0769 

/935 
(627 
(3(8 
(0(0 
070  ( 

(870 
(56) 
)25( 
0942 
0633 

/804 
/494 
//85 
0875 
0565 

88-1739 
89-1428 
90-1118 
9T0807 
92-0497 

22-27(6 
22  '5  (64 
2276(( 
23-0059 

23-2506 

2973 
5423 
7874 
0324 

2774 

3230 
5683 
8/36 
0589 
3042 

3486 
5942 
8398 
0854 
33(0 

3743 
6202 
8660 
1119 
3578 

4000 
646) 
8923 
)384 
3846 

4256 
6720 
9)85 
(649 

41(3 

45/3 
6980 
9447 
(9/4 
438  / 

4769 
7239 
9709 
2(79 
4649 

5026 
7498 
997) 
2444 
49)7 

91 

92 
93 
94 
95 
96 
97 
98 
99 
100 

96 
97 
98 
99 
100 

75 

0804 
0500 
0/96 
9892 

9588 

0736 
043  / 
0/26 
9822 
95/7 

0667 
0362 

#056 
975  / 
9445 

0599 
0293 
9987 
9680 
9374 

0530 
0223 
99/6 
9609 

9303 

0462 
0/54 
9846 
9539 
923/ 

0393 
0085 
9776 
9468 
9(59 

0324 
#0/5 
?706 
9397 
9088 

0255 
9945 
9635 
9326 
90/6 

93-0/86 
93-9875 
94-9565 
95-9254 
96-8944 

23-4954 
23  "740  / 
23  '9848 
24  '2296 
24-4743 

5224 
7675 
#(25 
2575 
5025 

5495 

7948 
040  / 
2854 
5307 

5766 
8222 
0678 
3(34 
5589 

6036 

8495 
0954 
34(3 
587  ( 

6307 

8769 
)230 
3692 
6)53 

6578 
9042 
(506 
397) 
6435 

6848 
93/6 
(783 
4250 
67/7 

7))9 

9589 
2059 
4529 
6999 

7390 
9862 
2335 

4808 
728) 

50' 

41)' 

48' 

47' 

46' 

4.5' 

44' 

43 

4'2' 

41' 

50' 

49' 

•IS' 

47'  |  46' 

4.V 

441 

43' 

4-2' 

41' 

9 

SINE. 

COSINE.            75° 

TRAVERSE  TABLES. 


14 

/ 

2 
3 
4 
5 

COSINE. 

SlXE.                   14' 

20' 

21'  |  22' 

23' 

24' 

25' 

2(5' 

27' 

28' 

29' 

5£ 

•11' 

22' 

23' 

24' 

25' 

26' 

27'  |  28' 

29' 

( 

2 
3 
4 
5 

9689 
9377 
9066 
8755 
8444 

9688 
9376 
9064 
8752 
8440 

9687 
9375 
9062 
8749 
8436 

9687 
9373 
9060 
8746 
8433 

9686 
9372 
9057 
8743 
8429 

9685 
9370 
9055 
8740 
8426 

9684 
9369 
9053 
8738 
8422 

9684 
9367 
905  ( 
8735 
84(8 

9683 
9366 
9049 
8732 
84/5 

'9682 
/  '9364 
2'9047 
3-8729 
4'84II 

•2476 
•495  / 
•7427 
•9903 
/  '2378 

2478 
4957 
7435 
99(4 
2392 

248( 
4963 
7444 
9925 
2406 

2484 
4968 
7452 
9936 
2420 

2487 
4974 
746  / 
9948 
2434 

2490 
4979 
7469 
9959 
2449 

2493 
4985 
7478 
9970 
2463 

2495 
499  / 
7486 
998  / 
2477 

2498 
4996 
7495 
9993 
249  ( 

250  ( 
5002 
7503 
#004 
2505 

6 

7 
8 
9 
10 

8132 
7821 
75/0 
7/98 
6887 

8/28 
78/6 
7504 
7/92 

6880 

8/24 
78/( 
7498 
7185 
6873 

8//9 
7806 
7492 
7/79 
6866 

8((5 
7801 
7487 
7/72 
6858 

tin 

7796 
748  ( 
7/66 
685  / 

8(06 
779  ( 
7475 
7(59 

6844 

8(02 
7786 
7469 
7(53 
6837 

8098 
778) 
7463 
7/46 

6829 

5-8093 
67775 
7-7458 
S'7/40 
9'6822 

/  '4854 
/  "7329 
/  -9805 
2'228( 
2-4756 

487  ( 

7349 
9828 
2306 
4784 

4888 
7369 
9850 
233  / 
48/3 

4904 
7389 
9873 
2357 
4841 

492) 
7408 
9895 
2382 

4869 

4938 

7428 
99(8 
2407 
4897 

4955 
7448 
9940 
2433 
4925 

4972 
7467 
9963 
2458 
4954 

4989 
7487 
9985 
2484 
4982 

5006 
7507 
#008 
2509 
50(0 

6 
7 
8 
9 

to 

II 
12 
13 
14 
15 

6576 
6265 
5953 
5642 
533  / 

6568 
6256 
5944 
5632 
5320 

6560 
6247 
5935 
5622 
5309 

6552 
6239 
5925 
56/2 

5298 

6544 
6230 
59/6 
5602 
5287 

6536 
622  ( 
5906 
5592 
5277 

6528 
62/3 
5897 
558  ( 
5266 

6520 
6204 
5888 
557( 
5255 

65/2 
6/95 
5878 
556) 
5244 

(0-6504 
(/'6/S6 
(2-5869 
13-5551 
14'5233 

2-7232 
2-9708 
3-2/83 
3-4659 
3'7(34 

7263 
974( 
2220 
4698 

7/77 

7294 
9775 
2256 
4738 
72/9 

7325 
9809 
2293 
4777 
726  / 

7356 
9843 
2330 
4817 

7303 

7387 
9877 
2366 
4856 
7346 

74/8 
99/0 
2403 
4895 
7388 

7449 
9944 
2440 
4935 
7430 

7480 
9978 
2476 
4974 
7473 

75  J( 
#0(2 
25(3 
50(4 
75(5 

II 
12 
13 
14 
IS 

16 

17 
18 
19 
20 

5020 
4708 
4397 
4086 
3774 

5008 
4696 
4384 
4072 
3760 

4996 
4684 
437( 
4058 
3746 

4985 
467  ( 
4358 
4045 
373  / 

4973 
4659 
4345 
4031 
37/7 

4962 
4647 
4332 
40(7 
3702 

4950 
4635 
43(9 
4003 
3688 

4939 
4622 
4306 
3990 
3673 

4927 
46/0 
4293 
3976 
3659 

(5-49(5 
(fi'4597 
(7-4280 
/  8  '3962 
(9-3644 

3'96/0 
4'2086 
4'456( 
4'7037 
4'95(3 

9655 
2(34 
46)2 
7090 
9569 

9700 
2/8/ 
4663 
7)44 
9625 

9745 
2229 
47/3 
7/98 
9682 

9790 
2277 
4764 
725) 
9738 

9835 
2325 
48(5 
7305 
9794 

9881 
2373 
4866 
7358 
9851 

9926 
242  / 
49/6 
74/2 
9907 

997( 
2469 
4967 
7465 
9963 

#0(6 
25(7 
50(8 
75(9 

#020 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

3463 
3/52 
284) 
2529 
22/8 

3448 
3/36 
2824 
25/2 
2200 

3433 
3/20 
2807 
2495 
2/82 

34/8 
3(04 
279  / 
2477 
2/64 

3402 
3088 
2774 
2460 
2(46 

3387 
3072 
2757 
2443 
2(28 

3372 
3056 
274  ( 
2425 
2(10 

3357 
3040 
2724 
2408 
209) 

3342 
3024 
2707 
2390 
2073 

20-3326 
21  '3008 
22'269( 
23-2373 
24-2055 

5'(988 
5-4464 
5-6939 
5-94)5 
6')89( 

2047 
4526 
7004 
9483 
)96( 

2)07 
4588 
7069 
9550 
2032 

2)66 
4650 
7)34 
96)8 
2/02 

2225 
47)2 
7)99 
9686 
2)72 

2284 
4774 
7263 
9753 
2243 

2343 
4836 
7328 
982  / 
23(3 

2402 
4898 
7393 
9888 
2384 

2462 
4960 
7458 
9956 
2454 

252  ( 
5022 
7523 
#024 
2525 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

/907 
/59S 
(284 
0973 
0662 

(888 
(576 
/264 
0952 
0640 

/869 
/556 
(244 
093  / 
06/8 

(850 
(537 
(224 
09/0 
0597 

(832 
(5(7 

(203 
0889 
0575 

(8/3 
(498 
((83 

0868 
0553 

(794 
/478 
1(63 

0847 
0531 

)775 
)459 
)(42 
0826 
05)0 

(756 
1439 
(122 
0805 
0488 

25-1737 
26'I420 
27-1102 

28-0784 
29  '0466 

6-4366 
6  '6842 
6'93/8 
7'/793 
7  '4269 

4440 
6918 
9396 
/875 
4353 

45(3 
6994 
9475 
(957 
4438 

4586 
7070 
9554 
2038 
4522 

4659 
7)46 
9633 
2)20 
4607 

4733 
7222 
97(2 
2202 
469  ( 

4806 
7298 
979  ( 
2283 
4776 

4879 
7374 
9870 
2365 
486( 

4952 
745( 
9949 
2447 
4945 

5026 
7527 
#028 
2529 
5030 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

0350 
0039 
9728 
94/6 
9/05 

0328 
#0/6 
9704 
9392 
9080 

0306 
9993 
9680 
9367 
9055 

0283 
9970 
9656 
9343 
9029 

026( 
9947 
9632 
93(8 
9004 

0238 
9923 
9609 
9294 
8979 

0216 
9900 
9585 
9269 
8953 

0)93 
9877 
956) 
9244 
8928 

017) 
9854 
9537 
9220 
8903 

30-0(48 
30-9831 
31-9513 
32-9(95 
33-8877 

7  '6744 
7-9220 
8')696 
8'4I7/ 
S'6647 

6832 
93/0 
/789 
4267 
6746 

69(9 
9400 
(882 
4363 
6844 

7007 
949/ 
(975 
4459 
6943 

7094 
958) 
2068 
4555 
704( 

7I8( 
967( 
2(6( 
4650 
7/40 

7269 
976( 
2254 
4746 
7239 

7356 
985  ( 
2347 
4842 
7337 

7443 
994  ( 
2440 
4938 
7436 

753  ( 
#03  ( 
2532 
5033 
7534 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 
40 

8794 
8483 
8171 
7860 
7549 

8768 
8456 
8/44 
7832 
7520 

8742 
8429 
8M7 
7804 
749  ( 

87/6 

8403 
8089 
7776 
7462 

8690 
8376 
8062 
7747 
7433 

8664 
8349 
8034 
77(9 
7404 

8638 
8322 
8007 
769( 
7375 

86(2 
8295 
7979 
7663 
7346 

8586 
8268 
795  / 
7634 
73/7 

34'8559 
35-8242 
36V924 
37-7606 
38-7288 

S'9/23 
9-/59S 
9-4074 
9-6549 
9'9025 

9224 
/702 
4/8( 
6659 
9/38 

9325 
(807 
4288 
6769 
925) 

9427 
1911 

4395 
6879 
9363 

9528 
20)5 

4502 
6989 
9476 

9630 
2((9 

4609 
7099 
9589 

973  ( 
2224 
47(6 
7209 
970( 

9833 
2328 
4823 
73/9 
98)4 

9934 
2432 
4930 
7429 
9927 

#035 
2536 
5037 
7538 
#039 

41 
42 
43 
44 
45 

7237 
6926 
66/5 
6304 
5992 

7208 
6896 
6584 
6272 
5960 

7/78 
6866 
6553 
6240 
5927 

7/49 
6835 
6522 
6208 
5895 

7/19 

6805 
649  / 
6/77 
5862 

7089 
6775 
6460 
6(45 
5830 

7060 
6744 
6428 
6113 
5797 

7030 
67(4 
6397 

60S) 
5765 

7000 
6683 
6366 
6049 
5732 

39-6970 
40-6653 
41  -6335 
42-60(7 
43-5699 

10'ISOI 

10-3976 
10-6452 
10-8928 
11-1403 

16/6 
4095 
6573 
9052 
(530 

(732 
42(3 
6694 
9(76 
(657 

(847 
433) 
68)5 
9300 
(784 

(963 
4450 
6937 
9424 
)9)0 

2078 
4568 
7058 
9548 
2037 

2(94 
4686 
7(79 
9671 
2(64 

2309 
4805 
7300 
9795 
229  ( 

2425 
4923 
742  ( 
99(9 
24)8 

2540 
504) 
7542 
#043 
2544 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 
47 
48 
49 
50 

5681 
5370 
5059 
4747 
4436 

5648 
5336 
5024 
47/2 
4400 

56/5 
5302 
4989 
4677 
4364 

5582 

5268 
4955 
4641 
4328 

5548 

5234 
4920 
4606 
4292 

55(5 
5200 
4885 
4570 
4255 

5482 
5)66 
4850 
4535 
4219 

5448 
5(32 
48(6 
4499 
4/83 

54/5 
5098 
478( 
4464 
4/47 

44  '53  8  ( 
45-5064 
46  '4746 
47-4428 
48'4(  (0 

1  1  '3879 
(  (  '6354 
(/•S830 
/2-/306 
(2'378( 

4008 
6487 
8965 
(444 
3922 

4/38 
66/9 
9/01 
(582 
4063 

4268 
6752 
9236 
)720 
4204 

4397 
6884 
937) 
(858 
4345 

4527 
70(7 
9506 
(996 
4486 

4657 
7(49 
9642 
2(34 
4627 

4786 
728  ( 
9777 
2272 
4768 

49(6 
74(4 
99(2 
24(0 
4908 

5045 
7546 
#047 
2548 
5049 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

4/25 
38/3 
3502 
3/9) 
2880 

4088 
3776 
3464 
3/52 
2840 

405  / 
3738 
3426 
3//3 
2800 

40/4 
370/ 
3387 
3074 
276  / 

3977 
3663 
3349 
3035 
272  ( 

394  ( 
3626 
33(( 
2996 
2681 

3904 
3588 
3272 
2957 
264) 

3867 
3550 
3234 
29/8 
260  / 

3829 
35/2 
3/95 
2878 
256  / 

49-3792 
50-3475 
51-3157 
52-2839 
53-252) 

(2-6257 
(2-8733 
(3'(208 
(3-3684 
(3-6(59 

640  ( 
8879 
(358 
3836 
63(4 

6544 
9026 
1507 
3988 
6469 

6688 
9)72 
/656 
4/40 
6624 

6832 
93/9 
/806 
4293 
6779 

6976 
9465 
(955 
4445 
6934 

7((9 
96(2 
2(04 
4597 
7089 

7263 
9758 
2254 
4749 
7244 

7407 
9905 
2403 
490  ( 
7399 

7550 
#05) 
2552 
5053 
7554 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

2568 
2257 
1946 
($34 
(323 

2528 
22/6 
(904 
/592 
/280 

2488 
2/75 
/862 
/549 
1237 

2447 
2(34 
(820 
(507 
1/93 

2407 
2092 
(778 
(464 
(150 

2366 
205( 
(736 
(42( 
((06 

2325 
20)0 
(694 
(379 
(063 

2285 
(969 
(652 
(336 
/0(9 

2244 
/927 
16/0 
(293 
0976 

54-2203 
55-/8S6 
56'(568 
57-1250 
58-0932 

(3'8635 
14-1111 
14-3586 
14-6062 
14-8538 

8793 
(27( 
3750 
6228 
8707 

895  ( 
(432 
39/3 
6395 
8876 

9/09 
/593 

4077 
656) 
9045 

9266 
/753 
4240 
6727 
92/4 

9424 
(9(4 
4404 
6893 
9383 

9582 
2074 
4567 
7059 
9552 

9740 
2235 
4730 
7226 
972( 

9897 
2396 
4894 
7392 
9890 

#055 
2556 
5057 
7558 
#059 

61 
62 
63 
64 
65 

/0/2 
070/ 
0389 
0078 
9767 

0968 
0656 
0344 
#032 
9720 

0924 
06(1 
0298 
9986 
9673 

0880 
0566 
0253 
9940 
9626 

0836 
0522 
0207 
9893 
9579 

0792 
0477 
0/62 
9847 
9532 

0747 
0432 
0((6 
980( 
9485 

0703 
0387 
0070 
9754 
9438 

0659 
0342 
#025 
9708 
939  / 

59-06(4 
60-0297 
60-9979 
61-9661 
62-9343 

15-1013 
15-3489 
(5'5965 
(5-8440 
/6'09/6 

//85 
3664 
6(42 
8620- 
(099 

(357 
3838 
6320 
8801 
(282 

(529 
40(3 
6497 
898) 
(465 

(70) 
4)88 
6675 
9)62 
(648 

(873 
4362 
6852 
9342 
(832 

2045 
4537 
7030 
9522 
20)5 

22(6 
47(2 
7207 
9702 
2/98 

2388 
4886 
7385 
9883 
238  / 

2560 
506) 
7562 
#063 
2564 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

9455 
9/44 
8833 
8522 
82/0 

9408 
9096 
8784 
8472 
8/60 

9360 
9048 
8735 
8422 
8)09 

93/3 
8999 
8686 
8372 
8059 

9265 
895  ( 
8637 
8322 
8008 

92/7 
8902 
8587 
8272 
7958 

9/69 
8854 
8538 
8222 
7907 

9/2( 
8805 
8489 
8/72 
7856 

9073 
8756 
8439 
8/22 
7805 

63-9025 
64-8708 
65-8390 
66-8072 
67-7754 

(6'339/ 
/  6-5867 
(6-8343 
17-08(8 
(7-3294 

3577 
6056 
8534 
(0(3 
3491 

3763 

6245 
8726 
(207 
3688 

3949 
6433 
89/8 
/402 
3886 

4(35 
6622 
9(09 
/596 
4083 

432  ( 
68(( 
930  ( 
(790 
4280 

4507 
7000 
9492 
(985 
4477 

4693 
7(88 
9684 
2)79 
4675 

4879 
7377 
9875 
2374 
4872 

5065 
7566 
#067 
2568 
5069 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

7899 
7588 
7276 
6965 
6654 

7848 
7536 
7224 
69/2 
6600 

7797 
7484 
7/7/ 
6858 
6546 

7745 
7432 
7//9 
6805 
6492 

7694 
7380 
7066 
6752 
6437 

7643 
7328 
70/3 
6698 
6383 

759  / 
7276 
6960 
6644 
6329 

7540 
7223 
6907 
659  / 
6274 

7488 
7/7/ 
6854 
6537 
6220 

687436 
69-7119 
70-680  / 
7(  '6483 
72-6(65 

(7'5770 
(7-8245 
(8-0721 
(8'3(96 
(8  '56  72 

5970 
8448 
0926 
3405 
5883 

6/70 
865) 
)/32 
36/3 
6095 

6370 
8854 
/33S 
3822 
6306 

6570 
9057 
(544 
4031 
65/7 

6770 
9260 
/749 
4239 
6729 

6970 
9462 
(955 
4447 
6940 

7(70 
9665 
2(6( 
4656 
7(5( 

7370 
9868 
2366 
4864 
7363 

7570 
#07) 
2572 
5073 
7574 

71 
72 
73 
74 
75 

6343 
603  / 
5720 
5409 
5098 

6288 
5976 
5664 
5352 
5040 

6233 
5920 
5608 
5295 

4982 

6/78 
5865 
5551 
5238 
4924 

6(23 
5809 
5495 
5(8( 
4867 

6068 
5753 
5438 
5/24 
4809 

6013 
5697 
5382 
5066 
475/ 

5958 
5642 
5325 
5009 
4693 

5903 
5586 
5269 
4952 
4634 

73-5848 
74'5530 
75-52(2 
76-4894 
77-4576 

18-8(48 
(9"0623 
(9-3099 
(9-5575 
(9'8050 

8362 
0840 
33(9 
5797 
8276 

8576 
(057 
3539 
6020 
850) 

8790 
(274 
3758 
6242 
8726 

9004 
1491 
3978 
6465 
8952 

92/8 
(708 
4(98 
6688 
9(77 

9433 
(925 
4418 
6910 
9403 

9647 
2(42 
4637 
7(33 
9628 

9861 
2359 
4857 
7355 
9853 

#075 
2576 
5077 
7578 
#079 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 

4786 
4475 
4164 
3852 
354  / 

4728 
44/6 
4/04 
3792 
3480 

4669 
4357 
4044 
373  / 
3419 

461  / 
4298 
3984 
367  / 
3357 

4552 
4238 
3924 
36(0 
3296 

4494 
4/79 
3864 
3549 
3234 

4435 
4/19 
3804 
3488 
3/73 

4376 
4060 
3744 
3427 
3111 

43/7 
4000 
3683 
3366 
3049 

78-4259 
79'394( 
80-3623 
8  /  -3305 
82-2987 

20-0526 
20'300( 
20-5477 
20'7953 
21  -0428 

0754 
3232 
57)  / 
8)89 
0668 

0982 
3464 
5945 
8426 
0907 

121! 
3695 
6179 
8663 
1147 

(439 
3926 
64(3 
8900 
(386 

(667 
4/57 
6646 
9136 
(626 

(895 
4388 
6880 
9373 
(865 

2(23 
46(9 
7//4 
9609 
2(05 

2352 
4850 
7348 
9846 
2344 

2580 
508) 
7582 
#083 
2584 

8( 
82 
83 
84 
85 

86 
87 

88 
89 
90 

3230 
29/9 
2607 
2296 
(985 

3/68 
2856 
2544 
2232 
(920 

3(06 
2793 
2480 
2/68 

(855 

3044 
2730 
24/7 
2(03 
(790 

2982 
2667 
2353 
2039 
(725 

29/9 
2604 
2290 
1975 

(660 

2857 
254  / 
2226 
(9/0 

/594 

2795 
2478 
2/62 
(846 
(529 

2732 

24(5 
2098 
(78/ 
/464 

83-2670 
84-2352 
85-2034 
86-1716 
87-1398 

21  '2904 
2C5380 
2(7855 
22  '033  ( 
22-2806 

3(46 

5625 
8(03 
0582 
3060 

3389 
5870 
835  / 
0832 
33(4 

3631 
6115 
8599 
)083 
3567 

3873 
6360 
8847 
(334 
382( 

4f(6 
6605 
9095 
(585 
4074 

4358 
6850 
9343 
(835 

4328 

4600 
7095 
9591 
2086 
4582 

4842 
734  / 
9839 
2337 
4835 

5085 
7586 
#087 
2588 
5089 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

/673 
(362 
/05/ 
0740 
0428 

(60S 
(296 
0984 
0672 
0360 

/542 
(229 
09/7 
0604 
029  / 

1477 
((63 
0850 
0536 
0223 

1411 
1097 
0782 
0468 
0/54 

(345 
(030 
07(5 
0400 
0085 

/279 
0963 
0648 
0332 
tOI6 

(2(3 
0897 
0580 
0264 
9948 

//47 
0830 
05/3 
0/96 
9878 

88'IOSI 
89-0763 
90-0445 
91-0127 
91-9809 

22-5282 
22-7758 
23-0233 
23-2709 
23-5(85 

5538 
8017 
0495 
2974 
5452 

5795 
8276 
0757 
3239 
5720 

6051 
8535 
/020 
3504 
5988 

6308 
8795 
(282 
3769 
6255 

6564 
9054 
/544 
4033 
6523 

682( 
93(3 
(806 
4298 
679  / 

7077 
9572 
2068 
4563 
7058 

7333 
983( 
2330 
4828 
7326 

7590 
#09) 
2592 
5092 
7593 

91 
92 
93 
94 
95 

96 
97 
98 
99 
(00 

75 

0//7 
9806 
9494 
9/83 
8872 

#048 
9736 
9424 
9112 

8800 

9979 
9666 
9353 
9040 

8728 

9909 
9596 
9282 
8969 

8656 

9840 
9526 
92/2 
8897 

8583 

9770 
9455 
9/4( 
8826 
85(( 

970  ( 
9385 
9070 
8754 
8438 

963/ 
93/5 
8998 
8682 
8366 

956  / 
9244 
8927 
86/0 
8293 

92-9492 
93-9(74 
94'8856 
95-8538 
96-8220 

23-7660 
24-0(36 
24'26(( 
24-5087 
24-7563 

793  / 
0409 
2888 
5366 
7845 

820) 
0683 
3(64 
5645 
8/26 

8472 
0956 
3440 
5924 

8408 

8742 
(229 
37(6 
6203 
8690 

90/3 
/502 
3992 
6482 
8972 

9283 
/776 
4268 
676  / 
9253 

9554 
2049 
4544 
7040 
9535 

9824 
2322 
4820 
73(9 
98(7 

#094 
2595 
5096 
7597 

#098 

96 
97 
98 
99 
(00 

40'   39'  |  38'  |  37'   36' 

35'  |  34'   33'  |  32'   31' 

39' 

38' 

37'  |  3(i'  |  35'   34' 

33' 

32' 

31' 

SLVE. 

COSINE.            75° 

TRAVERSE  TABLES. 


14 
/ 

2 
3 
4 
S 

6 

7 
8 
9 
10 

o 

COSINE. 

SINK.             14° 

30' 

31' 

32' 

33'  |  34' 

35' 

36' 

37' 

38'    39' 

30'   I  31'  |  32'  |  33'   34'   35'   36'   37'  |  38'   30' 

; 

2 
3 
4 

5 

968  ( 
9363 
9044 
8726 
8407 

968  / 
936/ 
9042 
8723 
8404 

9680 
9360 
9040 
8720 
8400 

9679 
9359 
9038 
87/7 
8396 

9679 
9357 
9036 
87/4 
8393 

9678 
9356 
9033 
87M 
8389 

9677 
9354 
903  / 
8708 
8385 

9676 
9353 
9029 
8705 
8382 

96r6 
935  / 
9027 
8702 

8378 

•9675 
/  "9350 
2'9025 
3-8700 
4-8374 

'2504 
'5008 
•75  // 
/•00/5 
1-2519 

2507 
50/3 
7520 
0026 
2533 

2509 
50/9 
7528 
0038 
2547 

25/2 
5024 
7537 
0049 
256/ 

25/5 
5030 
7545 
0060 
2575 

25/8 
5036 
7554 
0072 
2589 

252  / 
504  / 
7562 
0083 

2603 

2524 
5047 
7571 
0094 
26/8 

2526 
5053 
7579 
0/05 
2632 

2529 
5058 
7587 
0//7 

2646 

8089 
7770 
7452 
7/33 
68/5 

8084 
7765 
7446 
7/27 

6807 

8080 
7760 
7440 
7/20 

6800 

8076 
7755 
7434 
7114 

6793 

807  / 
7750 
7428 
7/07 
6786 

8067 
7745 
7423 
7/00 

6778 

8063 
7740 
74/7 
7094 
677( 

8058 
7735 
74/( 
7087 
6764 

8054 
7729 
7405 
708  / 

6756 

5-8049 
6-7724 
7-7399 
S'7074 
9-6749 

1  "5023 
/  '7527 
2'0030 
2'2534 
2-5038 

5040 

7546 
0053 
2560 
5066 

5057 
7566 
0075 
2585 
5094 

5073 
7586 
0098 
26/0 
5/22 

5090 
7605 
0/2/ 
2636 
5/5/ 

5/07 
7625 
0/43 
2661 
5/79 

5/24 
7645 
0/66 
2686 
5207 

5/41 
7665 
0(88 
27/2 
5235 

5/58 
7684 
021  / 
2737 
5263 

5(75 
7704 
0233 
2762 
5291 

6 

7 
8 
9 
10 

II 
12 
13 
14 
15 

6496 
6/78 
5859 
554; 
5222 

6488 
6/69 
5850 
5530 
52// 

6480 
6/60 
5840 
5520 
5200 

6472 
6151 
5831 
55/0 
5/89 

6464 
6/43 
582  / 
5500 
5/78 

6456 
6/34 
58/2 
5490 
5/67 

6448 
6/25 
5802 
5479 
5(56 

6440 
6116 
5793 
5469 
5/45 

6432 
6/07 
5783 
5459 
5/34 

/  fl'6424 
(  /  '6099 
I2'5774 
13-5448 
14-5123 

2-7542 

3'0046 
3  '2549 
3-5053 
3V557 

7573 
0079 
2586 
5093 
7599 

7604 
0//3 
2623 
5/32 
764  / 

7635 
0/47 
2659 
5/7/ 
7684 

7666 
0/8( 
2696 
52// 
7726 

7697 
02/5 
2732 
5250 
7768 

7728 
0248 
2769 
5290 
78/0 

7759 
0282 
2806 
5329 
7853 

7790 
03/6 
2842 
5369 
7895 

782( 
0350 
2879 
5408 
7937 

// 
12 
13 
14 
15 

16 
17 
IB 
19 

20 

4904 
4585 
4267 
3948 
3630 

4892 
4573 
4253 
3934 
36/5 

4880 
4560 
4240 
3920 
3600 

4869 
4548 
4227 
3906 
3586 

4857 
4535 
42/4 
3893 
357/ 

4845 
4523 
420  / 
3879 
3557 

4833 
45// 
4/88 
3865 
3542 

4822 

4498 
4/74 
385  / 
3527 

48/0 
4486 
4161 

3837 
3512 

IS'4798 
16-4473 
17-4148 
18-3823 
19-3498 

4-0061 

4'2565 
4'5068 
4V572 
5-0076 

0/06 
26/2 
5//9 
7626 
0/32 

0/5/ 
2660 
5/70 
7679 

0/89 

0/96 

2708 
5220 
7733 
0245 

0241 
2756 
527/ 
7786 

030( 

0286 
2804 
5322 
7840 
0358 

033  / 
2852 
5372 
7893 

04/4 

0376 
2900 
5423 
7947 
0470 

042  / 

2S47 
5474 
8000 
0526 

0466 
2995 
5524 
8054 
0583 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

33/( 
2992 
2674 
2355 
2037 

3296 
2976 
2657 
2338 
20/9 

3280 
2960 
2640 
2320 
2000 

3265 
2944 
2624 
2303 
(982 

3250 
2928 
2607 
2285 
/964 

3234 
29/2 
2590 
2268 
/946 

32/9 
2896 
2573 
2250 
/927 

3204 
2880 
2556 
2233 
(909 

3188 
2864 
2539 
22/5 
IS9I 

20-3/73 
2/-2S48 
22-2522 
23-2/97 
24/872 

5'2580 
5-5084 
57587 
6  -0091 
6-2595 

2639 
5/46 
7652 
0/59 
2665 

2698 
5208 
77/7 
0226 
2736 

2757 
5269 
7782 
0294 
2806 

2S/6 
533) 
7846 
0362 
2877 

2875 
5393 
79// 
0429 
2947 

2935 
5455 
7976 
0497 
30/7 

2994 
55(7 
804/ 
0564 
3088 

3053 
5579 
8/05 
0632 
3/58 

3M2 
564/ 
8/70 
0699 
3228 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

1718 
1400 
1081 
0763 

0444 

/699 
/380 
1061 
0742 
0422 

(680 
1360 
1041 
0721 
0401 

1661 
1341 
1020 
0699 
0379 

/642 
/32/ 

1000 
0678 
0357 

/623 
/30/ 
0979 
0657 
0335 

(604 
1281 
0959 
0636 
03/3 

/585 
/262 
0938 
06/4 
029  / 

1566 
1242 
09/7 
0593 
0269 

25  '(547 
26-1222 

27-0897 
28-0572 
29'0247 

6-5099 
6-7603 
7-0/06 
7-26/0 
7'5/(4 

5/72 

7679 
0/85 
2692 
5/98 

5245 
7755 
0264 
2774 
5283 

53/8 
783  / 
0343 
2855 
5367 

5392 
7907 
0422 
2937 
5452 

5465 
7983 
050  / 
30/8 
5536 

5538 

8059 
0579 
3/00 
562/ 

56/( 
8(35 
0658 
3/82 
5705 

5684 
S2M 
0737 
3263 
5790 

5758 
8287 
08/6 
3345 
5874 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 

0/26 
9807 
9489 
9/70 
8852 

0/03 
9784 
9465 
9/45 
8826 

0081 
9761 
9441 
9121 
8801 

0058 
9737 
94/7 
9096 
8775 

0035 
97/4 
9392 
907/ 
8749 

#0/3 
9690 
9368 
9046 
8724 

9990 
9667 
9344 
902  / 
8698 

9967 
9643 
9320 
8996 
8673 

9944 
9620 
9296 
897  / 
8647 

29-9922 
30-9596 
3T927I 
32'8946 
33'862/ 

776/8 
8-0/22 
8-2625 
S'5/29 
87633 

7705 
02/2 
27/8 
5225 
7732 

.7792 
0302 
2811 
5321 
7830 

7880 
0392 
2904 
54(6 
7929 

7967 
0482 
2997 
55/2 
8027 

8054 
0572 
3090 
5608 
8/26 

8/42 
0662 
3/83 
5704 
8224 

8229 
0752 
3276 
5799 
8323 

83/6 
0842 
3369 
5895 
842  / 

8403 
0932 
3462 
599  / 
8520 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

8533 
82/5 
7896 
7578 
7259 

8507 
8/88 
7868 
7549 
7230 

848  ( 
8)6/ 
784  / 
752' 
7201 

8454 
8/34 
78/3 
7492 
7/72 

8428 
8/07 
7785 
7464 
7/42 

8402 
8080 
7757 
7435 
71/3 

8375 

8052 
7729 

7407 
7084 

8349 
8025 
7702 
7378 
7054 

8322 
7998 
7674 
7349 
7025 

34-8296 
357971 
367646 
37-7321 
38-6996 

9-0/37 
9'264/ 
9-5/44 
9-7648 
/0'0/52 

0238 
2745 
525  / 
7758 
0265 

0340 
2849 
5358 
7868 
0377 

044  / 
2953 
5465 
7978 
0490 

0542 
3057 
5572 
8087 
0603 

0644 
3/62 
5679 
8/97 
07/5 

0745 
3266 
5786 
8307 
0828 

0846 
3370 
5893 
84/7 
0940 

0948 
3474 
6000 
8527 
/053 

/049 
3578 
6/07 
8636 
((65 

36 
37 

38 
39 

40 

a/ 

42 
43 
44 
45 
46 
47 
48 
49 
50 

694  / 
6622 
6303 
5985 
5666 

691  / 
659  / 
6272 
5953 
5634 

6881 
656  / 
624  / 
592  / 
560  / 

685  / 
6530 
6209 
5889 
5568 

682  / 
6499 
6/78 
5857 
5535 

679  / 
6469 
6/46 
5824 
5502 

676/ 
6438 
6115 
5792 
5469 

673  / 
6407 
6083 
5760 
5436 

670/ 
6376 
6052 
5727 
5403 

39-6670 
40-6345 
4  /  '6020 
42-5695 
43-5370 

/  0-2656 
/fl'5/60 
/  0-7663 
H'0167 
11-2671 

277  / 
5278 
7784 
029  / 
2798 

2887 
5396 
7906 
04/5 
2924 

3002 
55/4 
8027 
0539 
305  / 

3//S 
5633 
8/48 
0663 
3/78 

3233 
575  ( 
8269 
0787 
3305 

3348 
5869 
8390 
09/1 
343  / 

3464 
5987 
85// 
/034 
3558 

3579 
6/06 
8632 
//58 
3685 

3695 
6224 
8753 
(282 
38(( 

41 
42 
43 
44 
45 
46 
47 
48 
49 
SO 

5348 
5029 
47// 
4392 
4074 

53/4 

4995 
4676 
4357 
4037 

528  / 
496  / 
464/ 
432  / 
4007 

5247 
4927 
4606 
4285 

3964 

52/4 
4892 
457  / 
4249 
3928 

5/80 
4858 
4536 
42/3 
389  / 

5/46 
4823 
4500 
4/78 
3855 

5112 
4789 
4465 
4142 

38/8 

5079 
4754 
4430 
4106 
378  / 

44-5045 
45-4720 
46-4395 
47-4070 
48-3744 

11-5175 
1  1  -7679 
12-0182 
12-2686 
12-5190 

5304 
78/1 
03/8 
2824 
533  / 

5434 
7943 
0453 
2962 
5472 

5563 
8076 
0588 
3/00 
56/2 

5693 
8208 
0723 
3238 
5753 

5822 
8340 
0858 
3376 
5894 

5952 
8473 
0993 
35/4 
6035 

608  / 
8605 
//28 
3652 
6/75 

62// 
8737 
/264 
3790 
63/6 

6340 
8869 
(399 
3928 
6457 

5) 
52 
53 
54 
55 

3755 
3437 
3/18 
2800 
248  / 

37/8 
3399 
3080 
2760 
244  / 

368  / 
3361 
304  / 
272  / 
240  / 

3644 
3323 
3002 
2682 
236  / 

3606 
3285 
2964 
2642 
232  / 

3569 
3247 
2925 
2603 
2280 

3532 
3209 
2886 
2563 
2240 

3494 
3/7/ 
2847 
2523 
2200 

3457 
3/32 
2808 
2484 
2/59 

49-34/9 
50-3094 
51  '2769 
52-2444 
53-2119 

(27694 
73-0/98 
/3'270( 
13  '5205 
13-7709 

7837 
0344 
285  / 
5357 
7864 

798  / 
0490 
3000 
5509 
80/9 

8(25 
0637 
3/49 
566  / 
8/74 

8268 
0783 
3298 
58/3 
8328 

84/2 
0930 
3448 
5965 
8483 

8555 
(076 
3597 
6//7 
8638 

8699 
(222 
3746 
6269 
8793 

8842 
/369 
3895 
642  / 
8948 

8986 
/5/5 
4044 
6573 
9/03 

51 
52 
53 

54 
55 

56 

57 
58 
59 
60 

2/63 
1944 

1526 
1207 
0889 

2/22 
(803 
(483 
1164 

0845 

208  / 
/76/ 
/44/ 

1121 
0801 

2040 
1719 
1399 
1078 
0757 

/999 
(678 
(356 
(035 
07/3 

(958 
f636 
/3/4 
0992 
0670 

/9/7 
(594 
/27/ 
0948 
0626 

(876 
(552 
/229 
0905 
058  / 

/835 
1511 
1  186 
0862 
0537 

54-1794 
SS'1469 
56-1144 
57-0818 

58-0493 

14-0213 
14-2717 

I4'5220 
14-7724 
15-0228 

0370 
2877 
5384 
7890 
0397 

0528 
3038 
5547 
8056 
0566 

0686 
3/98 
57/0 
8223 
0735 

0844 
3359 

5874 
8389 
0904 

1001 
35/9 

6037 
8555 
(073 

M59 
3680 
6200 
872/ 
/242 

/3/6 

3840 
6363 
8887 
/4IO 

(474 
4000 
6527 
9053 
(579 

/632 

4/61 
6690 
92/9 
(748 

56 
57 
58 
59 

60 

61 
62 
63 
64 
65 

0570 
0252 
9933 
96/4 
9296 

0526 
0206 
9887 
9568 
9249 

0481 
0/6/ 
984/ 
952  / 
920  / 

0437 
0116 
9795 
9474 
9154 

0392 
007  / 
9749 
9428 
9/06 

0347 
#025 
9703 
9381 
9059 

0303 
9980 
9657 
9334 
90(1 

0258 
9934 
96// 
9287 
8963 

02/3 
9889 
9564 
9240 
8916 

59-0/68 
59-9843 
60'95/S 
6C9/93 

62  8868 

IS'2732 
15-5236 
15-7739 
16-0243 
16-2747 

2904 
54/0 
79/7 
0423 
2930 

3075 
5585 
8094 
0604 
3//3 

3247 
5759 
8272 
0784 
3296 

34/9 
5934 
8449 
0964 
3479 

3591 
6(08 
8626 
/I44 
3662 

3762 
6283 
8804 
/324 
3845 

3934 
6457 
8981 
/505 
4028 

4106 
6632 
9/58 
/685 
42f/ 

4277 
6806 
9336 
/865 
4394 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

8977 
8659 
8340 
8022 
7703 

8929 
86/0 
829  / 
7972 
7652 

888/ 
856  / 
8241 
792  / 
760  / 

8833 
85/2 
8/92 
7871 
7550 

8785 
8463 
8/42 
7820 
7499 

8736 
84/4 
8092 
7770 

7448 

8688 
8365 
8042 
77/9 
7396 

8640 
83/6 
7992 
7669 
7345 

859  / 
8267 
7942 
76/8 
7294 

63-8543 
64-82/7 
65-7892 
66-7567 
67-7242 

16-5251 
16-7755 
17-0258 
17-2762 
17-5266 

5437 
7943 
0450 
2957 

5463 

5623 
8/32 
0641 
3/5/ 
5660 

5808 
832  / 
0833 
3345 
5857 

5994 
8509 
/024 
3539 
6054 

6180 
8698 
/2I6 
3734 
6252 

6366 
8886 
/407 
3928 
6449 

6552 

9075 
/599 
4(22 
6646 

6737 
9264 
(790 
43/6 
6843 

6923 
9452 
/98/ 
45/0 

7040 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

7385 
7066 
6748 
6429 
6111 

7333 
70/4 
6695 
6375 
6056 

7281 
696  f 
664/ 
632  / 
600  / 

7229 
6909 
6588 
6267 
5947 

7/78 
6856 
6535 
62/3 
5892 

7/26 
6803 
648  / 
6/59 
5837 

7074 
675  / 
6428 
6/05 
5782 

702  / 
6698 
6374 
6050 
5727 

6969 
6645 
632  / 
5996 
5672 

68-69/7 
69-6592 
70-6267 
71-5942 
72-5617 

17-7770 
18-0274 
18  2777 
18-5281 
18-7785 

7970 
0476 
2983 
5490 
7996 

8/70 
0679 
3/89 
5698 
8207 

8370 
0882 
3394 
5906 
84/9 

8569 
/085 
3600 
6/15 
8630 

87fi9 
(287 
3805 
6323 
884  / 

8969 
(490 
40f/ 
653) 
9052 

9/69 
/693 
42/6 
6740 
9263 

9369 
(895 
4422 
6948 
9474 

9569 
2098 
4627 
7/56 
9685 

71 
72 

73 
74 
75 

76 
77 
78 

79 

80 

5792 
5474 
5155 
4837 
45/8 

5737 
54/8 
5098 
4779 
4460 

568  / 
536  / 
504  / 
472  / 
440/ 

5626 
5305 
4984 
4664 
4343 

5570 
5249 
4927 
4606 
4285 

55/5 
5/93 
4870 
4548 
4226 

5459 
5/36 
48(3 
4490 
4/67 

5403 
5080 
4756 
4432 
4/09 

5347 
5023 
4699 
4374 
4050 

73-5291 

74-4966 
75-4641 
76-43/6 
77'399( 

19-0289 
19-2793 
19-5296 
197800 
20-0304 

0503 
3009 
55/6 
8023 
0529 

07/7 
3226 
5736 
8245 
0755 

093  / 
3443 
5955 
8468 
0980 

f/45 
3660 
6/75 
8690 
(205 

(359 
3877 
6395 
89/2 
(430 

/573 
4093 
66/4 
9/35 
(656 

/7S7 
43/0 
6834 
9357 
/88I 

200  / 
4527 
7053 
9580 
2)06 

22/4 
4744 
7273 
9802 
233( 

76 
77 
78 
79 
80 

SI 
82 
83 
84 
85 
86 
87 
88 
89 
90 

4200 
SMI 

3563 
3244 
2925 

4/4( 
382/ 
3502 
3/83 
2864 

4081 
376  / 
3441 
3122 
2802 

4022 
3702 
3381 
3060 
2739 

3963 
3642 
3320 
2999 
2677 

3904 
3582 
3259 
2937 
26/5 

3844 
3522 
3/99 
2876 
2553 

3785 
346  / 
3/38 
2814 
2490 

3726 
340  / 
3077 
2752 
2428 

78-3666 
79-3341 
80-30/6 
81-2691 
82-2365 

20-2808 
20-53/2 
2078/5 
2/-03/9 
21  '2823 

3036 
5543 
8049 
0556 
3062 

3264 
5773 
8283 
0792 
3302 

3492 
6004 
85/7 
/029 
354  / 

3720 
6235 
8750 
(265 
3780 

3948 
6466 
8984 
/502 
4020 

4/76 
6697 
92/8 
/738 
4259 

4404 
6928 
945  / 
(975 
4498 

4632 
7/58 
9685 
22// 
4737 

4860 
7389 
99/8 
2448 
4977 

81 
82 
83 
84 
85 

2607 
2288 
/970 
I65/ 
(333 

2544 
2225 
(906 
1587 
/267 

2482 
2/62 
/842 
(522 
/202 

24/9 
2098 
1777 
1457 
1136 

2356 
2034 
/7(3 
(392 
(070 

2293 
/97/ 
(649 
/326 
/004 

2230 
(907 
/584 
/26( 

0938 

2/67 
(843 
/520 
//96 

0872 

2/04 
1779 
1455 
1131 

0806 

83-2040 
84-1715 
85-1390 
86'I065 
87-0740 

21  '5327 
2/7S3/ 
22-0334 
22-2838 

22  '5342 

5569 
8076 
0582 
3089 
5595 

58(( 
8321 
0830 
3339 

5849 

6053 
8566 
(078 
3590 

6(02 

6295 
88(0 
/326 
3841 
6356 

6538 
9055 
(573 
409  / 
6609 

6780 
9300 
/82/ 
4342 
6862 

7022 
9545 
2069 
4592 
7//6 

7264 
9790 
23/6 

4843 
7369 

7506 
#035 

2564 
5093 
7622 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

1014 
0696 
0377 
#059 

9740 

0948 
0629 
03(0 
9990 
967  / 

0882 
0562 
0242 
9922 
9602 

OS/5 
0494 
0/74 
9853 
9532 

0749 
0427 
0/06 
9784 

9463 

06;;  2 
0360 
#038 
97/6 
9393 
"907  / 
8749 
8427 
8(05 
7783 

06/5 
0292 
9970 
9647 

9324 

0549 
0225 
9901 
9578 
9254 

0482 
0/57 
9833 
9509 
9/84 

88-04(5 
89-0090 
89-9765 
90-9439 

91-9114 

227S46 
23-0350 
23-2853 
23-5357 
23  786  / 

8/02 
0609 
3/(5 
5622 
8/29 

8358 
0868 
3377 
5887 
8396 

86/5 
//27 
3639 
6/5/ 
8664 

8871 
1386 
3901 
64/6 
893  / 

9/27 
(645 
4/63 
668  / 
9/99 

9383 
(904 
4425 
6945 
9466 

9639 
2/63 
4686 
72/0 
9733 

9895 
2422 
4948 
7474 
#00/ 

#/5/ 
2681 
52/0 
7739 
0268 

91 
92 
93 
94 
95 

96 

97 
98 
99 

I>J" 

75 

9422 
9.03 
8785 
8466 
8148 

9352 
9033 
87/3 
8394 
8075 

9282 
8962 
8642 
8322 
8002 

92/2 
889  / 
8570 
8250 
7929 

9/41 
8820 
8499 
8/77 
7856 

900  / 

8678 
8355 
8032 
7709 

8930 
8607 
8283 
7959 
7636 

8860 
8536 

tan 

7887 
7562 

92-8789 
93-8464 
94-8/39 
95-7814 
96-7489 

24-0365 
24-2869 
24-5372 
24-7876 
25-0380 

0635 
3/42 
5648 
8(55 

0662 

0905 
34/5 
5924 
8434 
0943 

»/76 
3688 
6200 
87/3 
/225 

/446 
396  / 
6476 
899  / 
1506 

/7/6 
4234 
6752 
9270 
1788 

/987 
4507 
7028 
9549 
2069 

2257 
4780 
7304 
9827 
235  / 

2527 
5053 
7580 

#(06 
2632 

2797 
5326 
7855 
0385 
29/4 

96 
97 
98 
99 

100 

:ii)'   29   2«'  !  '21'  20' 

25' 

24 

2:i'   22'    21' 

30'  1  29'  I  2«'  j  27_j 

2(1' 

2.V 

24' 

2:!' 

21' 

SINE. 

COSINE.           75° 

TRAVERSE  TABLES. 


14 

/ 

2 
3 
4 
5 

°           COSINE. 

SINE.             14° 

40' 

41' 

42' 

43' 

44' 

45'   40' 

47'   48' 

49' 

40'   41'  \  4-2'  \  43'   44' 

45   4t>'   47'  j  48' 

49' 

/ 
2 
3 

4 
5 
6 
7 
8 
9 
10 

9674 
9348 
9022 
8697 
8371 

9673 
9347 
9020 
8694 
8367 

9673 
9345 
90/8 
869  / 
8363 

9672 
9344 
90/6 
8688 
8360 

967  / 
9342 
90/4 
8685 
8355 

9670 
934  / 
901  / 
8682 
8352 

9670 
9339 
9009 
8679 
8349 

9669 
9338 
9007 
8676 
8345 

9668 
9336 
9005 
8673 
8341 

"9667 
I  '9335 
2'9002 
3  '8670 
4-8337 

'2532 
•5064 
•7596 
l'fl/28 
/  '2660 

2535 
5070 
7604 
0(39 
2674 

2538 
5075 
76(3 
0(50 
2688 

2540 
508  / 
762  / 
0/62 
2702 

2543 
5086 
7630 
0/73 
27/6 

2546 
5092 
7638 
0/84 
2730 

2549 
5098 
7646 
0/95 
2744 

2552 
5/03 
7655 
0207 
2758 

2554 
5/09 
7663 
02/8 
2772 

2557 
5//5 
7672 
0229 
2786 

6 

7 
,8 
9 

;o 

8045 
77/9 
7393 
7067 
6742 

8040 
77/4 
7387 
706/ 
6734 

8036 
7709 
738  / 
7054 
6727 

8032 
7704 
7376 
7047 
67/9 

8027 
7698 
7370 
704  / 
67/2 

8023 
7693 
7364 
7034 
6705 

80/8 
7688 
7358 
7027 
6697 

80/4 
7683 
7352 
7021 
6690 

8009 
7678 
7346 
70/4 
6682 

5'8005 
6-7672 
7'7340 
8  '7007 
9  '6675 

T5/92 
/7724 
2-0256 
2'2788 
2-5320 

5209 

7743 
0278 
28/3 
5348 

5225 

7763 
0301 
2838 
5376 

5242 
7783 
0323 
2864 

5404 

5259 

7802 
0346 
2889 
5432 

5276 
7822 
0368 
29/4 
5460 

5293 
7842 
039  / 
2939 

5488 

53/0 
7862 
04/3 
2965 
55/6 

5327 
788  / 
0436 
2990 
5545 

5344 
790  / 
0458 
30/5 
5573 

II 

12 
13 
14 
IS 

64/6 
6090 
5764 
5438 
5/12 

6408 
608/ 
5754 
5428 
5/0/ 

6399 
6072 
5745 
54/7 
5090 

639  / 
6063 
5735 
5407 
5079 

6383 
6054 
5726 
5397 
5068 

6375 
6046 
57/6 
5386 
5057 

6367 
6037 
5706 
5376 
5046 

6359 
6028 
5697 
5366 
5035 

635  / 
60/9 
5687 
5355 
5024 

IQ'6342 
IT60IO 
12-5677 
13-5345 
14-5012 

2  785/ 
3-0383 
3-29/5 

3-5447 
3-7979 

7882 
04/7 
2952 
5487 
802  / 

79(3 
045  / 
2989 
5526 
8064 

7944 
0485 
3025 
5566 
8106 

7975 
05/8 
3062 
5605 
8148 

8006 
0552 
3098 
5644 
8/90 

8037 
0586 
3/35 
5684 
8232 

8068 
0620 
3/7/ 
5723 
8275 

8099 
0653 
3208 
5762 
83/7 

8/30 
0687 
3245 
5802 
8359 

// 
12 
13 
14 
15 
16 
17 
18 
19 
20 

16 
17 
18 
19 
20 

4786 
4461 
4/35 
3809 
3483 

4775 
4448 
4/2/ 
3795 
3468 

4763 
4436 
4/08 
378/ 
3454 

475  / 
4423 
4095 
3767 
3439 

4739 
44/0 
4082 
3753 
3424 

4727 
4398 
4068 
3739 
3409 

47/5 
4385 
4055 
3725 
3394 

4704 
4373 
4042 
37)  / 
3380 

4692 
4360 
4028 
3696 
3365 

15-4680 
16-4347 
17-4015 
18-3682 
19-3350 

4'05I  / 
4-3043 
4-5575 
4'8/07 
5'0639 

0556 
309/ 
5626 
8/6/ 
0695 

0601 
3/39 
5676 
82/4 
0752 

0646 
3/87 
5727 
8267 

0808 

069  / 

3235 
5778 
832  / 
0864 

0736 
3282 
5828 
8374 
0920 

078/ 
3330 
5879 
8428 
0977 

0826 
3378 
5930 
848  / 
(033 

0871 

3426 
5980 
8535 
1089 

09/6 
3474 
603  / 
8588 
//45 

21 
22 
23 
24 
25 

3/57 
283) 
2505 
2/80 
/854 

3/42 
28/5 
2489 
2/62 
/S35 

3/26 
2799 
2472 
2/44 
/8/7 

3111 
2783 
2455 
2/27 
(798 

3095 
2766 
2438 
2/09 
(780 

3080 
2750 
2421 
209  / 
1761 

3064 
2734 
2404 
2073 
(743 

3049 
27/7 
2386 
2055 
(724 

3033 
270  / 
2369 
2038 
1706 

20  -30J  7 
2T2685 
22-2352 
23'2020 
24-/6S7 

5'3/7/ 
5-5703 
5'8235 
6-0767 
6-3299 

3230 
5765 
8300 
0834 
3369 

3289 
5827 
8364 
0902 
3439 

3348 
5889 
8429 
0969 
35/0 

3407 
595  / 
8494 
/037 
3580 

3466 
6012 
8558 
//04 
3650 

3525 
6074 
8623 
//72 

3721 

3585 
6/36 
8688 
/239 
3791 

3644 
6(98 
8753 
(307 
386  / 

3703 
6260 
88/7 
(374 
3932 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

(528 
/202 
0876 
0550 
0225 

/509 
//82 
0856 
0529 
0202 

(490 
//62 
0835 
0508 
0/80 

/470 
//42 
08/4 
0486 
0/58 

(451 
1122 

0794 
0465 
0/36 

1432 
1102 
0773 
0443 
0//4 

/4/3 
(082 
0752 
0422 
0092 

/393 
/062 
073  / 
0400 
0069 

(374 
(042 
07// 
0379 

0047 

25'  (355 
26'  /  022 
27-0690 
28-0357 
29-0025 

6-5831 
6-8363 
7-0895 
7-3427 
7-5959 

5904 
8439 
0973 
3508 
6043 

5977 
85/5 
(052 
3590 
6/27 

6050 
859  / 
l/3( 
367/ 
62/2 

6/23 
8667 
(2/0 
3753 
6296 

6/96 

8743 
(289 
3835 
638( 

6270 
88/8 
/367 
39/6 

6465 

6343 
8894 
(446 
3998 
6549 

64/6 
8970 
/525 
4079 
6634 

6489 
9046 
/604 
4I6/ 
67/8 

26 
27 
28 
29 
30 

31 

32 
33 
34 
35 

9899 
9573 
92,47 
S92/ 
8595 

9876 
9549 
9223 
S896 
8570 

9853 
9526 
9/98 
887/ 
8544 

9830 
9502 
9/74 
8846 
85(8 

9807 
9478 
9/50 
882/ 
8492 

9784 
9455 
9/25 
8796 
8466 

976/ 
943) 
9/0/ 
8770 
8440 

9738 
9407 
9076 
8745 
84/4 

97/5 
9383 
9052 
8720 
8388 

29-9692 
30-9360 
31-9027 
32-8695 
33-8362 

7'849/ 
8-/022 
8-3554 
S'6086 
8'86/S 

8578 
1113 
3647 
6182 
8717 

8665 
/203 
3740 
6278 
88/5 

8752 
(293 
3833 
6373 
89/4 

8839 
(383 
3926 
6469 
90/2 

8927 
(473 
40/9 
6565 
9/11 

90/4 
(563 
41  II 
6660 
9209 

9/0/ 
/653 
4204 
6756 
9308 

9/88 
/743 
4297 
6852 
9406 

9275 
1833 
4390 
6947 
9504 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 
40 

8269 

7944 
76/8 
7292 
6966 

8243 
79/6 
7590 
7263 
6937 

82/6 
7889 
7562 
7234 
6907 

8/90 
7862 
7534 
7206 
6878 

8/63 
7834 
7506 
7/77 

6848 

8/37 
7807 
7477 
7/48 
68/8 

8110 
7780 
7449 
7//9 
6789 

8083 
7752 
742  / 
7090 
6759 

8056 
7725 
7393 
706  / 
6729 

34-8030 
357697 
367365 
37  '7032 
38-6700 

9V  ISO 
9-3682 
9-62/4 
9'S746 
/0-/278 

1252 

3786 
6321 
8856 
(39/ 

1353 
3890 
6428 
8966 
/503 

1454 
3995 
6535 
9075 
/6/6 

/555 

4099 
6642 
9/85 
(728 

/657 
4203 
6749 
9295 
1841 

1758 
4307 
6856 
9404 
(953 

(859 
44/1 
6963 
95/4 
2066 

/960 
45/5 
7069 
9624 
2/78 

2062 
46/9 
7/76 
9734 
2291 

41 
42 
43 
44 
45 

6640 
63/4 
5989 
5663 
5337 

66/0 
6283 
5957 
5630 
5304 

6580 
6252 
5925 
5598 
527  / 

6549 
622  / 
5893 
5565 
5237 

65/9 
6/90 
5862 
5533 
5204 

6489 
6/59 
5830 
5500 
5/7/ 

6458 
6/28 
5798 
5468 
5/37 

6428 
6097 
5766 
5435 
5/04 

6398 
6066 
5734 
5402 
5071 

39-6367 
40-6035 
41  '5702 
42-5370 
43-5037 

/O'38/O 
/  0-6342 
(0-8874 
//•/406 
/  1  '3938 

3925 
6460 
8995 
/530 
4064 

404  / 
6578 
9M6 
(653 
4/9/ 

4/56 
6697 
9237 
(777 
43/8 

427/ 
68/5 
9358 
/90/ 
4444 

4387 
6933 
9479 
2025 
457  / 

4502 
705  / 
9600 
2149 
4697 

46/7 
7/69 
972  / 
2272 
4824 

4733 
7287 
9842 
2396 
495  / 

4848 
7405 
9963 
2520 

5077 

41 
42 
43 
44 
45 
~46 
47 
48 
49 
SO 

46 

47 
48 
49 
50 

50// 

4685 
4359 
4033 
3708 

4977 
465  / 
4324 
3997 
367/ 

4943 
46/6 
4289 
396  / 
3634 

4909 
4581 
4253 
3925 
3597 

4875 
4546 
42/8 
3889 
3560 

484  J 
45/2 
4/82 
3852 
3523 

4807 
4477 
4146 
38/6 
3486 

4773 
4442 
4111 
3780 
3449 

4739 
4407 
4075 
3743 
34/2 

44-4705 
45-4372 
46'4040 
47-3707 
48-3375 

/  /  '6470 
/  /  '9002 
/2'/534 
/2-4066 
/2'6598 

6599 
9/34 
(669 

4204 
6738 

6729 
9266 
/804 
434  / 

6879 

6858 
9398 
(939 
4479 
7020 

6987 
953) 

2074 
46/7 
7/60 

7//7 
9663 
2209 
4755 
730  / 

7246 
9795 
2344 
4893 
7442 

7376 
9927 
2479 
503  / 
7582 

7505 
#060 
26/4 
5/68 

7723 

7634 
0/92 
2749 
5306 

7864 

51 
52 
53 

54 
55 

3382 
3056 
2730 
2404 
2078 

3344 
30/8 
269  / 
2364 
2038 

3307 
2979 
2652 
2325 
1997 

3269 
2941 
26/3 
2285 
/957 

323  / 
2902 
2574 
2245 
/9/6 

3/93 
2864 
2534 
2205 
/S75 

3/56 
2825 
2495 
2/65 
/834 

3//S 
2787 
2456 
2/25 
/794 

3080 
2748 
24/6 
2085 
/753 

49-3042 
50-2709 
Sl'2377 
52-2044 
53-1712 

/2'9/30 
(3'/662 
/3'4/93 
/  3  '6725 
73-9257 

9273 
(808 
4343 
6877 
94/2 

94(7 
/954 
4492 
7029 
9567 

9560 
2/00 
4641 
7/8/ 
9722 

9704 
2247 
4790 
7333 
9876 

9847 
2393 
4939 
7485 
#03f 

9990 
2539 
5088 
7637 
0/86 

#/34 
2686 
5237 
7789 
0340 

0277 
2832 
5386 
794  / 
0495 

042  / 
2978 
5535 
8093 
0650 

51 
52 
53 

54 
55 

56 
57 
58 
59 
60 

/753 
/427 
1101 
0775 
0449 

1711 
1385 
1058 
0731 

0405 

(670 
/343 
10/5 
0688 
036/ 

/629 
/30/ 
0972 
0644 
03/6 

/587 
/258 
0930 
060  / 
0272 

(546 
/2/6 
0887 
0557 
0228 

(504 
//74 
0844 
05/3 
0/83 

1463 
//32 
080/ 
0470 
0/39 

/42/ 
/089 
0758 
0426 
0094 

54-1379 
55-1047 
56-0714 
57-0382 
58-0049 

/4-/7S9 
/4'432/ 
(4-6853 
(4'9385 
(5-(9/7 

(947 
4482 
70/6 
955  / 
2086 

2/04 
4642 
7/80 
97/7 
2255 

2262 

4802 
7343 
9883 
2424 

2420 
4963 
7506 
#049 
2592 

2577 
5/23 
7669 
02/5 
276/ 

2735 
5283 
7832 
0381 
2930 

2892 
5444 
7995 
0547 
3099 

3050 
5604 
8/59 
07/3 
3267 

3207 
5764 
8322 
0879 
3436 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

0/23 
9797 
9472 
9/46 
8820 

0078 
9752 
9425 
9099 
8772 

#033 
9706 
9379 
905) 
8724 

9988 
9660 
9332 
9004 
8676 

9943 
96/4 
9286 
8957 
8628 

9898 
9568 
9239 
8909 
8580 

9853 
9523 
9/92 
8862 
8532 

9808 
9477 
9/46 
88/5 
8484 

9762 
943  / 
9099 
8767 
8435 

58-97/7 
59-9384 
60-9052 
6/-S7/9 
62-8387 

/  5  "4449 
/5'698( 
(5-95/3 
/  6  '2045 
(6-4577 

462/ 
7/55 
9690 
2225 
4760 

4792 
7330 
9867 
2405 
4943 

4964 
7504 
#045 
2585 
5126 

5/36 
7679 
0222 
2765 
5308 

5307 
7853 
0399 
2945 
5491 

5479 
8028 
0576 
3/25 
5674 

5650 
8202 
0754 
3305 
5857 

5822 
8376 
093  / 
3485 
6040 

5993 
855  / 
1108 
3665 
6223 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 
70 

8494 
8/68 
7842 
75/6 
7/91 

8445 
8//9 
7792 
7466 
7/39 

8397 
8069 
7742 
74/5 
7087 

8348 
8020 
7692 
7364 

7036 

8299 
7970 
7642 
73/3 

6984 

8250 
7921 
7591 
7262 
6932 

820  / 
7871 
7541 
721  / 
6880 

8/52 
7821 
7490 
7/59 
6828 

8/03 
7772 
7440 
7/08 
6776 

63-8054 
64-7722 
65-7389 
667057 
67-6724 

(6V(09 
(6'964/ 
17-2/73 
(7-4705 
(7-7237 

7295 
9829 
2364 
4899 
7434 

7480 
#018 
2555 
5093 
763  / 

7666 
0206 
2747 
5287 
7828 

7852 
0395 
2938 
548  / 
S024 

8037 
0583 
3/29 
5675 
822  / 

8223 
0772 
332  / 
5869 
84/8 

8409 
0960 
35/2 
6064 
86/5 

8594 
//49 
3703 
6258 
88/2 

8780 
1337 
3894 
6452 
9009 

71 
72 
73 
74 
75 

6865 
6539 
62/3 
5887 
556  / 

68/2 
6486 
6/59 
5833 
5506 

6760 
6433 
6/05 
5778 
545  / 

6708 
6380 
6052 
5723 
5395 

6655 
6326 
5998 
5669 
5340 

6603 
6273 
5944 
56/4 
5284 

6550 
6220 
5889 
5559 
5229 

6497 
6166 
5835 
5504 
5/73 

6445 
6//3 
578  / 
5449 
51/8 

68-6392 
69-6059 
70-5727 
7  1  '5394 
72-5062 

(7'9769 
(8'230( 
/S'4832 
(S'7364 
(S'9896 

996  S 
2503 
5038 
7573 
#/07 

#168 
2706 
5243 
778  / 
03/8 

0368 
2908 
5449 
7989 
0529 

0568 
31(1 
5654 
8/97 
0740 

0767 
33/3 
5859 
8405 
0951 

0967 
35/6 
6065 
86/4 
//62 

//67 
37/8 
6270 
8822 
(373 

/367 
392/ 
6475 
9030 
/584 

/566 
4/23 
668/ 
9238 
/795 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

5236 
49/0 
4584 
4258 
3932 

5/80 
4853 
4526 
4200 
3873 

5/24 
4796 
4469 
4/42 
38/4 

5067 
4739 
44/1 

4083 
3755 

50/1 

4682 
4354 
4025 
3696 

4955 
4625 
4296 
3966 
3637 

4899 
4568 
4238 
3908 
3577 

4842 
45/1 
4/80 
3849 
3518 

4786 
4454 
4/22 
3790 
3459 

73-4729 
74'4397 
75-4064 
76-3732 
77-3399 

(9-2428 
(9-4960 
(9-7492 
20-0024 
20-2556 

2642 
5/77 
77/2 
0247 
278/ 

2856 
5394 
793  / 
0469 
3006 

3070 
56/0 
S/5/ 
0691 
323  / 

3284 
5827 
8370 
09/3 
3456 

3497 
6043 
8589 
1136 
3682 

37/1 
6260 
8809 
(358 
3907 

3925 
6477 
9028 
1580 
4/32 

4/39 
6693 
9248 
/802 
4357 

4353 
69/0 
9467 
2024 
4582 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

3606 
3280 
2955 
2629 
2303 

3547 
3220 
2893 
2567 
2240 

3487 
3/60 
2832 
2505 
2/78 

3427 
3099 
277  / 
2443 
2//5 

3367 
3038 
27/0 
238  / 
2052 

3307 
2978 
2648 
23/9 
/989 

3247 
2917 
2587 
2256 
/926 

3/87 
2856 
2525 
2/94 
/863 

3/27 
2795 
2463 
2/32 
/800 

78-3067 
79-2734 
SO'2402 
81  '2069 
82-1737 

20-5088 
20-7620 
2CO/52 
21  '2684 
2C52/6 

53(6 
785  ( 
0386 
2920 
5455 

5544 
808  / 
06/9 
3/57 
5694 

5772 
83/2 
0853 
3393 
5933 

6000 
8543 
/086 
3629 
6/73 

6228 
8774 
/320 
3866 
64/2 

6455 
9004 
/553 
4/02 
6651 

6683 
9235 
(787 
4338 
6890 

69// 
9466 
2020 
4574 
7/29 

7/39 
9696 
2253 
481  / 
7368 

81 
82 
83 
84 
85 

86 
87 
88 
89 

90 

(977 
(651 
1325 
1000 

0674 

19/4 
/5S7 
/26I 
0934 
0607 

1850 
(523 
//96 

0868 
054  / 

1787 
(459 
1131 

0803 
0475 

(723 
(394 
(066 
0737 
0408 

/659 
/330 
(000 
067/ 
034  / 

(596 
/265 
0935 
0605 
0275 

1532 
I20/ 
0870 
0539 
0208 

/468 
H36 
0805 
0473 
0/4/ 

83-/404 
84-1072 
85-0739 
86-0407 
87-0074 

21  V748 
22-0280 
22-28/2 
22-5344 
22V876 

7990 
0525 
3059 
5594 
8(29 

8232 
0769 
3307 
5845 
8382 

8474 
/0/4 
3555 
6095 
8635 

87/6 
(259 
3802 
6345 
8889 

8958 
/504 
4050 
6596 
9/42 

9200 

(748 
4297 
6846 
9395 

944/ 
(993 
4545 
7096 
9648 

9683 
2238 
4792 
7347 
990/ 

9925 
2482 
5040 
7597 
#/54 

86 
87 
88 
89 

90 

9) 
92 
93 
94 
95 
96 
97 
98 
99 
100 

75 

034S 
#022 
9696 
9370 
9044 

0281 
S954 
9628 
930  / 
8974 

02/4 
9886 
9559 
9232 
8904 

0146 
9818 
9490 
9/62 
8834 

0079 
9750 
9422 
9093 
8764 

#0/2 
9682 
9353 
9023 
8694 

9944 
96/4 
9284 
8953 
8623 

9877 
9546 
92/5 
8884 
8553 

9809 
9478 
9/46 
88/4 
8482 

87-9742 
88-9409 
89-9077 
90-8744 
9/-S4/2 

23-0408 
23-2940 
23-5472 
23-8003 
24-0535 

0664 
3(98 
5733 
8268 
0803 

0920 
3457 
5995 
8532 
(070 

//76 
37/6 
6257 
8797 
1337 

(432 
3975 
65/8 
906/ 
/60S 

(688 
4234 
6780 
9326 
(872 

/944 
4493 
704  / 
9590 
2/39 

2200 
475  / 
7303 
9855 
2406 

2456 
50/0 
7565 
#1/9 
2674 

27/2 
5269 
7826 
0383 
294  / 

91 
92 
93 

94 
95 

87/9 
8393 
8067 
774) 

74/5 

8648 
832  / 
7995 
7668 
7342 

8577 
8250 
7922 
7595 
7268 

8506 
8/78 
7850 
7522 
7/94 

8435 
8/06 
7778 
7449 
7'20 

8364 
8035 
7705 
7375 
7046 

8293 
7963 
7632 
7302 
6972 

8222 

7891 
7560 
7229 
6898 

8/50 
78/9 
7487 
7/55 

6823 

92-8079 
93-7747 
94-74/4 
95-7082 
96-6749 

24-3067 
24-5599 
24'8/3/ 
25-0663 
25-3/95 

3338 

5872 
8407 
0942 
3477 

3608 
6/45 
8683 
(220 
3758 

3878 
64/8 
8959 
/499 
4039 

4/48 
669  / 
9234 
/777 
432  / 

44/8 
6964 
95/0 
2056 
4602 

4688 
7237 
9786 
2334 
48S3 

4958 
75/0 
#06/ 
26/3 
5(65 

5228 
7782 
0337 
289  / 
5446 

5498 
8055 
06/2 
3/70 
5727 

96 
97 
98 
99 
(00 

20' 

19' 

IS' 

17' 

16'   15' 

14'   13'   1-2' 

11' 

20'  |  19' 

18' 

IV 

16' 

15'   14'   13'   12'  |  11' 

SINE. 

COSINE.            75° 

TRAVERSE  TABLES. 


14°            COSINE. 

SINE.            14° 

b(r 

51'  |  52'  |  53'   54'   55'   56'  |  57'   58'    59' 

5()! 

51'  |  52'   53'  |  54'  |  55' 

56'  |  57'  |  58' 

Bff 

) 

2 
3 

4 
5 
6 

7 
8 
9 
(0 

i 

2 
3 
4 
5 
6 
7 

a 

9 

10 

9667 
9333 
9000 
8667 
8334 

9666 
9332 
8998 
8664 
8330 

9665 
933  ( 
8996 
866  ( 
8326 

9665 
9329 
8994 
8658 
8323 

9664 
9328 
899  ( 
8655 
83/9 

9663 
9326 
8989 
8652 
83(5 

9662 
9325 
8987 
8649 
83(/ 

9662 
9323 
8985 
8646 
8308 

966( 
9322 
8982 
8643 
8304 

'9660 
(  '9320 
2-8980 
3'8640 
4'8300 

'2560 
'5/20 
7680 
(  '0240 
(  '2800 

2563 
5(26 
7689 
0252 
28)4 

2566 
5/3( 
7697 
0263 
2829 

2569 
5(37 
7706 
0274 
2843 

2571 
5(43 
77(4 
0285 
2857 

2574 
5/48 
7722 
0297 

2S7/ 

2577 
5(54 
773  ( 
0308 
2885 

2580 
5(60 
7739 
03(9 
2899 

2583 
5/65 
7748 
0330 
29/3 

2585 
5(71 
7756 
0342 
2927 

8000 
7667 
7334 
700( 
6667 

7996 
7662 
7328 
6994 
6660 

7992 
7657 
7322 
6987 
6653 

7987 
7652 
73(6 
698  ( 
6645 

7983 
7646 
73/0 
6974 
6638 

7978 
764  ( 
7304 
6967 
6630 

7974 
7636 
7298 
6960 
6623 

7969 
763  ( 
7292 
6954 
66(5 

7965 
7625 
7286 
6947 
6608 

57960 
67620 
77280 
S'6940 
9'6600 

(  '5360 
(  792( 
2'048( 
2'304( 
2'560( 

5377 
7940 
0503 
3066 
5629 

5394 
7960 
0526 
309  ( 
5657 

54O 

7980 
0548 
3/(7 

5685 

5428 
7999 
0571 
3(42 
57(3 

5445 
80/9 
0593 
3/67 
574  / 

5462 
8039 
06/6 
3/93 
5770 

5479 
8058 
0638 
32(8 
5798 

5495 

8078 
066( 
3243 
5826 

55(2 
8098 
0683 
3268 
5854 

II 

12 
13 
14 
IS 
16 
17 
18 
19 
20 

6334 
600) 
5668 
5334 

5001 

6326 
5992 
5658 
5324 
4990 

63/8 
5983 
5648 
53(4 
4979 

63/0 
5974 
5639 
5303 
4968 

630  ( 
5965 
5629 
5293 
4956 

6293 
5956 
56(9 
5282 
4945 

6285 
5947 
5609 
5272 
4934 

6277 
5938 
5600 
526  ( 
4923 

6268 
5929 
5590 
525  ( 
49(( 

(0'6260 
(  (  '5920 
(2-5580 
(3-5240 
(4-4900 

2'8/6/ 
3'072( 
3'328) 
3-584) 
3-840) 

8/92 
0755 
33(8 
588) 
8443 

8223 
0788 
3354 
5920 
8486 

8254 
0822 
339  ( 
5959 
8528 

8285 
0856 
3427 
5999 
8570 

83/6 
0890 
3464 
6038 
8612 

8346 
0923 
3500 
6077 
8654 

8377 
0957 
3537 
6//7 
8696 

8408 
099( 
3573 
6/56 
8739 

8439 
(025 
36(0 
6(95 

S7S/ 

II 
12 
13 
14 
IS 

4668 
4335 
400) 
3668 
3335 

4656 
4322 
3988 
3654 
3320 

4644 
4309 
3975 
3640 
3305 

4632 
4297 
396  ( 
3626 

3290 

4620 
4284 
3948 
36(( 
3275 

4608 
4271 
3934 
3597 
3260 

4596 
4258 
392  ( 
3583 
3245 

4584 
4246 
3907 
3569 
3230 

4572 
4233 
3894 
3554 
32/5 

/  5  '4560 
(6'4220 
(7-3880 
(S'3540 
(9-3200 

4'096) 
4'352I 
4'608( 
4'8642 
5')  202 

(006 
3569 
6/32 
8695 
/25S 

(05) 

36/7 
6/83 
8748 
(3/4 

(096 
3665 
6233 
8802 
(370 

1141 

3713 

6284 
8855 
/427 

1186 

3760 
6335 
8909 
(483 

)23( 
3808 
6385 
8962 
/539 

(276 
3856 
6436 
90(5 
(595 

(32) 
3904 

6486 
9069 
(65) 

(366 
3951 
6537 
9/22 

/709 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

3002 
2668 
2335 
2002 
(669 

2986 
2652 
23/8 
1984 
(650 

2970 
2636 
230  ( 
(966 
/63( 

2955 
26(9 
2284 
1948 
(6(3 

2939 
2603 
2267 
(930 
(594 

2923 
2586 
2249 
(9(2 
(575 

2908 
2570 
2232 
(894 
(557 

2892 
2553 
22(5 
(876 
(538 

2876 
2537 
2/98 
(858 
(5)9 

20'2860 
21  -2520 
22-2(80 
23-1840 
24-ISOO 

5-3762 
5-6322 
5-8882 
6')442 
6  '4002 

382/ 
6384 
8947 
(509 
4072 

3880 
6446 
90)) 
(577 
4143 

3939 
6507 
9076 
(644 
42(3 

3998 
6569 
914) 
)7J2 
4283 

4057 
663  / 
9205 
(779 
4353 

41(6 
6693 

9270 
(847 
4424 

4/75 
6755 
9334 
/9/4 
4494 

4234 
68(7 
9399 
(982 

4564 

4293 
6878 
9464 
2049 
4635 

21 
22 
23 

24 
25 

26 

27 
28 
29 
30 

(335 
(002 
0669 
0336 

#002 

(3(6 
0982 
0648 
03(4 
9980 

(297 
0962 
0627 
0292 
9958 

(277 
0942 
0606 
027  ( 
9935 

(258 

0922 
0585 
0249 
99(3 

(238 
090) 
0564 
0227 

9890 

(2(9 

088) 
0543 
0206 

9868 

((99 

086( 
0522 
0(84 

9845 

1)80 

084) 
050) 
0/62 
9823 

2S'H60 
26'0820 
27-0480 
28-0/40 

2S'9SOO 

6-6562 
6-9)22 
7")682 
7'4242 
7-6S02 

6635 
9/98 
(76( 
4324 
6887 

6708 
9274 
/840 
4405 
697/ 

678  ( 
9350 
1918 
4487 
7056 

6855 
9426 
(997 
4569 

7/40 

6928 

9502 
2076 
4650 
7224 

700/ 
9578 
2/55 
4732 
7309 

7074 
9654 
2233 
48/3 
7393 

7(47 
9729 
23(2 
4895 
7477 

7220 
9805 
239  / 
4976 
7561 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

9669 
9336 
9003 
8669 
8336 

9646 
93/2 
8978 
8644 
83(0 

9623 
9288 
8953 
86(9 
8284 

9600 
9264 
8929 
8593 
8258 

9577 
9240 
8904 
8568 
8232 

9553 
92(6 
8879 
8542 
8205 

9530 
9(92 
8855 
85(7 
8(79 

9507 
9(68 
8830 
849  ( 
8/53 

9484 
9/44 
8805 
8466 
8/27 

29-9460 
30-9/20 
3C8780 
32-8440 
33-8(00 

7-9363 
8-J923 
8-4483 
87043 
8-9603 

9450 
20(3 
4576 
7)38 
970( 

,9537 
2/03 
4668 
7234 
9800 

9624 
2(93 
476  ( 
7330 
9898 

9711 

2282 
4854 
7425 
9996 

9798 
2372 
4947 
752  ( 
#095 

9SS5 
2462 
5039 
76/6 
0/93 

9973 
2552 
5/32 
77(2 
0292 

#060 
2642 
5225 
7807 
0390 

0/47 
2732 
53/8 
7903 
0488 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

8003 
7670 
7336 
7003 
6670 

7976 
7642 
7308 
6974 
6640 

7949 
76(4 
7280 
6945 
66/0 

7922 
7587 
725  ( 
69(6 
6580 

7895 
7559 
7223 
6887 
6550 

7868 
753  ( 
7(94 
6857 
6520 

7841 
7504 
7(66 
6828 
649  ( 

78(4 
7476 
7(37 
6799 
646( 

7787 
7448 
7)09 
6770 
6430 

347760 
35-7420 
367080 
37-6740 
38-6400 

9-2)63 

9-4723 
9'7283 
9  '9843 
)  D'2403 

2264 
4827 
7390 
9953 
25/6 

2365 
493) 
7497 
#062 
2628 

2467 
5035 
7604 
0(72 
274  ( 

2568 
5/39 
77)0 
0282 

2853 

2669 

5243 
7817 
039/ 
2966 

2770 
5347 
7924 
050  / 

3078 

287  ( 
545  ( 
803  ( 
06K 
3/90 

2973 
5555 
8/38 
0720 
3303 

3074 
5659 
8244 
0830 
3415 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 

6337 
6003 
5670 
5337 
5004 

6306 
5972 
5638 
5304 
4970 

6275 
594  ( 
5606 
527) 
4936 

6245 
5909 
5574 
5238 
4903 

62(4 
5878 
5542 
5205 
4869 

6(83 
5847 
55(0 
5(73 
4836 

6/53 
58/5 
5477 
5/40 
4802 

6/22 
5784 
5445 
5(07 
4768 

609  / 
5752 
54/3 
5074 
4734 

39-6060 
40-5720 
4  (  '5380 
42-5040 
43-4700 

(0-4963 
(07523 
(  (  -0084 
(  /  "2644 
/  (  "5204 

5079 
7642 
0204 
2767 
5330 

5/94 
7760 
0325 
289  ( 
5457 

5309 
7878 
0446 
30(5 
5583 

5424 
7996 
0567 
3(38 
57)0 

5540 
SM4 
0688 
3262 
5836 

5655 
8232 
0809 
3386 
5963 

5770 
8350 
(3930 
3509 
6089 

5885 
8468 
(05( 
3633 
62(6 

600  ( 
8586 
1171 
3757 
6342 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

4670 
4337 
4004 
3671 
3337 

4636 
4302 
3968 
3634 
3300 

4602 
4267 
3932 
3597 
3263 

4567 
4232 
3896 
356  ( 
3225 

4533 
4/97 
386) 
3524 
3/88 

4499 
4(62 
3825 
3488 
3/5( 

4464 
4/26 
3789 
345  / 
3((3 

4430 
409  ( 
3753 
34(4 
3076 

4395 
4056 
37)7 
3377 
3038 

44  '436  ( 
45  '402  ( 
46  -368  / 
47'334( 
48  '300  / 

(  (  -7764 
(2-0324 
(2'2884 
)  2'  5444 

(2-8004 

7893 
0456 
30)9 
5582 
8/45 

8022 
0588 
3(54 
5720 

8285 

8(52 
0720 
3289 
5857 
8426 

8281 
0852 
3424 
5995 
8566 

8410 

0985 
3559 
6(33 

8707 

8540 
1117 

3694 
6271 

8848 

8669 
(249 
3828 
6408 
89S8 

8798 
(38( 
3963 
6546 
9(29 

8928 
(5(3 
4098 
6684 
9269 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

3004 
267  ( 
2338 
2004 
(67( 

2966 
2632 
2298 
(964 
(630 

2928 
2593 
2259 
(924 
(589 

2890 
2554 
22(9 
(883 
(548 

2852 
25(6 

2(79 
(843 
(507 

28/4 
2477 
2/40 
(803 
(466 

2775 
2438 
2(00 
(762 
(424 

2737 
2399 
2060 
(722 
(383 

2699 
2360 
2020 
(681 
(342 

49-266) 
50-232) 
5C(98( 
52')64( 
53-1301 

)3'0564 
)3'3)24 
(3-5684 
(3-8244 
(4-0805 

0708 
3270 
5833 
8396 
0959 

085  / 
34/7 
5982 
8548 
1114 

0994 
3563 
6/3/ 
8700 
(268 

//38 
3709 
6280 
8852 
/423 

(28( 
3855 
6429 
9004 
(578 

(424 
400  ( 
6578 
9/55 
(732 

(568 
4/48 
6727 
9307 
/887 

171  1 
4294 
6876 
9459 
2041 

(854 
4440 
7025 
96)) 
2)96 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

(338 
(005 
067( 
0338 
#005 

(296 
0962 
0628 
0294 
9960 

(254 
09211 
0585 
0250 
99(5 

(2(2 
0877 
054  ( 
0206 
9870 

1171 
0834 
0498 
0(62 

9S26 

((29 
0792 
0455 
0((8 
978) 

(087 
0749 
04(( 
0074 
9736 

(045 
0706 
0368 
#029 
969  / 

(003 
0663 
0324 
9985 
9646 

54-0961 
55-0621 
56-0281 
56-9941 
57'960( 

(4-3365 
(4-5925 
(4-8485 
(5'(045 
(5-3605 

3522 
6085 
8648 
121  1 

3774 

3679 
6245 
88(1 
1377 
3942 

3837 
6405 
8974 
(543 
4111 

3994 
6566 
9/37 
(70S 
4280 

4)52 
6726 
9300 
(874 
4448 

4309 
6886 
9463 
2040 
46/7 

4467 
7046 
9626 
2206 
4786 

4624 
7206 
9789 
2372 
4954 

478) 
7367 
9952 
2537 
5/23 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

9672 
9338 
9005 
8672 
8338 

9626 
9292 
8958 
8624 
8290 

9581 
9246 
89(( 
8576 
8242 

9535 
9(99 
8864 
8529 
8193 

9489 
9(53 
88/7 
848  / 
8(44 

9444 
9/07 
8770 
8433 
8096 

9398 
9060 
8723 
8385 
8047 

9352 
90/4 
8675 
8337 
7998 

9306 
8967 
8628 
8289 
7950 

58'926/ 
59-8921 
60'858I 
61-8241 
627901 

/5'6/65 
(5-8725 
16-1285 
16-3845 
(6-6405 

6337 
8899 
/462 
4025 
6588 

6508 
9074 
(639 
4205 
677) 

6680 
9248 
(8/7 
4385 
6954 

6851 
9422 
(994 
4565 
7(36 

7022 
9597 
2/7( 
4745 
73(9 

7/94 
977) 
2348 
4925 
7502 

7365 
9945 
2525 
5/05 
7684 

7537 
#((9 
2702 
5284 
7867 

7708 
0294 
2879 
5464 
8050 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

8005 
7672 
7339 
7005 
6672 

7956 
7622 
7288 
6954 
6620 

7907 
7572 
7237 
6903 
6568 

7858 
7522 
7(87 
685  ( 
6516 

7808 
7472 
7/36 
6800 

6463 

7759 
7422 
7085 
6748 
64/( 

7709 
7372 
7034 
6696 
6358 

7660 
732) 
6983 
6644 
£306 

76)0 
727) 
6932 
6593 
6253 

63-7561 
64-7221 
65-6881 
66-6541 
67-6201 

(6  '8965 
)7'(525 

/  7  -4086 
(7-6646 
17  '9206 

9)5) 
(7(4 

4277 
6840 
9403 

9337 
1902 
4468 
7034 

9599 

9522 
209) 
4659 
7228 
9796 

9708 
2279 
4850 
7422 
9993 

9893 
2467 
504  ( 
76/6 
#/90 

#079 
2656 
5233 
78/0 
0387 

0264 

2844 
5424 
8003 
0583 

0450 
3032 
56/5 
8/97 
0780 

0635 
322  / 
5806 
839  / 
0977 

66 

67 
68 

69 
70 

71 
72 
73 
74 
75 

6339 
6006 
5672 
5339 
5006 

6286 
5952 
56/8 
5284 
4950 

6233 
5898 
5564 
5229 
4894 

6(80 
5845 
5509 
5(74 
4838 

6(27 
579  ( 
5455 
5)18 
4782 

6074 
5737 
5400 
5063 
4726 

602) 
5683 
5345 
5007 
4670 

5967 
5629 
5290 
4952 
4613 

59)4 
5575 
5236 
4896 
4557 

68-5861 
69-5521 
70-5181 
71-4841 
72-4501 

18-1766 
(8-4326 
(8-6886 
(8'9446 
(9'2006 

(965 
4528 
709  ( 
9654 
22(7 

2(65 
473) 
7296 
9862 
2428 

2365 
4933 
7502 
#070 
2639 

2564 
5136 
7707 
0278 
2850 

2764 
5338 
79/2 
0486 
3060 

2963 
5540 
S//7 
0694 
327( 

3/63 
5743 
8322 
0902 
3482 

3362 
5945 
8528 
1  110 
3693 

3562 
6)47 
8733 
)3/8 
3904 

71 

72 
73 
74 
75 

76 
77 
78 
79 

80 

4673 
4339 
4006 
3673 
3340 

46(6 
4282 
3948 
36(4 

3280 

4559 
4225 
3890 
3555 
3220 

4503 
4(67 
3832 
3496 
3(6( 

4446 
4//0 
3773 
3437 
3IO( 

4389 
4052 
37(5 
3378 
304) 

4332 
3994 
3657 
33)9 
298) 

4275 
3937 
3598 
3260 
292  ( 

42(8 
3879 
3539 
3200 
286) 

73-4161 
74-3821 
75'348I 
76-3141 
77-2801 

(9-4566 
(97)26 
(9-9686 
20-2246 
20-4807 

4780 
7343 
9906 
2469 
5032 

4994 
7559 
#125 
269  ( 
5256 

5207 
7776 
0344 
29/3 
548) 

542  ( 
7992 
0564 
3/35 

5706 

5635 
8209 
0783 
3357 

593  / 

5848 
8425 
(002 
3579 
6(56 

6062 
8642 
)22( 
380( 
638) 

6275 
8858 
1440 
4023 
6606 

6489 
9074 
)660 
4245 
6830 

76 
77 
78 
79 
80 

8/ 
82 
83 
84 
85 

3006 
2673 
2340 
2007 
1673 

2946 
26(2 
2278 
(944 
(610 

2886 
255  ( 
22(6 
(88( 
(547 

2825 
2490 
2(54 
18(9 
(483 

2765 
2428 
2092 
(756 
(420 

2704 
2367 
2030 
)693 
(356 

2643 
2306 
)968 
)630 
(292 

2583 
2244 
(906 
(567 
(229 

2522 
2)82 
)843 
(504 
1165 

78-2461 
79-2121 
80-1781 
8C/44( 
82-1101 

207367 
20  '9927 
2  (  '2487 
21  '5047 
2(7607 

7594 
#(57 
2720 
5283 
7846 

7822 
0388 
2954 
55(9 
8085 

8050 
06/8 
3/87 
5755 
8324 

8278 
0849 
3420 
5992 
8563 

8505 
(079 
3654 
6228 
8802 

8733 
(3(0 
3887 
6464 
904  ( 

896) 
/540 
4/20 
6700 
9280 

9/88 
(77( 
4353 
6936 
95(8 

94/6 
200  / 
4587 
7)72 
9757 

91 

82 
83 
84 
85 

86 

87 
88 
89 
90 

1340 
1007 
0674 
0340 
#007 

(276 
0942 
0608 
0274 
9940 

(2(2 
0877 
0542 
0208 
9873 

1(48 
08(2 
0477 
0(4( 
9806 

(083 
0747 
04(/ 
0075 
9738 

1019 
0682 
0345 
#008 
9671 

0955 
06(7 
0279 
994( 
9604 

0890 
0552 
02(3 
9875 
9536 

0826 
0486 
0(47 
9808 
9469 

83-0761 
84-042) 
85'008J 
85'974I 
86'940I 

22-0(67 
22-2727 
22-5287 
22-7847 
23-0407 

0409 
2972 
5535 
8098 
0660 

065( 
32/6 
5782 
8348 
09/3 

0892 
346) 
6029 
8598 
//67 

((34 

3706 
6277 
8848 
(420 

(376 
3950 
6524 

9098 
(673 

(6)8 
4(95 
6772 
9349 
(926 

(859 

4439 
70(9 
9599 
2/78 

2/0; 

4684 
7266 
9849 
243  ( 

2343 
4928 
75(4 
#099 
2684 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

75 

9674 
934( 
9007 
8674 
834  ( 

9606 
9272 
8938 
8604 
8270 

9538 
9203 
8869 
8534 
8(99 

9470 
9/35 
8799 
8464 
8(28 

9402 
9066 
8730 
8394 
8057 

9334 
8997 
8660 
8323 
7986 

9266 
8928 
8590 
8253 
79/5 

9/98 
8859 
852  ( 
8(82 
7844 

9(29 
8790 
8  AS  1 
8112 
7772 

87-9061 
88-8721 
89-838) 
90'804( 
9)770) 

23-2967 
23-5528 
23-8088 
24-0648 
24-3208 

3223 
5786 
8349 
09(2 
3475 

3479 
6045 
860 
((76 
3742 

3735 
6304 
8872 
I44/ 
4009 

399  ( 
6562 
9(34 
1705 
4276 

4247 
682  ( 
9395 
(969 
4543 

4502 
7079 
9656 
2233 
48)0 

4758 
7338 
99/8 
2497 
5077 

50(4 
7596 
#(79 
2762 
5344 

5270 
7855 
0440 
3026 
56(( 

91 
92 
93 
94 
95 

8008 
7674 
734  ( 
7008 

6675 

7936 
7602 
7268 
6934 

6600 

7864 
7530 
7(95 
6860 
6526 

7793 
7457 
7(22 
6786 
645  ( 

7721 
7385 
7049 
67(2 
6376 

7649 
73(2 
6975 
6638 
630  ( 

7577 
7240 
6902 
6564 
6226 

7505 
7/67 
6828 
6490 

6151 

7433 
7094 
6755 
64(5 
6076 

92-736) 
93  702  / 
94'668( 
95-6341 

96'  Will 

24-5768 
24'8328 
25-0888 
25-3448 
25-6008 

6038 
860  ( 
(164 
3727 
6289 

6308 
8873 
(439 
4005 
657( 

6578 
9/46 
(7)5 
4283 
6852 

6847 
94/9 
1990 
4561 
7/33 

7(/7 
9691 
2266 
4840 
74(4 

7387 
9964 
254  ( 
5((8 
7695 

7657 

#237 
28/6 
5396 
7976 

7927 
0509 
3092 
5674 

8257 

8(97 
0782 
3367 
5953 

8538 

96 

97 
98 
99 
100 

10' 

9' 

«' 

T 

6' 

5' 

4' 

3' 

2' 

1' 

10' 

9' 

8' 

7 

()  |  5' 

4'  |  3'  |  2'    1' 

j 

SINK 

COSINE.           75° 

90 


TRAVERSE  TABLES. 


15 
/ 

2 
3 

4 
5 

COSINE. 

SINE.             15° 

o' 

r  |  2' 

3' 

4' 

5' 

6' 

1' 

8' 

9' 

(V 

r  i  2' 

3'  |  4'    !>'    &    T    8' 

9' 

1 
2 
3 
4 
5 

9659 
93/9 
8978 
8637 
8296 

9659 
93/7 
8976 
8634 
8293 

9658 
93/6 
8973 
863  1 
8289 

9657 
93(4 
897  / 
8628 
8285 

9656 
93/2 
8969 
8625 
828  / 

9655 
93/; 
8966 
8622 
8277 

9655 
9309 
8964 
8619 
8274 

9654 
9308 
8962 
86/6 
8270 

9653 
9306 
8960 
86/3 
8266 

'9652 
1  '9305 
2'8957 
3-86/0 
4'8262 

'2588 
•5/76 
•7765 
1  -0353 
1-2941 

259  / 
5/82 
7773 
0364 
2955 

2594 
5/88 
778/ 
0375 
2969 

2597 
5(93 
7790 
0386 
2983 

2599 
5(99 
7798 
0398 
2997 

2602 
5204 
7807 
0409 
30(( 

2605 
52/0 
78(5 
0420- 
3025 

2608 
52(6 
7824 
043  ( 
3039 

26M 
5221 
7832 
0443 
3053 

26/3 
5227 
7840 
0454 
3067 

6 
7 

a 

9 
10 

7956 
76/5 
7274 
6933 
6593 

795  / 

76/0 
7268 
6927 
6585 

7947 
7604 
7262 
6920 
6578 

7942 
7599 
7256 
69/3 

6570 

7937 
7594 
7250 
6906 
6562 

7933 
7588 
7244 
6899 
6555 

7928 

7583 
7238 
6893 
6547 

7924 
7578 
7232 
6886 
6540 

79/9 
7572 
7226 
6879 
6532 

579/5 
67567 
7-7220 
8-6872 
9-6524 

1  '5529 
7'87/7 

2-0706 
2-3294 
2'5882 

5546 
8/37 
0728 
33/9 
59/0 

5563 
8/57 
0750 
3344 
5938 

5580 
8176 
0773 
3370 

5966 

5597 
8(96 
0795 
3395 
5994 

5613 
82/6 
0818 
3420 
6022 

5630 
8235 
0840 
3445 
6050 

5647 
8255 
0863 
347J 
6079 

5664 
8275 
0885 
3496 
6/07 

568/ 
8294 
0908 
3521 
6/35 

6 
7 
8 
9 
70 

II 
12 
13 
(4 
15 

6252 
59M 
5570 
5230 
4889 

6244 
5902 
556  / 
52/9 
4878 

6235 
5893 
555/ 
5209 
4866 

6227 
5884 
554  / 
5/98 
4855 

62/9 
5875 
553  / 
5/87 
4844 

62/0 
5866 
552  / 
5/77 
4832 

6202 
5857 
551  / 
5/66 
482  / 

6/94 
5848 
5502 
5/56 
48/0 

6/85 
5839 
5492 
5745 
4798 

10-6177 
1  1  '5829 
12-5482 
73-5/34 
(4-4787 

2'8470 
3-/058 
3-3646 
3-6235 
3-8823 

850  / 
(092 
3683 
6274 
8865 

8532 
7/26 
3720 
63/3 
8907 

8563 
((59 

3756 
6353 

8949 

8594 
7/93 
3793 
6392 
899  ( 

8625 
(227 
3829 
6437 
9034 

8655 
(261 
3866 
647  / 
9076 

8686 
7294 
3902 
6570 
9(78 

87/7 
7328 
3939 
6549 
9760 

8748 
(362 
3975 
6589 
9202 

II 
12 
13 
14 
IS 

16 
17 
18 
19 

20 

4548 
4207 
3867 
3526 
3/85 

4536 
4/95 
3S53 
35/2 
3/70 

4524 
4/82 
3840 
3497 
3/55 

45/2 
4/69 
3826 
3483 
3/40 

4500 
4/56 
38/2 
3469 
3/25 

4488 
4/43 
3799 
3454 
3//0 

4476 
4/30 
3785 
3440 
3095 

4463 
4//7 
377  / 

3425 
3079 

4457 
4/05 
3758 
3477 
3064 

(5-4439 
(6'4092 
(73744 
78-3397 
79-3049 

4-74/7 
4-3999 
4'6587 
4'9  776 
5'/764 

7456 

4047 
6638 
9229 
7820 

7501 

4095 
6689 
9282 
/876 

(546 
4(43 
6739 
9336 
(932 

)59( 
4190 
6790 
9389 
(989 

7636 
4238 
6840 
9443 
2045 

(68( 
4286 
689  ( 
9496 
2(0( 

(726 

4334 
6947 
9549 
2(57 

7777 
438  ( 
6992 
9603 
22/3 

7816 

4429 
7042 
9656 
2269 

16 
17 

ia 

19 
20 

21 
22 
23 
24 
25 

2844 
2504 
2/63 
/822 
/48/ 

2829 
2487 
2/46 
/804 
7463 

28/3 
2471 
2/28 
/7S6 
/444 

2797 
2454 
2/ff 
1768 
/425 

278/ 
2437 
2094 
(750 
(406 

2765 
242) 
2076 
(732 
/3S7 

2749 
2404 
2059 
/7/3 
/36S 

2733 
2387 
204  / 
(695 
(349 

27/7 
237  / 
2024 
7677 
(330 

20  '270  / 
27  '2354 
22-2006 
23-7659 
24-1311 

5-4352 
5'6940 
5-9528 
6'2//7 
6-4705 

4477 
7002 
9593 
2(84 
4775 

4470 
7064 
9658 
2257 
4845 

4529 
7/26 
9722 
23/9 
49/5 

4588 
7(87 
9787 
2386 
4986 

4647 
7249 
9857 
2454 
5056 

4706 
731  ( 
99(6 
2527 
5726 

4765 
7373 
9987 
2588 
5796 

4824 
7435 
#045 
2656 
5267 

4883 
7496 
07(0 
2723 
5337 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

1141 
0800 
0459 
0118 
9778 

1121 

0780 
0438 
0097 
9755 

//02 
0759 
04/7 
0075 
9733 

/082 
0739 
0396 
0053 
97/0 

/062 
07/8 
0375 
003  / 
9687 

/043 
0698 
0354 
#009 
9665 

(023 
0678 
0332 
9987 
9642 

/003 
0657 
03/1 
9965 
96/9 

0983 
0637 
0290 
9943 
9596 

25  '0964 
26-06/6 
27-0269 
27-9921 
28-9573 

67293 
6'988/ 
7-2469 

7'5058 
77646 

7366 
9957 
2548 
5(39 

7730 

7439 
#033 
2627 
5220 
78/4 

75/2 
0/09 
2705 
5302 
7899 

7585 
0/85 
2784 
5383 
7983 

7658 
0260 
2863 
5465 
8067 

773  ( 
0336 
294) 
5546 
8/5/ 

7804 
04/2 
3020 
5628 
8236 

7877 
0488 
3099 
5709 
8320 

7950 
0564 
3777 
579  ( 

8404 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

9437 
9096 
8756 
8415 

8074 

94/4 
9072 
873  / 
8389 
8048 

9390 
9048 
8706 
8364 
802/ 

9367 
9024 
868/ 
8338 
7995 

9343 
9000 
8656 
83/2 
7968 

9320 
8975 
863  / 
8286 
7942 

9297 
895  / 
8606 
826) 
79/5 

9273 
8927 
8587 
8235 
7889 

9249 
8903 
8556 
8209 
7862 

29  9226 
30-8878 
3/-S53/ 
32-8/83 
33-7836 

S'0234 
8'2822 
S'54/0 
S'7998 
9-0587 

032( 
2972 
5503 
8094 
0685 

0408 
3002 
5596 
8/90 
0783 

0495 
3092 
5668 
8285 
0882 

0582 
3(82 
578) 
838( 
0980 

0669 
3272 
5874 
8476 
(078 

0756 
336  / 
5966 
8572 
(777 

0843 
3457 
6059 
8667 
(275 

093  / 
354  / 
6/52 
8763 
(373 

(0(8 
363( 
6244 
8858 
(47( 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

7733 
7393 
7052 
67// 
6370 

7706 
7365 
7023 
6682 
6340 

7679 
7337 
6995 
6652 
63/0 

7652 
7309 
6966 
6623 
6280 

7625 
728  / 
6937 
6593 
6250 

7597 
7253 
6908 
6564 
62/9 

7570 
7225 
6880 
6534 
6/89 

7543 
7/97 
685  / 
6505 
6/59 

7576 
7769 
6822 
6475 
6/28 

34-7488 
35-7/41 
36-6793 
37-6446 
38-6098 

9-3/75 
9  '5763 
9'835/ 
/  0'0939 
/  0-3528 

3276 
5867 
8458 
(049 
3640 

3377 
5971 
8565 
7759 
3752 

3478 
6075 
8672 
(268 
3865 

3579 
6(79 
8778 
7378 
3977 

368( 
6283 
8885 
(487 
4089 

3782 
6387 
8992 
7597 
4202 

3883 
6497 
9098 
(706 
43(4 

3984 
6594 
9205 
7876 
4426 

4085 
6698 
93(2 
7925 

4539 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

6030 
5689 
5348 
5007 
4667 

5999 
5657 
53/6 
4974 
4633 

5968 
5626 
5283 
494  / 
4599 

5937 
5594 
525  / 
4908 
4565 

5906 
5562 
52/8 
4875 
453  / 

5875 
5530 
5/86 
4841 

4497 

5844 
5498 
5/53 
4808 
4463 

58/3 
5467 
5/21 
4775 
4429 

5782 
5435 
5088 
474/ 
4394 

39  '5750 
40-5403 
4/  '5055 
42-4708 
43-4360 

/0'6//6 
/  0-8704 
7/'/292 
/  /  "3880 
/  1  '6469 

623  ( 
8822 
(4/3 
4004 
6595 

6346 
8940 
7534 
4/28 
672/ 

646  ( 
9058 
(655 
425  ( 
6848 

6577 
9/76 
7775 

4375 
6974 

6692 
9294 
(896 
4498 
7/0( 

6807 
94/2 
20/7 
4622 
7227 

6922 
9530 
2/38 
4746 
7353 

7037 
9648 
2258 
4869 
-7480 

7(52 
9766 
2379 
4993 
7606 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

4326 
3985 
3644 
3304 

2963 

429  / 
3950 
3608 
3267 
2925 

4257 
39/4 
3572 
3230 
2888 

4222 
3879 
3536 
3/93 
2850 

4/87 
3843 
3500 
3/56 
28/2 

4/52 

3808 
3463 
3119 
2774 

4//7 
3772 
3427 
3082 
2736 

4083 
3736 
3390 
3044 
2698 

4048 
370  / 
3354 
3007 
2660 

44-40/3 
45-3665 
46'33/S 
47-2970 
48-2622 

1  1  -9057 
12-1645 
I2'4233 
I2'682I 
12-9410 

9/86 
1777 
4368 
6959 
9550 

93/5 
7909 
4503 
7097 
969/ 

9444 
2041 
4638 
7234 
983  / 

9574 
2/73 
4773 
7372 
9977 

9703 
2305 
4907 
75(0 
#((2 

9832 
2437 
5042 
7647 
0252 

996( 
2569 
5777 

7785 
0393 

#090 
2701 
53/2 
7922 
0533 

0220 
2833 
5447 
8060 
0673 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

2622 
228  / 
/94( 
(600 
(259 

2584 
2242 
(90/ 
(559 
/2/8 

2545 
2203 
/86/ 
(5/9 
//76 

2507 
2/64 
/82/ 
7478 
//35 

2468 
2/24 

;78/ 

/437 
(093 

2430 
2085 

/74; 

/396 
(052 

239  / 
2046 
/700 
7355 
(0/0 

2352 
2006 
/660 
73/4 
0968 

23/4 
7967 
7620 
7273 
0926 

49-2275 
SO'1927 
51-1580 
52-1232 
53-0885 

13-1998 
13-4586 
73-7774 
13-9762 
/  4  '2350 

2(41 
4732 
7323 
99(4 
2505 

2284 
4878 
7472 
#066 
2660 

2428 
5024 
762( 
02(7 
28/4 

257  / 
5/70 
7770 
0369 
2969 

27(4 
53(6 
79(9 
052  ( 
3(23 

2857 
5462 
8067 
0672 
3277 

300/ 
5608 
82/6 
0824 
3432 

3744 
5754 
8365 
0976 
3586 

3287 
5900 
85(4 
(727 
3747 

5/ 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

09/8 
0578 
0237 
9896 
9555 

0876 
0535 
0/93 
9852 
95/0 

0834 
0492 
0/50 
9807 
9465 

0792 
0449 
0/06 
9763 
9420 

0749 
0406 
0062 
97/8 
9374 

0707 
0363 
#0/8 
9674 
9329 

0665 
03/9 
9974 
9629 
9284 

0622 
0276 
9930 
9584 
9238 

0580 
0233 
9886 
9539 
9/93 

54-0537 
55-0790 
55-9842 
56-9494 
57-9747 

74-4939 
(47527 
/5-07/5 
/  5-2703 
/5'529/ 

5096 
7687 
0278 
2869 
5460 

5253 
7847 
0441 
3035 
5629 

54/( 
8007 
0604 
320  ( 
5797 

5568 
8/67 
0767 
3366 
5966 

5725 
8328 
0930 
3532 
6(34 

5883 
8488 
7093 
3698 
6303 

6040 
8648 
/255 
3863 
647/ 

6797 
8808 
(4/8 
4029 
6640 

6354 
8968 
7581 
4(95 
6808 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

92/5 
8874 
8533 
8/93 
7852 

9169 
8827 
8486 
8/44 
7803 

9/23 
S78/ 
8438 
8096 
7754 

9077 
8734 
839  / 
8048 
7705 

903  / 
8687 
8343 
7999 
7656 

8985 
8640 
8295 
795/ 
7606 

8938 
8593 
8248 
7902 
7557 

8892 
8546 
8200 
7854 
7508 

8846 
8499 
8/52 
7805 
7459 

58-8799 
59-8452 
60-8/04 
6T7757 
62-7409 

/578SO 
(6-0468 
/6'3056 
1  6  '5644 
76-8232 

805  ( 
0642 
3233 
5824 
8415 

8222 
08/6 
34/0 
6004 
8598 

8394 
0990 
3587 
6/84 
8780 

8565 
/765 
3764 
6363 
8963 

8736 
(339 
3941 
6543 
9/45 

8908 
75/3 
4f/8 
6723 
9328 

9079 
/687 
4295 
6903 
9570 

9250 
(867 
4472 
7082 
9693 

9422 
2035 
4649 
7262 
9875 

61 
62 
63 
64 
65 

751  1 
7170 
6830 
6489 
6145 

746  / 
7/20 
6778 
6437 
6095 

74/2 
7069 
6727 
6385 
6043 

7362 
70/9 
6676 
6333 
5990 

73/2 
6968 
6624 
628  / 
5937 

7262 
69/7 
6573 
6228 

5884 

72/2 
6867 
6521 
6/76 
583  / 

7762 
68/6 
6470 
6724 
5778 

7//2 
6765 
64/8 
6077 
5725 

63-7062 
64-67/4 
65-6367 
66-60/9 
67  '567  / 

/7'082/ 
/  7  "3409 
/  7  '5997 
/  7  -8585 
/S-/773 

7006 
3597 
6(88 
8779 
(370 

IISI 
3785 
6379 
8973 
(567 

7377 
3973 
6570 
9/67 
(763 

7562 
4/62 
676) 
936  / 
/960 

7748 
4350 
6952 
9554 
2/57 

(933 
4538 
7(43 
9748 
2353 

2778 
4726 
7334 
9942 
2550 

2304 
4974 
7525 
#736 

2746 

2489 
5(02 
77(6 
0329 

2943 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 

5807 
5467 
5/26 
4785 
4444 

5754 
54/2 
507  / 
4729 
4388 

5700 
5358 
50/6 
4674 
433  / 

5647 
5304 
496  / 
46/8 
4275 

5593 
5249 
4906 
4562 
4218 

5539 
5/95 
4850 
4506 
4/6/ 

5486 
5/40 
4795 
4450 
4/04 

5432 
5086 
4740 
4394 
4048 

5378 
5037 
4684 
4337 
3997 

68-5324 
69-4976 
70-4629 
7C4287 
72-3934 

(8-3767 
/  8  '6350 
/  8  '8938 
79'/526 
/9'4774 

396( 
6552 
9(43 
(734 
4325 

4(61 
6754 
9348 
1942 
4536 

4360 
6957 
9553 
2(50 
4746 

4559 
7759 
9758 
2358 
4957 

4759 
736  / 
9963 
2566 
5/68 

4958 
7563 
#(68 
2773 
5378 

5/58 
7765 
0373 
298  / 
5589 

5357 
7968 
0578 
3789 
5800 

5556 
8770 
0783 
3397 
6010 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

4/04 
3763 
3422 
308/ 
274  / 

4046 
3705 
3363 
3022 
2680 

3989 
3647 
3305 
2962 
2620 

3932 
3589 
3246 
2903 
2560 

3874 
35-30 
3/87 
2843 
2499 

38/7 
3472 
3/28 
2783 
2439 

3759 
34/4 
3069 
2723 
2378 

3702 
3356 
30/0 
2663 
23/7 

3644 
3297 
2950 
2604 
2257 

73'3586 
74-3239 
75-2897 
76-2543 
77-2/96 

/9'6702 
79-9297 
20'  7879 
20-4467 
207055 

6916 
9507 
2098 
4689 
7280 

7730 
9723 
23/7 
49  // 

7505 

7343 
9940 
2536 
5733 
7730 

7557 
#/56 
2755 
5355 
7954 

7770 
0372 
2974 
5577 
8/79 

7983 
0588 
3(94 
5799 
8404 

8797 

0805 
34/3 
6020 
8628 

8470 
/02/ 
3632 
6242 
8853 

8624 
(237 
3857 
6464 
9078 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

2400 
2059 
(7/8 
(378 
(037 

2339 
/997 
(656 
/3/4 
0973 

2278 
/936 
(593 

7257 

0909 

22/7 
(874 
(53/ 
//88 
0845 

2/55 
/S/2 
/468 
//24 
0780 

2094 
1750 
1405 
1061 
0716 

2033 
/68S 
(342 
0997 
0652 

/977 
7625 
7279 
0933 
0587 

7970 
7563 
(2/6 
0870 
0523 

7S-/848 
79-1501 
80-//53 
8/  -0806 
82-0458 

20'9643 
27-2232 
27  "4820 
27  -7408 
2  /  '9996 

987( 
2462 
5053 
7644 
#235 

#099 
2692 
5286 
7880 
0474 

0326 
2923 
55(9 
8116 
07/3 

0554 
3753 
5753 
8352 
095  / 

078  / 
3383 
5986 
8588 
7/90 

(009 
36/4 
62(9 
8824 
(429 

(236 
3844 
6452 
9060 
7668 

7464 
4074 
6685 
9296 
7906 

769/ 
4304 
69/8 
9537 
2/45 

8/ 
82 
83 
84 
85 

0696 
0355 
#0/5 
9674 
9333 

063  / 
0290 
9948 
9607 
9265 

0567 
0224 
9882 
9540 
9/98 

0502 
0/59 
98/6 
9473 
9/30 

0437 
0093 
9749 
9405 
9062 

0372 
#027 
9683 
9338 

8994 

0306 
996) 
96/6 
927  / 
8925 

024  / 
9895 
9549 
9203 
8857 

0(76 
9829 
9482 
9736 
8789 

83'OIH 
83-9763 

S4-94/6 
85-9068 
86-8720 

22-2584 
22-5/73 

227761 
23-0349 
23-2937 

2826 
5477 

8008 
0599 
3790 

3068 
566  ( 
8255 
0849 
3443 

3309 
5906 
8502 
(099 
3696 

355  / 
6/50 
8750 
(349 
3949 

3792 
6395 
8997 
7599 
4207 

4034 
6639 
9244 
(849 
4454 

4275 
6883 
9497 
2099 
4707 

45/7 
7/28 
9738 
2349 
4960 

4758 
7372 
9985 
2599 
5272 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

8992 
8652 
83/( 
7970 
7630 

8924 
8582 
824  / 
7899 
7558 

8855 
85/3 
8/7/ 
7829 
7486 

8787 
8444 
8/0/ 
7758 
7415 

87/8 
8374 
8030 
7687 
7343 

8649 
8305 
7960 
76/5 
7271 

8580 
8235 
7890 
7544 
7/99 

85  // 
8765 
78/9 
7473 
7727 

8442 
8095 
7748 
7402 
7055 

87-8373 
88-8025 
89-7678 
907330 
97  '6983 

23-5525 
23'8//3 
24-0702 
24-3290 
24'5878 

57S/ 
8372 
0963 
3554 
6745 

6037 
863  ( 
(224 
38(8 
64(2 

6292 
8889 
(486 
4082 
6679 

6548 
9/47 
7747 
4346 
6946 

6804 
9406 
2008 
4670 
7273 

7059 
9664 
2269 
4874 
7479 

73/5 
9922 
2530 
5/38 
7746 

7570 
#/87 
2792 
5402 
8073 

7826 
0439 
3053 
5666 
8280 

91 
92 
93 

94 
95 
96 
97 
98 
99 
(00 

96 
97 
98 
99 
100 

74 

7289 
6948 
6607 
6267 
5926 

72/6 

6875 
6533 
6/92 
585  / 

7/44 
6802 
6460 
6//7 
5775 

7072 
6729 
6386 
6043 
5700 

6999 
6655 
63/2 
5968 
5624 

6926 

6582 
6237 
5893 
5548 

6854 
6508 
6/63 
58/8 
5473 

6787 
6435 
6089 
5743 
5397 

6708 
6367 
60/4 
5668 
532  / 

92  '6635 
93-6288 
94-5940 
95  '5592 
96-5245 

24-8466 
25'  (054 
25-3643 
25-6231 
25-88/9 

8736 
7327 
39/8 
6509 
9/00 

9006 
(600 
4/93 
6787 
938  / 

9275 
(872 
4469 
7065 
9662 

9545 
2(45 
4744 
7343 
9943 

9875 
2477 
5079 
7627 
#224 

#084 
2689 
5294 
7899 

0505 

0354 
2962 
5570 
8/77 
0785 

0624 

3234 
5845 
8456 
7066 

0893 
3506 
6720 
8733 
(347 

Off   5U'  |  58   57'   56' 

55'   54'  |  53' 

5f 

51' 

60'   !  fill  i  :,-' 

5V 

56'  |  55' 

54' 

5,-i' 

52' 

51' 

SINE. 

COSINE. 

74° 

1)1 


TRAVERSE  TABLES. 


15 
i 

2 

3 
4 
5 
6 
7 
8 
9 
10 

o 

COSINE. 

SINE.            15° 

10' 

ir 

12'   13' 

14'  i  l.V   Hi'   17' 

18' 

19' 

10'   I  11' 

B 

13' 

14'   l.V  |  16'  |  17  |  18' 

If)' 

( 
2 
3 
4 
5 

9652 
9303 
8955 
8607 
8258 

9651 
9302 
8953 
8604 
8255 

9650 
9300 
8950 
860/ 
825  / 

9649 
9299 
8948 
8598 
8247 

9649 
9297 
8946 
8595 
8243 

9648 
9296 
8944 
859  ( 
8239 

9647 
9294 
894  ( 
8588 
8236 

9646 
9293 
8939 
8585 
8232 

9646 
929  / 
8937 
8582 
8228 

•9645 
/  '9290 
2'8934 
3'8579 
4  '8224 

•26/6 
'5233 
•7849 
(  "0465 
/•308( 

26/9 
5238 
7857 
0476 
3095 

2622 
5244 
7866 
0488 
3/09 

2625 
5249 
7874 
0499 
3(23 

2628 
5255 
7883 
05/0 
3/38 

2630 
526  / 
789  / 
052  / 
3/52 

2633 
5266 
7899 
0532 
3(66 

2636 
5272 
7908 
0544 
3/80 

2639 
5277 
79/6 
0555 
3/94 

2642 
5283 
7925 
0566 
3208 

79/0 
7562 
72/4 
6865 
65/7 

7906 
7556 
7207 
6858 
6509 

790  / 
755  / 
720  / 
685  / 

6502 

7896 
7546 
7/95 

6845 

6494 

7892 
7540 
7(89 
6838 

6486 

7887 
7535 
7/83 
6831 
6479 

7883 
7530 
7/77 
6824 
6471 

7878 
7524 
7171 
6817 
6463 

7873 
75/9 
7/65 
68/0 
6456 

57869 
675(4 
7-7158 
S'6803 
9  '6448 

(  '5698 
C83(4 
2-0930 
2-3546 
2-6/63 

57/5 
8334 
0953 
3572 
6/9/ 

573  / 
8353 
0975 
3597 
62/9 

5748 
8373 
0998 
3622 

6247 

5765 
8393 
(020 
3648 
6275 

5782 
84/2 
(042 
3673 
6303 

5799 
8432 
/065 
3698 
633  / 

58/6 
845  / 
/087 
3723 
6359 

5832 
8471 

1110 
3749 
6387 

5849 
849  / 
//32 
3774 
64/5 

6 

7 
8 
9 
10 

II 
12 
13 
It 

IS 
16 
17 
IS 
19 
20 

6/69 
5820 
5472 
5/24 
4775 

6/60 
58// 
5462 
5//3 
4764 

6/52 
5802 
5452 
5/02 
4752 

6/43 
5793 
5442 
5092 
474  ( 

6/35 
5784 
5432 
508  / 
4730 

6/27 
5774 
5422 
5070 
47/8 

61(8 
5765 
54/2 
5060 
4707 

6//0 
5756 
5402 
5049 
4695 

6/C/ 
5747 
5392 
5038 
4684 

10  6093 
1  1  '5738 
/2'5382 
(3-5027 
/  4  '4672 

2'8779 
3'13'JS 
3-40(2 
3  '6628 
3  '9244 

88/0 
(429 
4048 
6667 
9286 

8S4/ 
1463 
4085 
6706 
9328 

8872 
(496 
4/2/ 
6746 
9370 

8903 
(530 
4(58 
6785 
94(3 

8933 
(564 
4/94 
6824 
9455 

8964 
/597 
423  / 
6864 
9497 

8995 
/63/ 
4267 
6903 
9539 

9026 
/665 
4303 
6942 
958  / 

9057 
(698 
4340 
6982 
9623 

II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

4427 
4079 
3730 
3382 
3034 

44/5  4403 
4066  4053 
37/7  3703 
3368  3353 
30/9  3003 

4390 
4040 
3689 
3339 
2988 

4378 
4027 
3675 
3324 
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832/ 
0957 
3593 

33/8 
5957 
8596 
(234 
3873 

3587 
6229 
887/ 
(5/2 

«/54 

50'  1  4\y 

4t? 

47' 

4(i' 

4.r>' 

44' 

43' 

42' 

41' 

50' 

49' 

4h'  |  47'  1  4«' 

4.V  |  44'  |  43'   42' 

41' 

) 

SINE. 

COSINE.           ; 

TRAVERSE  TABLES. 


15 
7 

2 

3 
4 
5 

6 
7 
8 
9 

/O 

COSINE. 

SINE.            15° 

20'   21'   -2-2'   23'   24'   25'   26' 

27 

28' 

29' 

20' 

•21' 

•>•>' 

23' 

3? 

25' 

26'   27' 

28' 

29' 

1 
2 
3 

4 
5 
6 
7 
8 
9 
70 

9644 
9288 
8932 
8576 
8220 

9643 
9287 
8930 
8573 
82/6 

9642 
9285 
8927 
8570 
82/2 

9642 
9283 
8925 
8567 
8209 

964/ 
9282 
8923 
8564 
8205 

9640 
9280 
892  / 
856  / 
820  / 

9639 
9279 
89(8 
8558 
8/97 

9639 
9277 
8976 
8555 
8793 

9638 
9276 
89/4 
855  / 
8(89 

•9637 
/  '9274 
2'89O 
3-8548 
4-8/85 

'2644 
•5289 
"7933 
1  -0577 
1  '3222 

2647 
5294 
794  / 
0589 
3236 
5883 
8530 
7/77 
3824 
647  / 

2650 
5300 
7950 
0600 
3250 

2653 
5306 
7958 
06/7 
3264 

2656 
53/7 
7967 
0622 
3278 

'2658 
5377 
7975 
0633 
3292 

266  / 
5322 

7984 
0645 
3306 

2664 
5328 
7992 
0656 
3320 

2667 
5334 
8000 
0667 
3334 

2670 
5339 
8009 
0678 
3348 

7864 
7508 
7/52 
6796 

6440 

7860 
7503 
7/46 
6789 
6433 

7855 
7497 
7/40 
6782 
6425 

7850 
7492 
7/34 
6776 
64/7 

7846 

7487 
7/28 
6769 
64/0 

7841 
748  / 
7/2/ 
6762 

6402 

7836 
7476 
77/5 
6755 
6394 

7832 
7470 
7/09 
6748 
6386 

7827 

7465 
7/03 
674  / 
6379 

5V822 
6'7460 
7-7097 
8  '6734 
9'6377 

1  -5866 
7-85/0 
2'7/55 
2-3799 
2-6443 

5900 
8550 
/200 
3850 
6500 

59/7 

8569 
(222 
3875 
6528 

5933 

8589 
7244 
3900 
6556 

5950 
8609 
7267 
3925 
6584 

5967 
8628 
/2S9 
395  / 
66/2 

5984 
8648 
73/2 
3976 
6640 

6007 
8667 
7334 
400  / 
6668 

60/7 
8687 
7357 
4026 
6696 

// 
/2 
13 
14 
/5 

6084 
5728 
5372 
50/7 
466/ 

6076 
57/9 
5362 
5006 
4649 

6067 
57/0 
5352 
4995 
4637 

6059 
570  / 
5342 
4984 
4626 

6050 
569  / 
5332 
4973 
46/4 

6042 
5682 
5322 
4963 
4603 

6033 
5673 
53/2 
4952 
4591 

6025 
5664 
5302 
494  / 
4579 

60/6 
5654 
5292 
4930 
4568 

(0-6008 
/  /  "5645 
I2'5282 
13-4919 
(4-4556 

2'9088 
3-7732 
3-4376 
3'702/ 
3-9665 

9//9 
/766 
44/3 
7060 
9707 

9/49 
/799 
4449 
7099 
9749 

9/80 
/833 
4486 
7/39 
979  / 

92// 
(867 
4522 
7/78 
9833 

9242 
7900 
4559 
72/7 
9875 

9273 
/934 
4595 
7256 
99/8 

9304 
/968 
4632 
7296 
9960 

9335 
2007 
4668 
7335 
#002 

9365 
2035 
4705 
7374 
0044 

II 

12 
13 
74 
75 
76 
17 
78 
79 
20 

/6 
/7 
/8 
19 

20 

4305 
3949 
3593 
3237 
288  / 

4292 
3936 
3579 
3222 
2865 

4280 
3922 
3565 
3207 
2850 

4268 
3909 
355  / 
3/93 
2835 

4255 
3896 
3537 
3/78 
28/9 

4243 
3883 
3523 
3/63 
2804 

423  / 

3870 
3509 
3/49 

2788 

4278 
3857 
3495 
3/34 

2773 

4206 
3844 
348/ 
3//9 

2757 

/5'4/93 
/  6-3830 
/  7'3467 
/S'3/05 
(9-2742 

4-2309 
4-4954 
4V598 
5'0242 
5-2887 

2354 
500  ( 
7649 
0296 
2943 

2399 
5049 
7699 
0349 
2999 

2444 
5097 
7750 
0402 
3055 

2489 
5/45 
7800 
0456 
3111 

2534 
5/92 
785  / 
0509 
3/67 

2579 
5240 
790/ 
0562 
3223 

2624 
5288 
7952 
06/5 
3279 

2668 
5335 
8002 
0669 
3336 

2773 
5383 
8052 
0722 
3392 

21 
22 
23 
24 
25 

2525 
2/69 
/8/3 
/457 
1101 

2509 
2/52 
(795 
(438 
(082 

2492 
2/35 
(777 
/420 
(062 

2476 
27/8 
/760 
7407 
(043 

2460 
2/0/ 
/742 
7383 
(024 

2444 
2084 
7724 
/364 
/005 

2428 
2067 
/706 
/346 
0985 

24// 
2050 
/6S9 
7327 
0966 

2395 
2033 
(67/ 
/309 
0946 

20-2379 
2C20/6 
22"  /  653 
23-1290 

24-0927 

5'553/ 
5-8/76 
6-0820 
6  '3464 
6'6(09 

5590 
8237 
0884 
3532 

6/79 

5649 
8299 
0949 
3599 
6249 

5708 
836/ 
/OI3 
3666 
63/9 

5767 
8422 
7078 
3733 
6389 

5826 
8484 
7742 
3807 
6459 

5885 
8546 
/207 
3868 
6529 

5943 
8607 
727/ 
3935 
6599 

6002 
8669 
7336 
4003 
6669 

606/ 
8737 
7400 
4070 
6740 

27 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 

27 
28 
29 

30 

0745 
0389 
0033 
9677 
932/ 

0725 
0368 
#0/2 
9655 
9298 

0705 
0347 
9990 
9632 
9275 

0685 
0327 
9968 
96/0 
9252 

0665 
0306 
9947 
9588 
9229 

0645 
0285 
9925 
9565 
9205 

0625 
0264 
9903 
9543 
9/82 

0604 
0243 
9882 
9520 
9/59 

0584 
0222 
9860 
9498 
9/36 

25-0564 
26-020) 
26-9838 
27-9475 
28-9112 

6  '8753 
7-7397 
7'4042 
7-6686 
7-9330 

8826 
(473 
4/20 
6767 
94/4 

8899 
1549 
4799 
6849 
9499 

8972 
/624 
4277 
6930 
9583 

9045 
7700 
4356 
70  // 
9667 

97/8 
7776 
4434 
7093 
9757 

9/90 
/852 
45/3 
7/74 
9835 

9263 
(927 
4597 
7255 
99/9 

9336 
2003 
4670 
7337 
#003 

9409 
2079 
4748 
7478 
0087 

31 
32 
33 
34 
35 

8965 
8609 
8253 
7897 
754  / 

894( 
8585 
8228 
787/ 
75/4 

89/7 
8560 
8202 
7845 
7487 

8894 
8535 
8/77 
78/9 
7460 

8870 
85// 
8/5/ 
7792 
7433 

8946 
8486 
8/26 
7766 
7406 

8822 
846  / 
8/00 
7740 
7379 

8798 
8436 
8075 
77/4 
7352 

8774 
841  / 
8049 
7687 
7325 

29-8750 
30-8387 
31-8024 
32-7661 
33-7298 

8-7975 
8-46/9 
S'7263 
8-9908 
9  "2552 

2062 
4709 
7356 
#003 
2650 

2/49 
4798 
7448 
0098 
2748 

2235 
4888 
754  / 
0/94 
2846 

2322 
4978 
7634 
0289 
2945 

2409 
5068 
7726 
0384 
3043 

2496 
5/57 
78/9 
0480 
3/4/ 

2583 
5247 
79/7 
0575 
3239 

2670 
5337 
8004 
0670 
3337 

2757 
5427 
8096 
0766 
3435 

37 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 

37 
38 
39 

40 

7/85 
6829 
6473 
6//7 
5761 

7/58 
680  / 

6444 
6087 
573  1 

7/30 
6772 
64/5 
6057 
5700 

7/02 
6744 
6386 
6027 
5669 

7074 
67/5 
6356 
5997 
5638 

7047 
6687 
6327 
5967 
5607 

70/9 
6658 
6297 
5937 
5576 

6997 
6629 
6268 
5907 
5545 

6963 
6601 
6239 
5876 
5514 

34-6935 
35-6572 
36'6209 
37-5846 
38-5483 

9'5/96 
9'784/ 
70-0485 
/0'3/29 
(0-5774 

5297 
7944 
0592 
3239 
5886 

5398 
8048 
0698 
3348 
5998 

5499 
8/52 
0805 
3458 
6//0 

5600 
8256 
09/7 

3567 
6222 

570  / 
8360 
/OI8 
3676 
6335 

5802 
8463 
1124 

3786 
6447 

5903 
8567 
/237 
3895 
6559 

6004 
8677 
7338 
4004 
667/ 

6705 
8774 
7444 
404 
6783 

41 

42 
43 
44 
45 

5406 
5050 
4694 
4338 
3982 

5374 
50/7 
466/ 
4304 
3947 

5342 
4985 
4627 
4270 
39/2 

53// 
4952 
4594 
4236 
3878 

5279 
4920 
456  / 
4202 
3843 

5247 
4888 
4528 
4/68 
3808 

52/6 
4855 
4495 
4/34 
3773 

5/84 
4823 
446  1 
4/00 

3738 

5/52 
4790 
4428 
4066 
3704 

39-5/20 
40'4757 
41  '4394 
42-4032 
43  '3669 

/0'84/8 
11-1062 
1  1  '3707 
77'635/ 
1  1  '8995 

8533 
1180 
3827 
6474 
9/22 

8648 
1298 
3948 
6598 
9248 

8763 
74(6 
4069 
6727 
9374 

8878 
7534 
4(89 
6845 
9500 

S993 
/65/ 
43/0 
6968 
9626 

9/08 
(769 
4430 
709  / 
9753 

9223 
(887 
455  / 
72/5 
9879 

9338 
2005 
467  / 
7338 
#005 

9453 
2/22 
4792 
7462 
0/3/ 

41 

42 
43 
44 
45 

46 
47 
48 
49 
50 

3626 
3270 
29/4 
2558 
2202 

3590 
3234 
2877 
2520 
2/63 

3555 
3/97 
2840 
2482 
2/25 

35/9 
3/6/ 
2803 
2445 
2086 

3484 
3/25 
2766 
2407 
2048 

3448 

3089 
2729 
2369 
2009 

3473 
3052 
2692 
233  / 
(970 

3377 
30/6 
2654 
2293 
(932 

334  / 
2979 
26/7 
2255 
(893 

44'3306 
45-2943 
46-2580 
47-22/7 
48-/S54 

/2-/640 
(2-4284 
(2-6928 
(2-9573 
(3-22/7 

/769 
44/6 
7063 
97/0 
2357 

/898 
4548 
7/98 
9848 
2498 

2027 
4680 
7332 
9985 
2638 

2/56 
48/t 
7467 
#/22 
2778 

2285 
4943 
7602 
0260 
29/8 

24/4 
5075 
7736 
0397 
3059 

2543 
5207 
787/ 
0535 
3/99 

2672 
5339 
8005 
0672 
3339 

280  / 
5470 
8/40 
0809 
3479 

46 

47 
48 
49 
50 

51 
52 
53 

54 
55 
56 
57 
58 
59 
60 

7846 
/490 
//34 
0778 
0422 

/807 
/450 
(093 
0736 
0380 

(767 
/4/0 
/052 
0695 
0337 

1728 
1370 
1011 
0653 
0295 

/689 
(330 
097  / 
06/2 
0252 

/649 
7289 
0930 
0570 
02/0 

(6/0 
(249 
0889 
0528 
0/67 

(570 
7209 
0848 
0486 
0/25 

/53/ 
M69 
0806 
0444 
0082 

49-7497 
50"7  (28 
51  "0765 
52-0402 
53-0039 

/3'486/ 
/  3  '7506 
/4'0/50 
/4'2794 
(4'5439 

5004 
7652 
0299 
2946 
5593 

5/48 
7798 
0447 
3097 
5747 

5291 
7943 
0596 
3249 
5902 

5434 
8089 
0745 
3400 
6056 

5577 
8235 
0893 
3552 
62/0 

5720 
838  / 
7042 
3703 
6364 

5863 
8527 
7/9/ 
3855 
65/9 

6006 
8672 
7339 
4006 
6673 

6/49 
88/8 
7488 
4757 
6827 

51 
52 
53 
54 
55 

0066 
97/0 
9354 
8998 
8642 

#023 
9666 
93/0 
8953 
8596 

9980 
9622 
9265 
8907 
8550 

9937 
9578 
9220 
8862 
8504 

9893 
9534 
9/75 
88/6 
8457 

9850 
9490 
9/30 
8771 
8411 

9807 
9446 
9086 
8725 
8364 

9763 
9402 
904) 
8679 
8318 

9720 
9358 
8996 
8634 
8271 

53-9677 
54-93/4 
55-8957 
56-8588 
57-8225 

I4'8083 
(5-0727 
/5'3372 
/5-60/6 
/5'866/ 

8240 
0887 
3535 
6/82 
8829 

8397 
/047 
3697 
6347 
8997 

8554 
/207 
3860 
65/3 
9(65 

87// 
7367 
4023 
6678 
9334 

8868 
/527 
4/85 
6844 
9502 

9026 
(687 
4348 
7009 
9670 

9/82 
/846 
45/0 
7/74 

9838 

9340 
2006 
4673 
7340 
#007 

9497 
2/66 
4836 
7505 
0/75 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

8286 
7930 
7574 
72/8 
6862 

8239 
7883 
7526 
7/69 
68/2 

8/92 
7835 
7477 
7/20 
6762 

8/45 
7787 
7429 
7070 
67/2 

8098 
7739 
7380 
702/ 
6662 

8051 
769  / 
7-37 
6972 
66/2 

8004 
7643 
7283 
6922 
6561 

7957 
7595 
7234 
6873 
65/7 

7909 
7547 
7/85 
6823 
646  / 

58-7862 
59-7499 
60V/36 
67  '6773 
62-64/0 

(6-/305 
(6-3949 
/6'6594 
76-9238 
77-/8S2 

(476 
4/23 
6770 
94/7 
2065 

/647 
4297 
6947 
9597 
2247 

(8/8 
447  / 
7/24 
9776 
2429 

/989 
4645 
7300 
9956 

260 

2760 
4879 
7477 
#735 
2794 

233  / 
4993 
7654 
03/5 
2976 

2502 
5/66 
7830 
0494 
3/58 

2673 
5340 
8007 
0674 
334  / 

2844 
5574 
8/84 
0853 
3523 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 
70 

6506 
6/50 
5795 
5439 
5083 

6456 
6099 
5742 
5385 
5029 

6405 
6047 
5690 
5332 
4975 

6354 
5996 
5637 
5279 
492  / 

6303 
5944 
5585 
5226 
4867 

6252 
5892 
5532 
5/72 
48/3 

620  / 
5840 
5480 
5//9 
4758 

6/50 

5788 
5427 
5066 
4704 

6099 
5736 
5374 
50/2 
4650 

63-6047 
64-5684 
65-5322 
66-4959 
67-4596 

(7-4527 
/7'7/7/ 
/7-9S/5 
/S'2460 
/S'5/04 

47/2 
7359 
#006 
2653 
5300 

4897 
7547 
0/97 
2847 
5497 

5082 
7735 
0387 
3040 
5693 

5267 
7923 
0578 
3234 
5889 

5452 

Sill 
0769 
3427 
6086 

5637 
8298 
0960 
362  / 
6282 

5822 
8486 
//50 
3814 
6478 

6007 
8674 
/34/ 
4008 
6674 

6/92 
8862 
/532 
420  / 
687/ 

71 
72 
73 
74 
75 

4727 
437  / 
40/5 
3659 
3303 

4672 
43/5 
3959 
3602 
3245 

46/7 
4260 
3902 
3545 
3/87 

4563 
4204 
3846 
3488 
3/29 

4508 
4149 
3790 
343  / 
3072 

4453 
4093 
3733 
3373 
30/4 

4398 
4037 
3677 
33/6 
2956 

4343 
3982 
3620 
3259 
2897 

4288 
3926 
3564 
320  / 
2839 

68-4233 
69-3870 
70-3507 
71-3144 
72-2781 

/S'7748 
/9-0393 
/  9  '3037 
(9'568( 
/9'8326 

7947 
0595 
3242 
5889 
8536 

8/47 
0797 
3446 
6096 
8746 

8346 
0999 
365  / 
6304 
8957 

8545 
(200 
3856 
65/2 
9/67 

8744 
7402 
4067 
67/9 
9377 

8943 
1604 

4265 
6927 
9588 

9/42 
1806 
4470 
7/34 
9798 

934/ 
2008 
4675 
7347 
#008 

9540 
22/0 
4879 
7549 
0279 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

2947 
259  / 
2235 
1879 
(523 

2888 
2532 
2/75 
1818 
/46( 

2830 
2472 
21  15 
1757 

1400 

2771 
24/3 
2055 
(696 
/338 

27/3 
2353 
(994 
(635 
/276 

2654 
2294 
(934 
(574 
(2/4 

2595 
2234 
/874 
/573 
((53 

2536 
2775 
78/3 
(452 
/09( 

2477 
2115 
1753 
1391 
1029 

73-2418 
74-2055 
75-1692 
76-1329 
77-0966 

20'0970 
20'36/4 
20-6259 
20-8903 
2C(547 

//83 
3830 
6477 
9/25 
(772 

(396 
4046 
6696 
9346 
(996 

(610 
4262 
69/5 
9568 
222  / 

/823 

4478 
7/34 
9789 
2445 

2036 
4694 
7353 
#01  f 
2669 

2249 
49/0 
7571 

0232 
2894 

2462 
5/26 
7790 
0454 
3//S 

2675 
5342 
8009 
0675 
3342 

2888 
5558 
8227 
0897 
3566 

76 
77 

78 
79 
80 

8/ 
82 
83 
84 
85 

//67 
0811 
0455 
0099 

9743 

//05 
0748 
0391 
#035 
9678 

(042 
0685 
0327 
9970 
96/2 

0980 
0622 
0263 
9905 
9547 

09/7 
0558 
0/99 

9840 
9487 

0855 
0495 
0/35 
9775 
94/5 

0792 
043  / 
0077 
97/0 
9350 

0729 
0368 
#007 
9645 
9284 

0666 
0304 
9942 
9580 
92/8 

78-0604 
79  -024  / 
79-9878 
80-95/5 
31-9152 

2C4/92 
27  '6836 
2/-9480 
22-2/25 
22-4769 

44/9 
7066 
97/3 
2360 
5007 

4646 
7296 
9946 
2596 
5246 

4873 
7526 
#/79 
2832 
5484 

5/00 
7756 
04/2 
3067 
5723 

5328 
7986 
0644 
3303 
596  / 

5555 
82/6 
0877 
3538 
6/99 

5782 
8446 
77/0 
3774 
6438 

6009 
8676 
7342 
4009 
6676 

6236 
8906 
1575 
4245 
69/4 

81 
82 
83 
84 
85 

86 
87 

88 
89 
90 

9387 
903  / 
8675 
83/9 
7963 

932/ 

8964 
8608 
8251 
7894 

9255 

8897 
8540 
8/82 
7825 

9/88 
8830 
8472 
8114 
7755 

9/22 
8763 
8404 
8045 
7686 

9056 
8696 
8336 
7976 
76/6 

8989 
8628 
8268 
7907 
7547 

8922 
856( 
8200 
7838 
7477 

8856 
8494 
8/32 
7769 
7407 

82-8789 
83-8426 
84'8063 
85-7700 
86-7337 

2274/3 
23-0058 
23-2702 
23-5346 
23  "799  / 

7655 
0302 
2949 
5596 
8243 

7896 
0546 
3(96 
5846 
8496 

8/37 

0790 
3443 
6095 
8748 

8378 
7034 
3689 
6345 
9000 

8679 
7278 
3936 
6595 
9253 

8867 
7522 
4/83 
6844 
9505 

9/02 
/766 
4430 
7094 
9758 

9343 
20/0 
4676 
7343 
#0/0 

9584 
2254 
4923 
7593 
0262 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

74 

7607 
725  / 
6895 
6539 
6184 

7537 
7/8) 
6824 
6467 
6110 

7467 
7//0 
6752 
6395 
6037 

7397 
7039 
668  / 
6322 
5964 

7327 
6968 
6609 
6250 
5891 

7256 
6897 
6537 
6/77 
58/7 

7/86 
6825 
6465 
6/04 
5744 

7/(6 
6754 
6393 
6032 
5670 

7045 
6683 
632  / 
5959 
5597 

87-6974 
88'66/  / 
89-6249 
90  '5886 
91-5523 

24-0635 
24-3279 
24-5924 
24-8568 
25-72/2 

0890 
3538 
6/85 
8832 
(479 

(146 
3796 
6446 
9095 
(745 

/40( 
4054 
6706 
9359 
2072 

7656 
43/2 
6967 
9623 
2278 

79// 
4570 
7228 
9886 
2545 

2/66 
4828 
7489 
#/50 
2877 

2422 
5086 
7749 
0473 
3077 

2677 
5343 
80/0 
0677 
3344 

2932 
560  / 
827  / 
0941 
36(0 

97 
92 
93 
94 
95 

5828 
5472 
5//6 
4760 
4404 

5754 
5397 
5040 
4684 
4327 

5680 
5322 
4965 
4607 
4250 

5606 
5247 
4889 
453  / 
4/73 

5532 
5/73 

48/3 
4454 
4095 

5457 
5098 
4738 

4378 
40/8 

5383 
5022 
4662 
430  / 
394  ( 

5309 
4947 
4586 
4225 
3863 

5234 
4872 
45/0 
4(48 
3786 

92-5760 
93-4797 
94-4434 
95-4071 
96-3708 

25-3857 
25-6507 
25-9746 
26-7790 
26-4434 

4/26 
6773 
9420 
2068 
47/5 

4395 
7045 
9695 
2345 

4995 

4665 
73(7 
9970 
2623 
5276 

4934 
7589 
#245 
2907 
5556 

5203 
7862 
0510 
3178 
5837 

5472 
8733 
0795 
3456 
6117 

5747 
8405 
7069 

3733 
6397 

6017 
8677 
7344 
4077 

6678 

6280 
8949 
(6/9 
4289 
6958 

96 
97 
98 
99 
100 

'4° 

40' 

39' 

38' 

37'  I  36' 

35'  |  34'   33'  i  32' 

31' 

4ii'  i  :-;:»' 

38'  |  37' 

36' 

35' 

34' 

33' 

32' 

31' 

SINE. 

COSINE.           ', 

TRAVERSE  TABLES. 


15 
; 

2 
3 

4 
5 

COSINE. 

SINE.            15° 

30'  i  31' 

32'   33'   34'  |  35'   36' 

37' 

38' 

39' 

30'    31' 

32'   33'  |  34' 

35'   36' 

37'  |  38'  |  39' 

; 

2 
3 

4 
5 

9636 
9273 
8909 
8545 
8/82 

9636 
927  / 
8907 
8542 
8/78 

9635 
9269 
8904 
8539 
8(74 

9634 
9268 
8902 
8536 
8/70 

9633 
9266 
8900 
8533 
8/66 

9632 
9265 
8897 
8530 
8(62 

9632 
9263 
8895 
8527 
8/58 

963/ 
9262 
8893 
8523 
8/54 

9630 
9260 
8890 
8520 
8/50 

'9629 
/  '9259 
2-8888 
3'85I7 
4-8(46 

'2672 
'5345 
'80/7 
/  "0690 
(  '3362 

2675 
5350 
8026 
070  ( 
3376 

2678 
5356 
8034 
07/2 

3390 

268  / 
5362 
8042 
0723 

3404 

2684 
5367 
805/ 
0734 
34/8 

2686 
5373 
8059 
0746 
3432 

26S9 
5378 
8068 
0757 
3446 

2692 
5384 
8076 
0768 
3460 

2695 
5390 
8084 
0779 
3474 

2698 
5395 
8093 
0790 
3488 

6 
7 
8 
9 

/( 

78/8 
7454 
7090 
6727 
6363 

78/3 
7449 
7084 
6720 
6355 

7808 

7443 
7078 
67/3 
6347 

7804 

7438 
7072 
6706 
6340 

7799 
7432 
7066 
6699 
6332 

7794 
7427 
7059 
6692 
6324 

7790 
742  / 
7053 
6685 
63/6 

7785 

74(6 
7047 
6678 
6308 

7780 
74/0 
7040 
667/ 
630  / 

57776 

67405 
7'7034 
S'6663 
9-6293 

(  -6034 

1-8707 
2-1379 
2-4051 
2'6724 

605) 
8726 
(40( 

4077 
6752 

6068 
8746 
(424 

4/02 

6780 

6085 

8766 
/446 
4/27 
6808 

6J02 

8785 
(469 
4(52 
6836 

6118 

8805 
(49( 
4(78 

6864 

6/35 
8824 
1514 
4203 
6892 

6/52 

8844 
(536 
4228 
6920 

6(69 

8864 
(558 
4253 
6948 

6/86 

R883 
/58/ 
4278 
6976 

6 
7 
8 
9 
10 

;i 

(2 
13 
14 
15 

5999 
5636 
5272 
4908 
4545 

599  / 
5626 
5262 
4897 
4533 

5982 
56/7 
5252 
4886 
452( 

5974 
5608 
5242 
4876 
45/0 

5965 
5598 
523  / 
4865 
4498 

5956 
5589 
522  / 
4854 
4486 

5948 
5580 
52/( 
4843 
4474 

5939 
5570 
5201 
4832 
4463 

593  ( 
556) 
5/9/ 
4821 
445  / 

(  0  '5922 

irsssi 

12-5181 
13-4810 
(4-4439 

2'9396 
3-2069 
3'474I 
3-74/3 
4-0086 

9427 
2/02 
4777 
7453 
0/28 

9458 
2/36 
48/4 
7492 
0/70 

9489 
2/70 
4850 
753  / 
02(2 

9520 
2203 
4887 
7570 
0254 

9550 
2237 
4923 
76(0 
0296 

9581 
2270 
4960 
7649 
0338 

96/2 
2304 
4996 
7688 
0380 

9643 
2338 
5032 
7727 
0422 

9674 
237/ 
5069 
7766 
0464 

II 
12 
13 
14 
IS 

16 
17 
H 

19 
20 

tISI 

3817 
3453 
3090 
2726 

4/68 

3804 
3439 
3075 
271  / 

4(56 
379  ( 
3425 
3060 
2695 

4(44 
3777 
34M 

3045 
2679 

a/3/ 

3764 
3397 
303  / 
2664 

4(19 
375  ( 
3383 
30/6 
2648 

4106 
3738 
3369 
300  / 
2633 

4093 
3724 
3355 
2986 
26/7 

408  ( 
37/( 
3341 
2977 
260  / 

(5-4068 
/6-369S 
17-3327 
18-2956 

19-2586 

4-2758 
4-543; 
4'8/03 
5-0775 

5-3448 

2803 
5478 
8/53 
0829 
3504 

2848 
5526 
8204 
0882 
3560 

2893 
5573 
8254 
0935 
36/6 

2938 
5621 

8305 
0988 
3672 

2982 
5669 
8355 
(042 
3728 

302' 
57/6 
8406 
/095 

3784 

3072 
5764 
8456 
1143 
3840 

3(;7 
58/2 
8506 
/20/ 

3896 

3(62 
5859 
8557 
(254 
3952 

16 
17 
IB 
19 

20 

21 
22 
23 
24 
25 

2362 
(999 
/635 
/27/ 
0908 

2346 
/982 
/6/7 
/253 
0888 

2330 
(964 
(599 
(234 
0869 

23/3 
(947 
(58( 
(2(5 
0849 

2297 
/930 
/563 
//97 
0830 

228/ 
1913 
(545 
((78 
08/0 

2264 
/896 
/527 
//59 
079  / 

2248 
/S79 
(509 
((40 
077/ 

223  ( 
(S6( 
(491 
1121 
0752 

20'22/5 
21-1844 
22-1473 
23-1103 
24-0732 

5-6/20 
5'8792 
6'/465 
6'4/37 
6-68/0 

6/79 
8854 
(529 
4204 
6880 

6238 
89/6 
(594 
4272 
6950 

6297 
8977 
(658 
4339 
7020 

6355 
9039 
(723 
4406 
7090 

64/4 
9101 
1787 
4474 
7/60 

6473 
9/62 
(852 
454  ( 
7230 

6532 
9224 
1916 
4608 
7300 

659/ 
9286 
(980 
4675 
7370 

6650 
9347 
2045 
4742 
7440 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

0544 
0/80 
98/7 
9453 
9C89 

0524 
0/59 
9795 
9430 
9066 

0503 
0/38 
9773 
9408 
9042 

0483 
0(/7 
975( 
9385 

90/9 

0463 
0096 
9729 
9362 
8996 

0443 

0075 
9707 
9340 
8972 

0422 

0054 
9686 
93/7 
8949 

0402 
0033 
9664 
9294 
8925 

0382 
#0/2 
9642 
9272 
8902 

25-036; 

25-9990 
26-9620 
27-9249 
28-8878 

6-9482 
7-2/54 
7-4827 
77499 
S'0/72 

9555 
2230 
4905 
7580 
0256 

9628 
2306 
4984 
7662 

0340 

9701 
238  / 
5062 
7743 
0424 

9773 

2457 
5(41 
7824 
0508 

9846 
2533 
52/9 
7905 
0592 

99(9 

2608 
5298 
7987 
0676 

9992 

2684 
5376 
8068 
0760 

#065 
2760 
5454 
8/49 
0844 

0/38 
2835 
5533 
8230 
0928 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

8725 
8362 
7998 
7634 
727/ 

8701 
8337 
7972 
7608 
7243 

8677 
83(2 
7947 
758  ( 
72/6 

8653 
8287 
792  / 
7555 
7/89 

8629 
8262 
7895 
7528 
7(62 

8605 
8237 
7869 
7502 
7/34 

8580 
82/2 
7844 
7475 
7/07 

8556 
8/87 
78/8 
7449 
7080 

8532 
8/62 
7792 
7422 
7052 

29-8508 
30-8(37 
Sl'7766 
32-7395 
33-7025 

8  '2844 
8-55/6 
8-8/89 
9-086/ 
S>-3533 

293; 

5606 
828  / 
0956 
3632 

30/8 
5696 
8374 
1052 
3730 

3/05 
5785 
8466 
//47 
3828 

3/9/ 
5875 
8559 
(242 
3926 

3278 
5965 
865  / 
(337 
4024 

3365 
6054 
8744 
U33 
4(22 

3452 
6/44 
8836 
;528 
4220 

3539 
6234 
8928 
(623 
43/8 

3626 
6323 
902/ 
J7/8 
44(6 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

6907 
6543 
6/80 
58/6 
5452 

6879 
65/4 
6/50 
5786 
542  / 

685  ( 

6486 
6(20 
5755 
5390 

6823 

6457 
609  / 
5725 
5359 

6795 
6428 

6061 
5694 
5328 

6767 
6399 
6032 
5664 
5296 

6739 
6370 
6002 
5633 
5265 

67/0 
634/ 
5972 
5603 
5234 

6682 
63/2 
5942 
5572 
5202 

34-6654 
35'6283 
36  '59  12 
37-5542 
38-5171 

9'6206 
9-8878 
/0-/55/ 
/  0-4223 
/  0-6895 

6307 
8982 
(657 
4332 
7007 

6408 
9086 
(764 
4442 
7/20 

6509 
9/89 
/870 
4551 
7232 

6609 
9293 
(977 
4660 
7344 

67/0 
9397 
2083 
4769 
7456 

68(( 
9500 
2/90 
4879 
7568 

69/2 
9604 
2296 
4988 
7680 

70/3 
9708 
2402 
5097 
7792 

7((4 
98(( 
2509 
5206 
7904 

36 

37 
38 
39 
40 

4/ 
42 
43 
44 
45 

5089 
4725 
436  / 
3997 
3634 

5057 
4692 
4328 
3963 
3599 

5025 
4659 
4294 
3929 
3564 

4993 
4627 
426  / 
3895 
3529 

4961 
4594 
4227 
3860 
3494 

4929 
456/ 
4/94 
3826 
3458 

4897 
4528 
4/60 
3792 
3423 

4865 
4495 
4/26 
3757 
3388 

4832 
4463 
4093 
3723 
3353 

39'4800 
40-4430 
4  /  -4059 
42'368S 
43-33/7 

/  0-9568 
//'2240 
/C49/3 
//75S5 
/2-0257 

9683 
2358 
5033 
7708 
0383 

979S 
2476 
5/54 
7832 
05/0 

99/2 
2593 
5274 
7955 
0636 

#027 
27(( 
5395 
8078 
0762 

0/42 
2829 
55/5 
820  / 
0888 

0257 
2946 
5636 
8325 
/0/4 

0372 
3064 
5756 
8448 
1140 

0487 
3/82 
5876 
857  / 
(266 

0602 
3299 
5997 
8694 
(392 

41 

42 

43 
44 
45 

46 

47 
48 
49 
50 

3270 
2906 
2543 
2/79 
18/5 

3234 
2870 
2505 
2/4/ 
(776 

3198 
2833 
2468 
2/03 
(737 

3/63 

2797 
243  / 
2064 
/698 

3/27 
2760 
2393 
2026 
(659 

309  / 
2723 
2356 
/988 
/620 

3055 
2686 
23/8 
(950 
/58/ 

30/9 

2650 
2280 
1911 
(542 

2983 
26/3 
2243 
/873 
(503 

44-2947 

45-2576 
46'2205 
47'  (834 
4S-/464 

/2'2930 
(2'5602 
;2'8274 
/3-0947 
/3'36/9 

3059 

5734 
8409 
(084 
3759 

3/87 

5865 
8543 
(22( 
3899 

33/6 
5997 
8678 
/359 

4040 

3445 
6(29 
88(3 
(496 
4/80 

3574 
626  / 
8947 
(633 
4320 

3703 
6392 
0082 
/77/ 
4460 

3832 

6524 
92/6 
(90S 
4600 

396  / 

6656 
9350 
2045 
4740 

4090 
6787 
9485 
2(82 

4880 

46 

47 
48 
49 
50 

51 
52 

53 
54 
55 

/452 
(088 
0724 
0360 
9997 

(4/2 
(047 
0683 
03/8 
9954 

(372 
/007 
0642 
0276 
99/( 

/332 
0966 
0600 
0234 
9868 

/293 
0926 
0559 
0/92 
9825 

(253 
0885 
05/8 
0/50 
9782 

/2/3 
0845 
0476 
0/08 
9739 

((73 
0804 
0435 
0066 
9696 

((33 

0763 
0393 
#023 
9653 

49  '  /  093 
50-0722 
51  '0352 
5C998/ 
52'96/0 

/3'6292 
(3-8964 
(4-1636 
(4'4309 
(4'698( 

6435 
9((0 
(785 
4460 
7135 

6577 
9255 
(933 
46(( 

7289 

6720 
940/ 
2082 
4763 
7444 

6863 
9547 
2230 
49/4 
7598 

7006 
9693 
2379 
5065 
7752 

7/49 
9838 
2527 
52/7 
7906 

7292 
9984 
2676 
5368 

8060 

7435 
#/30 
2824 
55/9 
8214 

7578 
0275 
2973 
567( 
8368 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

9633 
9269 
8906 

8542 
8/78 

9590 
9225 
886/ 
8496 
8/32 

9546 
9/8/ 
88/5 
8450 
8085 

9502 
9/36 
8770 
8404 
8038 

9459 
9092 
8725 
8358 

799J 

94/5  937/ 
9047  9003 
8680  8634 
83/2  ;  8266 

7944  :  7898 

9327 
8958 
8589 
8220 
785  ( 

9283 
89/3 
8543 
8/74 
7804 

53-9239 
54-8869 
55  '8498 
56'8/27 
57  7757 

(4-9654 
(5'2326 
(5'4998 
I5767( 
(6-0343 

98(0 
2486 
5(6/ 
7836 
05// 

9967 
2645 
5323 
800  / 
0679 

#/24 
2805 
5486 
8/67 
0848 

0281 
2965 
5648 
8332 
/0/6 

0438 
3/25 
58// 
8497 
//84 

0595 
3284 
5973 
8663 
(352 

0752 
3444 
6/36 
8828 
1520 

0909 
3604 
6298 
8993 
(688 

(066 
3763 
646( 
9(59 
(856 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

78/5 
745/ 
7087 
6724 
6360 

7767 
7403 
7038 
6674 
6309 

7720 
7354 
6989 
6624 
6259 

7672 
7306 
6940 
6574 
6208 

7625 
7258 
6891 
6524 
6/57 

7577 
7209 
6842 
6474 
6/07 

7529 
7/6/ 
6792 
6424 
6056 

748( 
71(2 
6743 
6374 
6005 

7434 
7064 
6694 
6324 
5954 

587386 
5970/5 
60-6644 
6  /  '8274 
62-5903 

/6'30(5 
16  5688 
/  6  '8360 
(7'(033 
(7'3705 

3/86 
5862 
8537 
(2/2 
3887 

3357 
6035 
87/3 
/39( 
4069 

3528 
6209 
8890 
(57( 
425  / 

3699 
6383 
9066 
/750 
4434 

3870 
6557 
9243 
/929 
4616 

404  / 
6730 
94/9 
2/09 
4798 

42/2 
6904 
9596 
2288 
4980 

4383 
7078 
9772 
2467 
5/62 

4554 
725  / 
9949 
2647 
5344 

61 
62 
63 
64 
65 

5996 
5632 
5269 
4905 
454  / 

5945 
5580 
52/6 
485  / 

4487 

5893 
5528 
5/63 

4798 
4432 

5842 
5476 
5((0 

4744 
4378 

5790 
5424 
5057 
4690 
4323 

5739 
5371 

5004 
4636 
4269 

5687 
53/9 
495  / 
4582 
42/4 

5636 
5266 
4897 
4528 
4(59 

5584 
52/4 

4844 
4474 
4/04 

63-5532 

64-5161 
65-4791 
66-4420 

67'4049 

(7-6377 

(7-9050 
/S-/722 
/  8  '4394 
(8-7067 

6562 
9238 
(9/3 
4588 
7263 

6747 
9425 
2(03 
478( 
7459 

6932 
96/3 
2294 
4975 
7655 

7((7 
980( 
2484 
5/68 
7852 

7302 
9989 
2675 
536  / 

8049 

7487 
#/76 
2865 
5555 
8244 

7672 

0364 
3056 
5748 
8440 

7857 
0552 
3246 
5941 
8636 

8042 
0739 
3437 
6/35 
8832 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

4/78 
38/4 
3450 
3087 
2723 

4/22 
3758 
3393 
3029 
2665 

4067 
3702 
3337 
297  / 
2606 

40/2 
3646 
3280 
29/4 
2548 

3956 
3590 
3223 
2856 
2489 

390/ 
3533 
3166 
2798 
243  / 

3845 
3477 
3/09 
2740 
2372 

3790 
342  ( 
3052 
2682 
23(3 

3734 
3364 
2994 
2624 
2255 

68-3679 
69-3308 
70-2937 
71-2566 
72-2/96 

18-9739 
(9-24/2 
(9-5084 
(9-7756 
20'0429 

9938 
26/3 
5289 
7964 
0639 

#/37 
2815 
5493 
8171 
0849 

0336 
30/7 
5698 
8379 
;059 

0535 
32/9 
5902 
8586 
(270 

0734 
3421 
6/07 
8793 
/480 

0933 
3622 
63  // 
900  / 
/690 

//32 
3824 
65/6 
9208 
/900 

(33( 
4026 
6720 
94/5 
2//0 

(530 
4227 
6925 
9623 
2320 

71 
72 
73 
74 

75 

76 
77 
78 
79 

80 

2359 
/995 
1632 
1268 
0904 

2300 
(936 
(57/ 
(207 
0842 

224  / 
(876 
(5(0 
((45 
0780 

2/82 
(8/6 
/450 
(084 
07(8 

2/22 
(756 
(389 
(022 
0655 

2063 
1695 
1328 
0960 
0593 

2004 
(635 
(267 
0898 
0530 

(944 
(575 
(206 
0837 
0467 

;885 

;5/s 

((45 

0775 
0405 

73-1825 

74-1454 
75-1083 
76-07/3 
77-0342 

20-3(0) 
20-5774 
20-8446 
2C;/(8 
2  1  "379  / 

33/4 
5989 
8665 
/340 
40/5 

3527 
6205 
8883 
(561 
4239 

3740 
642/ 
9/02 
(783 
4463 

3953 
6637 
9320 
2004 
4688 

4166 
6852 
9539 
2225 
4912 

4379 
7068 
9757 
2447 
5/36 

4592 
7284 
9976 
2668 
5360 

4805 
7500 
#/94 
2889 

5584 

50/8 
77/5 
04/3 
3/M 
5808 

76 
77 
78 
79 
80 

8/ 
82 
83 
84 
85 

0541 
0/77 
98/3 
9450 
9086 

0478 
0//3 
9749 
9384 
9020 

04/5 
#049 
9684 
93/9 
8954 

035  ( 
9985 
96(9 
9253 
8887 

0288 
992  / 
9555 
9/88 
882  ( 

0225 
9857 
9490 
9/22 
8755 

0/62 
9793 
9425 
9057 
8688 

0098 
9729 
9360 
899  ( 
8622 

#035 
9665 
9295 
8925 
8555 

77-9971 
78-9601 
79  '9230 
80-8859 
8  /  -8488 

21  '6463 
2C9/35 
22-/808 
22-4480 
227(53 

6690 
9365 
204) 
47/6 
739  / 

69/7 
9595 
2273 
495  / 
7629 

7/44 
9825 
2506 
5/87 
7867 

737  / 
#055 
2738 
5422 
8/05 

7598 
0284 
2971 
5657 
8344 

7825 
05/4 
3203 
5893 
8582 

8052 
0744 
3436 
6/28 
8820 

8279 
0974 
3668 
6363 
9058 

8506 
/203 
390/ 
6599 
9296 

8( 
82 
83 
84 

85 

86 

87 
88 

S'j 
90 

8722 
8359 
7995 
763  / 
7267 

8655 
8291 
7926 
7562 
7/97 

8588 
8223 
7858 
7493 
7/27 

852  ( 
8/55 
7789 
7423 
7057 

8454 
8087 
772  ( 
7354 
6987 

8387 
80/9 
7652 

7284 
69/7 

8320 
795  / 
7583 
72/5 
6846 

8252 
7883 
75(4 
7(45 
6776 

8(85 
78(5 
7445 
7075 
6705 

82-8118 
837747 
84'7376 
85-7005 
86  6635 

22  9825 

23'2497 
23-5/70 
237842 
24-05/5 

#066 
2741 
54/6 
8092 
0767 

0307 
2985 
5663 
834  / 
/0/9 

0548 
3229 
59/0 
8590 
/27/ 

0789 

3473 
6/56 
8840 
/523 

1030 
37/6 
6403 
9089 
(776 

(27( 
3960 
6649 
9339 

2028 

(5(2 

4204 
6896 
9588 
2280 

/753 

4448 
7/42 
9837 
2532 

(994 
469/ 
7389 
#087 
2784 

86 
87 
88 
89 

90 

91 
92 
93 
94 
95 

6904 
6540 
6/76 
58/3 
5449 

OS  3  ', 
6468 
6/04 
5740 
5375 

6762 
6397 
6032 
5666 
530  / 

669( 
6325 
5959 
5593 
5227 

6620 
6253 
5887 
5520 
5(53 

6549 
6/82 
58/4 
.5446 
5079 

6478 
6//0 
574( 
5373 
5004 

6407 
6038 
5668 
5299 
4930 

6335 
5966 
5596 
5226 
4856 

87-6264 
88-5893 
89-5523 
90-5/52 
91-4781 

24-3/87 
24'5S59 
24-8532 
25-/204 
25-3876 

3442 
61/7 
8792 
(468 
4(43 

3697 
6375 
9053 
1731 
4409 

3952 
6633 
93/4 
(994 

4675 

4207 
689  ( 
9574 
2258 
494( 

4462 
7/48 
9835 
252  / 
5208 

47/7 
7406 
#095 
2/85 
5474 

4972 
7664 
0356 
3048 
5740 

5227 
7922 
06/6 
33// 
6006 

5482 
8/79 
0877 
3575 
6272 

91 
92 
93 
94 
95 

96 
97 
98 
99 
(0 

74 

5085 
4722 
4358 
3994 
363( 

son 

4646 
4282 
39/7 

3553 

4936 
457/ 
4205 
3840 

3475 

4861 
4495 
4/29 
3763 
3397 

4786 
44/9 
4053 
3686 
3319 

47// 

4344 
3976 
3608 
3241 

4636 
4268 
3899 
353  / 
3/63 

456  ( 
4/92 
3823 
3453 
3084 

4486 
41/6 
3746 
3376 
3006 

92'44/fl 
93'4040 
94-3669 
95-3298 
96  2928 

25'6549 
25  '922  / 
26'  (894 
26-4566 
26-7238 

68/8 
9493 
2/68 
4844 
75/9 

7087 
9765 

2443 
5(2( 

7799 

7356 
#037 
2718 
5398 

8079 

7625 
0309 
2992 
5676 

8359 

7894 
0580 
3267 
5953 

8640 

8/63 
0852 
354/ 
623  / 

8920 

8432 
((24 
38(6 
6508 
9200 

870/ 
(396 

4090 
6785 
9480 

8970 
(667 
4365 
7063 
9760 

96 
97 
98 
99 
100 

:M 

•2\>'  \  2«'  j  27'   2<;'  !  25' 

24' 

23'  |  22'    2)' 

30'  i  29'  |  2M'   27'  |  2<i'  |  25' 

24' 

23' 

22' 

21' 

SINE. 

COSINE.           74° 

:  l 


TRAVERSE  TABLES. 


15' 

/ 

2 
3 

4 

5 

COSINE. 

SINE.             15° 

40' 

41'  |  42' 

43'   44'  |  45'  |  46' 

47'  |  48'  |  49' 

40' 

41'   42'  |  43'  |  44' 

45'  |  46'   47'  |  48'  |  49' 

/ 
2 
3 
4 
5 

9628 
9257 
8885 
85/4 
8142 

9628 
9255 
8883 
85// 
8/39 

9627 
9254 
S88/ 
8508 
8/35 

9626  9625 
9252  925  ( 
8878  8876 
8505  i  850  / 
8/3/  !  8/27 

9625 
9249 
8874 
8498 
8/23 

9624 
9248 
8871 
8495 
8)19 

9623 

9246 
8869 
8492 
S//5 

9622 
9244 
8867 
8489 
8//( 

•962/ 
/  '9243 
2'8864 
3-8486 
4'8)07 

•2700 
•540  / 
•8/0/ 
/  '0802 
C3502 
C6202 
/  '8903 
2-/603 
2'4304 
27004 

2703 
5406 
8//0 
08(3 
35/6 

2706 
54/2 
8//S 
0824 
3530 

2709 
54/8 
8(26 
0835 
3544 
6253 
8962 
(670 
4379 
7088 

27/2 
5423 
8/35 
0846 
3558 

27/4 
5429 
8/43 
0858 
3572 

27/7 
5434 
8/52 
0869 
3586 

2720 
5440 
8/60 
0880 
3600 

2723 
5446 
8/6*3 
089  / 
36/4 

2726 
545/ 
8/77 
0902 
3628 

6 
7 
8 
9 

/O 

777) 
7399 
7028 
6656 
6285 

7766 
7394 
7022 
6649 
6277 

7762 
7388 
70/5 
6642 
6269 

7757 
7383 
7009 
6635 
626  / 

7752 
7377 
7003 
6628 
6253 

7747 
7372 
6996 
662/ 
6246 

7743 
7366 
6990 
66/4 
6238 

7738 
736  / 
6984 
6607 
6230 

7733 
7355 
6977 
6600 
6222 

57728 
6'7350 
7'697I 
S'6592 
9'62/4 

62/9 

8922 
/626 
4329 
7032 

6236 

8942 
(648 
4354 
7060 

6270 
898  / 
(693 
4404 
7//6 

6286 
900/ 
(7/5 

4430 
7/44 

6303 

9020 
(738 
4455 
7/72 

6320 
9040 
(760 

4480 
7200 

6337 

9060 
1782 
4505 
7228 

6354 
9079 
/805 
4530 
7256 

6 
7 
8 
9 
10 

// 
/2 
13 

u 

IS 

59/3 
5542 
5/70 
4799 
4427 

5905 
5532. 
5/60 
4788 
44/6 

5896 
5523 
5/50 
4777 
4404 

5887 
55/4 
5/40 
4766 
4392 

5879 
5504 
5/29 
4755 
4380 

5870 
5495 
5//9 
4744 
4368 

586  / 
5485 
5/09 
4733 
4356 

5853 
5476 
5099 
4722 
4345 

5844 
5466 
5088 
47// 
4333 

/fl'5835 
/  /  '5457 
/2'5078 
/3'4699 
/4'432/ 

2'9704 
3'2405 
3-5/05 
3-7806 
4'0506 

9735 
2438 
5142 
7845 
0548 

9766 
2472 
5/78 
7884 
0590 

9797 
2506 
52/4 
7923 
0632 

9828 
2539 
525) 
7962 
0674 

9858 
2573 
5287 
8002 
07/6 

9889 
2606 
5324 
804  / 
0758 

9920 
2640 
5360 
8080 
0800 

995  / 
2674 
5396 
8//9 
0842 

9982 
2707 
5433 
8(58 
0884 

II 
12 
13 
14 
15 
16 
17 
18 
19 
20 

16 
17 
18 
19 
20 

4056 
3684 
33/3 
294  / 
2570 

4043 
367/ 
3299 
2926 
2554 

403  / 
3658 
3285 
29// 
2538 

40/8 
3644 
3270 
2896 
2523 

4005 
363  / 
3256 
288  / 
2507 

3993 
36/7 
3242 
2866 
249  / 

3980 
3604 
3228 
285) 

2475 

3968 
359  / 
32/3 
2836 
2459 

3955 
3577 
3/99 
282/ 
2444 

/5'3942 
/  6-3564 
/7'3/85 
/S'2806 
(9-2428 

4-3206 
4'5907 
4'8607 
5-/308 
5'4008 

325  / 

5954 
8658 
/36/ 

4064 

3296 
6002 
8708 
1414 

4/20 

334  / 

6050 
8758 
/467 
4/76 

3386 

6097 
8809 
(520 
4232 

3430 
6/45 
8859 
(574 
4288 

3475 
6/92 
89/0 
/627 
4344 

3520 
6240 
8960 
/680 
4400 

3565 
6288 
90/0 
(733 

4456 

36/0 
6335 
906/ 
/786 
45/2 

21 
22 
23 
26 
25 

2/98 
(827 
(455 
/084 
07/2 

2/82 
/S09 
(437 
(065 
0693 

2/65 
/792 
(4/9 
/046 
0673 

2/49 
/775 
/40/ 
/027 
0653 

2/32 
/758 
(383 
(008 
0634 

2//6 
(740 
/365 
0989 
06/4 

2099 
(723 
(347 
0970 
0594 

2082 
/705 
(328 
095) 
0574 

2066 
(688 
/3/0 
0932 
0555 

20-2049 
2/'/67/ 
22'/292 
23-09/3 
24-0535 

5'6708 
5-9409 
6'2/09 
6-48/0 
6-75/0 

6767 
9470 
2(74 
4877 
7580 

6826 
9532 
2238 
4944 
7650 

6885 
9594 
2303 
50/1 
7720 

6944 
9655 
2367 
5079 
7790 

7002 
97/7 
243  / 
5/46 
7860 

706/ 
9778 
2496 
5213 
7930 

7/20 
9840 
2560 
5280 
8000 

7/79 
9902 
2624 
5347 
8070 

7238 
9963 
2689 
54/4 
8/40 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

034/ 
9969 
9598 
9226 

8855 

0320 
9948 
9576 
9203 
883/ 

0300 
9927 
9554 
9/8/ 
8808 

0279 
9906 
9532 
9/58 
8784 

0259 
9884 
95/0 
9/35 
8760 

0238 
9863 
9487 
9//2 
8737 

02/8 

9842 
9465 
9089 
87/3 

0/97 
9820 
9443 
9066 
8689 

0/77 
9799 
942/ 
9043 
8665 

25-0/56 
25-9777 
26-9399 
27-9020 
28-8642 

7-02/0 
7'29// 
7'56// 
7'83/2 
8-/0/2 

0283 
2987 
5690 
8393 
/096 

0356 
3062 
5768 
8474 
1  ISO 

0429 
3/38 
5847 
8555 
(264 

0502 
32/3 

5925 
8637 
/348 

0575 
3289 
6003 
87/8 
(432 

0647 
3365 
6082 
8799 
/5/6 

0720 
3440 
6160 
8880 
(600 

0793 
35/6 
6238 
896/ 
(684 

0866 
359  / 
63/7 

9042 
/768 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

8483 
8112 
7740 
7369 
6997 

8459 
8087 
77/4 
7342 
6970 

8434 
806  / 
7688 
73/5 
6942 

84/0 
8036 
7662 
7288 
69/5 

8386 
SO// 
7636 
7262 

6887 

836/ 
7986 
76/0 
7235 
6859 

8337 
7960 
7584 
7208 
6832 

83/2 
7935 
7558 
7/8) 
6804 

8288 
79/0 
7532 
7/54 
6776 

29  '8263 
30-7884 
3/7506 
32-7/27 
33-6749 

S'37/2 
S'64/3 
8'9//3 
9'/8/4 
9-45/4 

3799 
6503 
9206 
(909 
46(2 

3886 
6592 
9298 
2004 
47)0 

3973 
6682 
939  / 
2099 
4808 

4060 
677/ 
9483 
2/95 
4906 

4/47 
686/ 
9575 
2290 
5004 

4233 
695  / 
9668 
2385 
5/02 

4320 
7040 
9760 
2480 
5200 

4407 
7/30 
9852 
2575 
5298 

4494 
72/9 
9945 
2670 
5396 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 

40 

6626 
6254 
5883 
55// 
5/40 

6597 
6225 
5853 
5480 
5/08 

6569 
6196 
5823 
5450 
5077 

654  / 
6/67 
5793 
54/9 
5045 

65/2 
6/38 
5763 
5388 
50/4 

6484 
6/08 
5733 
5358 
4982 

6455 
6079 
5703 
5327 
4950 

6427 
6050 
5673 
5296 
49/9 

6393 
602  / 
5643 
5265 
4887 

34-6370 
35  '599  / 
36-56/3 
37-5234 
38-4855 

9-72/5 

9-99/5 
/  0-26/5 
/0'53/6 
10-80/6 

73/5 
#019 
2722 
5425 
8/28 

74)6 
0/22 
2828 
5534 
8240 

75/7 
0226 
2935 
5643 
8352 

76/8 
0329 
304/ 
5753 
8464 

77/9 
0433 
3/47 
5862 
8576 

78/9 
0537 
3254 
597  / 
8688 

7920 
0640 
3360 
6080 
8800 

802  / 
0744 
3466 
6/89 
89/2 

8/22 
0847 
3573 
6298 
9024 

4/ 
42 
43 
44 
45 

4768 
4397 
4025 
3654 
3282 

4736 
4364 
399  / 
36/9 
3247 

4704 
433  / 
3957 
3584 
32M 

4671 
4297 
3924 
3550 
3/76 

4639 
4264 
3890 
35(5 
3/40 

4607 
423  / 
3856 
34SO 
3/05 

4574 
4/98 
3822 
3446 
3069 

4542 
4/65 
3788 
34// 
3034 

4509 
4/32 
3754 
3376 
2998 

39-4477 
40-4098 
4  /  '3720 
42  '334  / 
43-2962 

//'07/7 
//'34/7 
/C6//7 
//•88/S 
/2'/5/8 

083/ 
3535 
6238 
894  / 
(644 

0946 
3652 
6358 
9064 
)770 

/06/ 
3770 
6479 
9/87 
(896 

//76 
3887 
6599 
93  // 
2022 

/29/ 
4005 
67/9 
9434 
2/48 

/405 
4/23 
6840 
9557 
2274 

(520 
4240 
6960 
9680 
2400 

/635 
4358 
7080 
9803 
2526 

(750 
4475 
720  / 
9926 

2652 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

29  // 
2539 
2/68 
(796 
/425 

2874 
2502 
2/30 
1757 
1385 

2838 
2465 
2092 
/7/9 
/346 

2802 
2428 
2054 
/680 
/307 

2766 
239  / 
20/6 
/642 
/267 

2729 
2354 
(978 
/603 
(228 

2693 
23/7 
/94/ 
/564 

lisa 

2657 
2280 
/903 
(526 
//49 

2620 
2242 
(865 
/487 
//09 

44-2584 
45-2205 
46'(827 
47-/44S 
48-/069 

(2'42(9 
(2-69(9 
/2'96(9 
(3'2320 
13-5020 

4347 
705  / 
9754 
2457 
5/60 

4476 
7/82 
9888 
2594 
5300 

4605 
73/4 
#023 
273  / 

5440 

4734 
7445 
0/57 
2869 
5580 

4863 
7577 
029  / 
3006 
5720 

499  / 
7709 
0426 
3/43 
5860 

5/20 
7840 
0560 
3280 
6000 

5249 
7972 
0694 
34/7 
6(40 

5378 
8/03 
0829 
3554 
6280 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

/053 
068/ 
03/0 
9938 
9567 

1013 
064  / 
0268 
9896 
9524 

0973 
0600 
0227 
9854 
9480 

0933 
0559 
0185 
98// 
9437 

0892 
05/8 
0/43 
9768 
9394 

0852 
0477 
0101 
9726 
9350 

08/2 
0436 
0059 
9683 
9307 

0772 
0395 
#0/8 
9640 
9263 

073  / 
0353 
9976 
9598 
9220 

49-0691 
50  '03  12 
50  '9934 
5  /  '9555 
52-9/76 

(3772/ 
(4-042/ 
/4'3/2/ 
/4'5822 
/  4  -8522 

7863 
0567 
3270 
5973 
8676 

8006 
07/2 
34/8 
6124 

8830 

8149 
0858 
3567 
6275 
8984 

8292 
/003 
37/5 
6427 
9/38 

8435 
//49 
3863 
6578 
9292 

8577 
/295 
40/2 
6729 
9446 

8720 
(440 
4/60 
6880 
9600 

8863 
/586 
4309 
703  / 
9754 

9006 
(731 
4457 
7/82 
9908 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

9/95 
8824 
8452 
SOS/ 
7709 

9151 
8779 
8407 
8035 
7662 

9/07 
8734 
836  / 
7988 
76/5 

9063 
8689 
83/6 
7942 
7568 

90/9 
8644 
8270 
7895 
752  / 

8975 
8599 
8224 
7849 
7473 

893  / 

8554 
8/78 
7802 
7426 

8886 
8509 
8/32 
7755 
7378 

8842 
8464 
8086 
7709 
733/ 

53-8798 
54'84/9 
55-8040 
56-7662 
57-7283 

/5'/223 
/  5  '3923 
/  5  '6623 
/  5  '9324 
/  6  '2024 

(379 

4083 
6786 
9489 
2/92 

(536 
4242 
6948 
9654 
2360 

/693 

4402 
7111 
98/9 
2528 

1850 
456/ 
7273 
9985 
2696 

2007 
472) 
7435 
#/50 
2864 

2/63 
4S8/ 
7598 
03/5 
3032 

2320 
5040 
7760 
0480 
3200 

2477 
5200 
7923 
0645 
3368 

2634 
5359 
8035 
OS/0 
3536 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

7338 
6966 
6595 
6223 
5852 

7290 
69/8 
6545 
6/73 
580  / 

7242 
6869 
6496 
6123 
5750 

7/94 
6820 
6446 
6072 
5698 

7/46 
6771 
6397 
6022 
5647 

7098 
6722 
6347 
597  / 
5596 

7049 
6673 
6297 
592  / 
5545 

7001 
6624 
6247 
5870 
5493 

6953 
6575 
6/97 
5820 
5442 

58-6905 
59-6526 
60-6/47 
6  /  '5769 
62-5390 

16  '4725 
/  6  '7425 
/7-0/25 
(7-2826 
/  7  '5526 

4895 
7599 
0302 
3005 
5708 

5066 
7772 
0478 
3/84 
5890 

5237 
7946 
0655 
3364 
6072 

5408 
8/20 
083/ 
3543 
6254 

5579 
8293 
/007 
3722 
6436 

5749 
8467 
//84 
390  / 
66/8 

5920 
8640 
(360 
4080 
6800 

609  / 
88/4 
/537 
4259 
6982 

6262 
8987 
/7/3 
4438 
7/64 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

54SO 
5/09 
4737 
4366 
3994 

5428 
5056 
4684 
43/2 
3939 

5377 
5003 
4630 
4257 
3884 

5325 
495  / 
4577 
4203 
3829 

5273 
4898 
4523 
4/49 
3774 

5220 
4845 
4470 
4094 
37/9 

5/68 
4792 
44/6 
4040 
3663 

5//6 
4739 
4362 
3985 
3608 

5064 
4686 
4308 
3930 
3553 

63-50/2 
64-4633 
65-4254 
66-3876 
67-3497 

/7'8227 
(8  '0927 
(8'3627 
/  8  '6328 
/  8  '9028 

84  (/ 
1115 
3818 
6521 

9224 

8596 
/302 
4008 
67/4 
9420 

87S/ 
/490 
4/99 
6908 
96/6 

8966 
(678 
4389 
7/0/ 
98/2 

9/51 
(865 
4579 
7294 
#008 

9335 

2053 
4770 
7487 
0204 

9520 
2240 
4960 
7680 
0400 

9705 
2428 
5/5/ 

7873 
0596 

9890 
26/5 
534  / 
8066 
0792 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

3623 
3251 
2880 
2508 
2/37 

3567 
3/95 
2822 
2450 
2078 

35)  / 
3/38 
2765 
2392 
20/9 

3455 
308  / 
2707 
2334 
I960 

3399 
3025 
2650 
2275 
(90/ 

3343 
2968 
2592 
22/7 
/84J 

3287 
29/7 
2535 
2/58 
/782 

323/ 
2854 
2477 
2/00 
(723 

3175 
2797 
24/9 
204  / 
1664 

68'3//8 
69'2740 
70  '236  / 
71-1983 
72-1604 

I9-/729 
19'  4429 
19-7129 
I9'9830 
20-2530 

/927 
463  / 
7334 
#037 
2740 

2/26 
4832 
7538 
0244 
2950 

2325 
5034 
7743 
0452 
3/60 

2524 
5236 
7947 
0659 
3370 

2723 
5437 
8/5/ 
0866 
3580 

292  / 
5639 
8356 
/073 
3790 

3/20 
5840 
8560 
/280 
4000 

33/9 
6042 
8765 
7487 
42/0 

35/8 
6243 
8969 
/694 
4420 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 
80 

(765 
1394 
(022 
065  / 
0279 

1706 
1333 
0961 
0589 
02/6 

(646 
(273 
0900 
0526 
0/53 

f586 
(2/2 
0838 
0464 
0090 

/526 
1151 
0777 
0402 
#027 

f466 
/09/ 
07/5 
0340 
9964 

/406 
(030 
0653 
0277 
990/ 

/346 

0969 
0592 
02/5 
9838 

/286 

0908 
0530 
0/52 
9774 

73-1225 
74-0847 
75-0468 
76-0090 
76'97II 

20'523/ 
20'793( 
2C063/ 
21-3332 
2/-6032 

5444 
8/47 
0850 
3553 
6256 

5656 
8362 
/068 
3774 
6480 

5869 
8578 
(287 
3996 
6704 

6082 
8794' 
/505 
42/7 
6928 

6295 
9009 
(724 
4438 
7/52 

6508 
9225 
/942 
4659 
7376 

6720 
9440 
2/60 
4880 
7600 

6933 
9656 
2379 
5/0/ 

7824 

7/46 
987/ 
2597 
5322 
8048 

ni 

82 
83 
84 
85 

9908 
9536 
9/65 
8793 
8422 

9844 
9472 
9099 
8727 
8355 

9780 
9407 
9034 
866  / 
8288 

97/7 
9343 
8969 
8595 
822  / 

9653 
9278 
8903 
8529 
8/54 

9589 
92/3 
8838 
8462 
8087 

9525 
9/48 
8772 
8396 
8020 

946  / 
9084 
8707 
8330 
7953 

9397 
90/9 
864  / 
8263 
7885 

77-9332 
78-8954 
79-8575 
SO'8/97 
817818 

2/-S733 
22'  (433 
22-4/33 
22-6834 
22-9534 

8960 
/663 
4366 
7069 
9772 

9/86 
/S92 
4598 
7304 
#0/0 

94/3 
2/22 
483  / 
7540 
0248 

9640 
2352 
5063 
7775 
0486 

9867 
258  / 
5296 
80/0 
0724 

#094 
28// 
5528 
8245 
0962 

0320 
3040 
5760 
8480 
(200 

0547 
3270 
5993 
87/5 
/438 

0774 
3499 
6225 
8950 
/676 

8/ 
82 
83 
84 
85 

86 

87 
88 
89 
90 

8050 
7679 
7307 
6936 
6564 

7983 
76/0 
7238 
6866 
6493 

79/5 
7542 
7/69 
6796 
6423 

7847 
7473 
7099 
6726 
6352 

7779 
7405 
7030 
6655 

628/ 

77)  / 
7336 
696/ 
6585 
62/0 

7644 
7267 
689  / 
65/5 
6/39 

7576 
7/99 
6822 
6445 
6067 

7507 
7/30 
6752 
6374 
5996 

82-7439 
S3706I 
84-6682 
85-6303 
86-5925 

23-2235 

23-4935 
23-7635 
24-0336 
24-3036 

2476 
5/79 
7882 
0585 
3288 

27/6 
5423 
8/28 
0834 
3540 

2957 
5666 
8375 
/084 
3792 

3/98 
59/0 
862/ 
(333 

4044 

3439 
6/53 

8868 
(582 
4296 

3680 
6397 
9//4 
/83/ 

4548 

3920 

6640 
9360 
2080 
4800 

4/6/ 
6884 
9607 
2329 
5052 

4402 
7/27 
9853 
2578 
5304 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

6/93 
5S2/ 
5450 
5078 

4707 

6/2/ 
5749 
53/6 
5004 
4632 

6049 
5676 
5303 
4930 
4557 

5978 
5604 
5230 
4856 
4482 

5906 
553  / 
5/57 
4782 

4407 

5834 
5459 
5083 
4708 
4332 

5762 
5386 
50/0 
4634 
4257 

5690 
53/3 
4936 
4559 
4/82 

56/8 
524  / 
4863 
4485 
4/07 

87-5546 
88-5/68 
89  '4789 
90-44/0 
91-4032 

24-5737 
24-8437 
25  //37 
25-3838 
25-6538 

5992 
8695 
(398 
4/0/ 
6804 

6246 
8952 
/658 
4364 
7070 

650  / 
92/0 
/9/9 
4628 
7336 

6756 
9468 
2/79 
4891 
7602 

7011 

9725 
2440 
5/54 
7868 

7266 
9983 
2700 
54/7 
8/34 

7520 
#240 
2960 
5680 
8400 

7775 
0498 
322  / 
5943 
8666 

8030 
0755 
348  / 
6206 
8932 

91 
92 
93 
94 
95 

96 
97 
98 
99 
(00 

74 

4335 
3964 
3592 
322) 

2849 

4260 
3887 
35/5 
3/43 

2770 

4/84 
38// 

3438 
3065 
2692 

4/08 
3735 
336/ 
2987 
26/3 

4033 
3658 
3284 
2909 

2534 

3957 
3582 
3206 
283  / 
2455 

388  / 
3505 
3/29 
2752 
2376 

3805 
3428 
305/ 
2674 
2297 

3729 
335  / 
2974 
2596 
22/8 

92-3653 
93-3275 
94-2896 
95-25/7 
96-2/39 

25-9239 
26'/939 
26-4639 
26-7340 
27-0040 

9508 
22)  / 
,49/4 
76/7 
0320 

9776 
2482 
5/88 
7894 
0600 

#045 
2754 
5463 
8/72 
088/ 

03/4 
3026 
5737 
8449 
1161 

0583 
3297 
60/2 
8726 
/440 

0852 
3569 
6286 
9003 
/720 

1120 
3840 
6560 
9280 
2000 

/389 
4//2 
6835 
9557 
2280 

/65S 

4383 
7/09 
9834 
2560 

96 

97 
98 
99 
100 

20' 

19' 

18' 

17' 

16'  |  15' 

14' 

13'  |  12' 

11' 

20'  |  19'   18' 

17' 

16' 

15'   14' 

13'  j  12' 

11' 

SINE. 

COSINE.            74° 

95 


TRAVERSE  TABLES. 


15' 

COSINE. 

SINE.            15° 

50'  i  51'   52'   53'   54'   55'   50'   57'   58'    5? 

50'    5!' 

5jf   53'   54'   55'  |  50'   57'   58'  |  oil' 

/ 
2 
3 
4 
5 
6 
7 
8 
9 
10 

/ 

2 
3 
4 
5 

962  / 
924; 
8862 
8482 
8103 

9620 
9240 
8859 
8479 
8099 

96/9 
9238 
8857 
8476 
8095 

96/8 
9236 
8855 
8473 
809  / 

96/7 
9235 
8852 
8470 
8087 

96/7 
9233 
8850 
8466 
8083 

96(6 
9232 
8847 
8463 
8079 

96/5 
9230 
8845 
8460 
8075 

96/4 
9228 
8843 
8457 
807) 

'96/3 
C9227 
2-8840 
3'  8454 
4'8067 

•2728 
•5457 
•8)85 
C09/4 
)'3642 

273  ( 
5462 
8/94 
0925 
3656 

2734  2737 
5468  5474 
8202  82/0 
0936  0947 
3670  3684 

2740 
5479 
82/9 
0958 
3698 

2742 
5485 
8227 
0970 
37)2 

2745 
5490 
8236 
098/ 
3726 

2748  2751 
5496  5502 
8244  ,  8252 
0992  (003 
3740  3754 

2754 
5507 
826) 
(0(4 
3768 

6 
7 

8 
9 

/O 

7724 
7344 
6965 
6585 
6206 

77/9 
7339 
6958 
6578 
6/98 

77/4 
7333 
6952 
657( 
6/90 

7709 
7327 
6946 
6564 
6/82 

7704 
7322 
6939 
6557 

6/74 

7700 
73(6 
6933 
6550 
6/66 

7695 
73(( 
6927 
6542 
6/58 

7690 

7305 
6920 
6535 
6/50 

7685 
7300 
69(4 
6528 
6/42 

5-7681 

6-7294 
7-6907 
8'652( 
9-6/34 

/  '6370 
/  "9099 
2')827 
2-4556 

2'7284 

6387 
91/8 
(850 
458  / 
73/2 

6404 
9/38 
(872 
4606 
7340 

642  ( 
9/58 
(894 
4631 

736S 

6438 
9(77 
(9(7 
4656 

7396 

6454 

9)97 
(939 
4682 
7424 

647  / 
92/6 
(96/ 
4707 

7452 

6488 
9236 
(984 
4732 
7480 

6505 
9255 
2006 
4757 
7508 

652/ 
9275 
2029 
4782 
7536 

f  1 
/2 
13 
/4 
/5 

5827 
5447 
5068 
4688 
4309 

58/8 
5438 
5057 
4677 
4297 

5809 
5428 
5047 
4666 

4285 

5800 
54/9 
5037 
4655 
4273 

5792 
5409 
5026 
4644 
426/ 

5783 
5399 
50/6 
4633 
4249 

5774 
5390 
5006 
4621 
4237 

5765 
5380 
4995 
46(0 
4225 

5756 
537  ( 
4985 
4599 
42(3 
3828 
3442 
3056 
2670 
2284 

(0-5748 
(C536( 
(2'4974 
(3-4588 
(4-420/ 
(5'38(5 
(6-3428 
(7-3042 
/  8'2655 
(9-226S 

3-00/2 
3  '274) 
3-5469 
3'8)98 
4-0926 

0043 
2774 
5506 
8237 
0968 

0074 
2808 
5542 
8276 

10/0 

0/05 
2842 
5578 
83/5 

/052 

0/36 
2875 
56/5 
8354 

/094 

0/66 
2909 
565) 
8393 
1(36 

0/97 
2942 
5687 
8433 
//78 

0228 
2976 
5724 
8472 
/220 

0259 
3009 
5760 
851  ( 
(262 

0289 
3043 
5797 
8550 
(304 

II 
12 
13 
14 
15 

(6 

/7 
13 
19 
20 

3930 
3550 
3/7t 
279( 
24/2 

39/7 
3537 
3/56 
2776 
2396 

3904 
3523 
3/42 
276) 
2380 

389  / 
35/0 
3/28 
2746 
2364 

3879 
3496 
3//3 
273  ( 

2348 

3866 
3482 
3099 
27/6 
2332 

3853 

3469 
3085 
270  / 
23(6 

3840 
3455 
3070 
2685 
2300 

4-3654 
4'6383 
4'9))) 
5')840 
5V.568 

3699 

6430 
9/62 
(893 
4624 

3744 
6478 
92(2 
(946 
4680 

3789 
6525 
9262 
/999 
4736 

3S33 
6573 
93/3 
2052 

4792 

3878 
662( 
9363 

2/05 
4848 

3923 
6668 
94/3 
2/59 

4904 

3968 
67/6 
9464 
22/2 
4960 

40/2 
6763 
95(4 
2265 
50/6 

4057 
6811 
9564 
23/8 
5072 

16 
17 
IB 
19 
20 

21 
22 
23 
24 
25 

2032 
/653 
1274 
0894 
05/5 

20/6 
(636 
(255 
0875 
0495 

(999 
/6/8 
(237 
0856 
0475 

(982 
(601 
(2/9 
0837 
0455 

(966 
(583 
(200 
08/8 
0435 

(949 
/566 
1(82 
0799 
04/5 

(932 
(548 
(164 
0780 
0395 

/9/5 
/530 
((45 
0760 
0375 

/899 
/5/3 
((27 
074( 

0355 

20'  1882 
2T/495 
22'  ((09 
23-0722 
24-0335 

5  '7296  7355 
6'0025  0086 
6-2753  28/8 
6-5482  5549 
6'82/0  8280 

74/4 
0/48 
2882 
5616 
8350 

7473 
0209 
2946 
5683 
8420 

753  / 
027  / 
30(( 
5750 
8490 

7590 
0333 
3075 
58(7 
8560 

7649 
0394 
3/39 
5884 
8630 

7708 
0456 
3204 
5952 
8700 

7766 
05/7 
3268 
60/9 
8770 

7825 
0579 
3332 
6086 

8839 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

0135 
9756 
9377 
8997 
86/8 

0//5 
9735 
9354 
8974 
8594 

0094 
97/3 
9332 
895  / 

8570 

0073 
9692 
93/0 
8928 

8546 

0053 
9670 
9288 
8905 
8522 

0032 
9649 
9265 
8882 
8498 

#01  ( 
9627 
9243 
8859 

8475 

9990 
9606 
922  ( 
8836 
8451 

9970 
9584 
9/98 
88(2 
8427 

24-9949 
25'9562 
26-9(76 
27-8789 
28-8403 

7-0938 
7-3667 
7-6395 
7-9/24 
S-/852 

(Oil 

3742 
6474 
9205 
(936 

1084 

38/8 
6552 
9286 
2020 

((57 
3893 
6630 
9367 
2/04 

(229 
3969 
6709 
9448 
2/88 

(302 
4045 
6787 
9529 

2272 

(375 
4/20 
6865 
96/0 
2356 

(448 
4)96 
6944 
9692 

2440 

(520 
427( 
7022 
9773 
2523 

/593 
4347 
7(00 
9854 
2607 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

8238 
7859 
7480 
7/00 
672/ 

82/4 
7834 
7453 
7073 
6693 

8/89 
7808 
7427 
7046 
6665 

8/65 
7783 
740  / 
70(9 

6637 

8/40 
7757 
7375 
6992 

6609 

81  15 
7732 
7348 
6965 
6582 

8090 
7706 
7322 
6938 
6554 

8066 
768  / 
7296 
69« 
6526 

804  ( 
7655 
7269 
6883 
6498 

29'80/6 
30-7629 
3  /  '7243 
32-6856 

33-6470 

S'4580 
S'7309 
9'0037 
9-2766 
9-5494 

4667  4754 
7398  l"7488 
0/30  0222 
286  (  2956 
5592  '  5690 

484  / 
7577 
03(4 
305  ( 
5788 

4927 
7667 
0407 
3/46 
5886 

50/4 
7756 
0499 
324  / 
5984 

5/0/ 
7846 
059  / 
3336 
6082 

5)88 
7935 
0683 
343  / 
6/79 

5274 
8025 
0776 
3527 
6277 

536  / 
S//4 
0868 
3622 
6375 

31 
32 
33 
34 
35 

36 
37 
38 
39 

40 

6341 
5962 
5583 
5203 
4824 

63/3 

5933 
5552 
5/72 
4792 

6284 
5903 
5522 
5(4( 

4760 

6256 
5874 
5492 
5//0 
4728 

6227 

5844 
5462 
5079 
4697 

6/98 
58/5 
543  ( 
5048 
4665 

6(69 
5785 
540  / 
50(7 
4633 

6(4( 
5756 
537( 
4986 
460/ 

6//2 
5726 
5340 
4955 
4569 

34-6083 
35-5696 
36'53/D 
37-4923 
38-4537 

9  '8222 
)  0'095) 
(0-3679 
(0'6408 
(0'9(36 

8323 
(054 
3786 
65/7 

9248 

8424 
//58 
3892 
6626 
9360 

8525 
(261 
3998 
6735 
9472 

8625 
/365 
4(04 
6844 
9584 

8726 
)468 
42)) 
6953 
9696 

8927 
(572 
43/7 
7062 
9807 

8927 
1675 
4423 
7)7) 

99/9 

9028 
(779 
4530 
7280 
#03  / 

9/29 

/882 
4636 
7390 
0/43 

36 

37 
38 
39 
40 

4( 
42 
43 
44 
45 

4444 
4065 
3686 
3306 
2927 

44/2 
4032 
365  / 
3271 
289  ( 

4379 
3998 
36/7 
3236 
2855 

4347 
3965 
3583 
320  ( 
28(9 

43/4 
393  ( 
3549 
3/66 
2784 

428  ( 
3898 
35/4 
3(3( 
2748 

4249 
3864 
3480 
3096 
27(2 

42/6 
383  / 
3446 
306  / 
2676 

4)83 
3797 
34t( 
3026 
2640 

39-4/50 
40-3764 
4  C3377 
42-2990 
43  '2604 

(0864 
)  /  '4593 
))732) 
)  2  '0050 
(2-2778 

(979 
47/0 
7442 
0/73 
2904 

2094 
4828 
7562 
0296 
3030 

2209 
4945 
7682 
04/9 
3/56 

2323 
5063 
7802 
0542 
3282 

2438 
5/80 
7923 
0665 

3408 

2553 
5298 
8043 
0788 
3533 

2667 
54/5 
8/63 
09)1 

3659 

2782 
5533 

8284 
(034 

3785 

2897 
5650 
8404 
((57 
39  // 
6665 
94/8 
2(72 
4925 
7679 

4/ 
42 
43 
44 
45 

46 

47 
48 
49 
50 

2547 
2/68 
/789 
/409 
/030 

25// 
2/3( 
(750 
/370 
0990 

2474 
2093 
(7/2 
(33( 

0950 

2438 
2056 
(674 
(292 
09/( 

240  1 
20/8 
(636 
(253 

087( 

2364 
(98( 
(598 
12(4 
083) 

2328 
(943 
(559 
(175 
079) 

229  ( 
(906 
/52( 
((36 

075  ( 

2254 
1868 
(483 
(097 
070 

44-22(7 
45-1831 
46  '(444 
47'(057 
48-0671 

/2'5506 
(2-8235 
(3-0963 
)  3  '3692 
)  3  '6420 

5635 
8366 
(098 
3829 
6560 

5764 
8498 
(232 
3966 
6700 

5893 
8629 
(366 
4/03 
6840 

602  ( 

876) 
)500 
4240 
6980 

6/50 
8892 
(635 
4377 
7/20 

6279 
9024 
1769 
4514 
7259 

6407 
9/55 
(903 
465  / 
7399 

6536 
9287 
2037 
4788 
7539 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

0650 
0271 
989) 
95(2 
9/33 

06/0 
0230 
9849 
9469 
9089 

0569 
0/88 
9807 
9426 
9045 

0529 
0(47 
9765 
9383 
9002 

0488 
0/05 
9723 
9340 
8958 

0447 
0064 
9681 
9297 
89(4 

0407 
#023 
9638 
9254 
8870 

0366 
998  ( 
9596 
921  / 
8826 

0325 
9939 
9554 
9)68 
8782 

49-0284 
49-9898 
50-95)) 
Sl'9125 
52-8738 

)3'9/48 
)4')877 
)  4  4605 
(47334 
)5'0062 

929  ( 
2022 
4753 
7485 
02(6 

9434 
2/68 
4902 
7636 
0370 

9576 
23/3 
5050 
7787 
0524 

97)9 
2459 
5)98 
7938 
0678 

9862 
2604 
5347 
8089 
083) 

#005 
2750 
5495 
8240 
0985 

0(47 
2S95 
5643 
8391 
1  139 

0290 
304( 
579  ( 
8542 
(293 

0432 
3/86 
5940 
8693 
(447 

51 
52 
53 
54 
55 

8753 
8374 
7994 
76/5 
7236 

8709 
8329 
7948 
7568 
7/88 

8664 
8283 
7902 
752  / 
7/40 

8620 
8238 
7856 
7474 
7093 

8575 
8(93 
78(0 

7427 
7045 

8530 
8147 
7764 
7380 
6997 

8486 
8(02 
77(7 
7333 

6949 

844  / 
8056 
767  ( 
7286 
690) 

8396 
80)0 
7625 
7239 
6853 

53'835( 

54-7965 
557578 
567)92 
57-6805 

)5'2790 
(5-55(9 
15-8247 
(6-0976 
(6-3704 

2947 
5678 
8409 
1141 

3872 

3/04 
5838 
8572 
(306 

4040 

3260 
5997 
8734 
(47( 
4208 

34)7 
6/57 
8896 
)636 
4376 

3574 
63/6 
9059 
)80) 
4543 

3730 
6476 
922  ( 
(966 
471  ( 

3887 
6635 
9383 
2131 

4979 

4044 
6795 
9545 
2296 
5047 

4200 
6954 
9707 
246  / 
52/5 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

6856 
6477 
6097 
57/8 
5339 

6808 
6428 
6047 
5667 
5287 

6759 
6378 
5997 
56/6 
5235 

67/( 
6329 
5947 
5565 
5184 

6662 
6280 
5897 
55(4 
5(32 

66(4 
6230 
5847 
5463 
5080 

6565 
6(8( 
5797 
54/2 
5028 

65/6 
6I3( 
5746 
536( 
4976 

6467 
6082 
5696 
53)0 
4924 

58-64)8 
59-6032 
60-5645 
61  '5  259 
62-4872 

(6-6432 
(6'9(6( 
(7')889 
(7'46/8 
(77346 

6603 
9334 
2065 
4797 
7528 

6774 
9508 
2242 
4976 
77/0 

6944 
9681 
24/8 
5/55 
7892 

71  IJ 

9855 
2594 
5334 
8073 

7286 
#028 
277) 
55(3 
8255 

7456 
0202 
2947 
5692 

8437 

7627 
0375 
3/23 
5871 
8619 

7798 
0548 
3299 
6050 
880J 

7968 
0722 
3475 
6229 
8983 

61 

62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 
70 

4959 
4580 
4200 
382  / 

3442 

4907 
4527 
4/46 
3766 
3386 

4854 
4473 
4092 
371  ( 
3330 

4802 
4420 
4038 
3656 
3275 

4749 
4367 
3984 
360  ( 
32(9 

4697 
43(3 
3930 
3547 
3/63 

4644 
4260 
3876 
349) 
3/07 

459  ( 
4206 
382( 
3436 
305  / 

4538 
4(53 
3767 
3381 
2995 

63-4486 
64'4099 
65  '37  12 
66-3326 

67-2939 

(S'0074 
(8-2803 
18-553) 
)  8  -8260 
)9'0988 

0259 
2990 
572  / 
8453 
//84 

0444 
3(78 
59/2 
8646 
/380 

0628 
3365 
6(02 
8839 
/576 

0813 
3553 

6292 
9032 
1771 

0998 
3740 
6483 
9225 
(967 

1182 
3928 
6673 
94/8 
2/63 

(357 
4//5 
6863 
96/( 
2359 

(552 
4302 
7053 
9804 
2555 

(736 

4490 
7243 
9997 
2750 

71 
72 
73 
74 
75 

3062 
2683 
2303 
/924 
(545 

3006 
2626 
2245 
/865 
(485 

2949 
2568 
2(87 
(806 
(425 

2893 
25(( 
2(29 
(748 
(366 

2836 
2454 
207  ( 
(689 
(306 

2780 
2396 
20(3 
1630 
(246 

2723 
2339 
)955 
(57( 
//86 

2666 
228  ( 
(896 
1511 
1126 

26(0 
2224 
(838 
(452 
(066 

68-2553 
69-2)66 
70-1780 
71-1393 
72-1006 

/9'37/6 
/9'6445 
(9-9/73 
20'(902 
20-4630 

39/5 
6646 
9377 
2(09 
4840 

4//4 
6848 
9582 
23/6 
5050 

43/2 
7049 
9786 
2523 
5260 

451  1 
7251 
9990 
2730 
5469 

47/0 
7452 
#(94 
2937 
5679 

4908 
7653 
0399 
3(44 
5889 

5/07 
7855 
0603 
335  ( 
6099 

5305 
8056 
0807 
3558 
6309 

5504 
8258 
(OK 
3765 
65/8 

71 

72 
73 
74 
75 

76 

77 
78 
79 
80 

1/65 
0786 
0406 
#027 
9648 

(/05 
0725 
0344 
9964 
9584 

(044 
0663 
0282 
990  / 
9520 

0984 
0602 
0220 
9839 
9457 

0923 
054  ( 
0/58 
9776 
9393 

0863 
0479 
0096 
97(3 
9329 

0802 
04/8 
#034 
9650 
9265 

07  4  1 
0356 
9971 
9587 
9202 

068( 
0295 
9909 
9523 
9(38 

73-0620 
74-0233 
74-9847 
75-9460 
76-9073 

20-7358 
2COOS7 
2C28(5 
2C5544 
2C8272 

757  ( 
0302 
3033 
5765 
8496 

7784 
05/8 
3252 
5986 
8720 

7996 
0733 
3470 
6207 
8944 

8209 
0949 
3688 
6428 
9/67 

8422 
((64 
3906 
6649 
939  / 

8634 
(379 
4/25 
6870 
96/5 

8847 
(595 
4343 
709  ( 
9839 

9059 
(8(0 
456( 
73(2 
#062 

9272 
2025 
4779 
7533 
0286 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

9268 
8889 
8509 
8/30 
7750 

9204 
8824 
8443 
8063 
7683 

9/39 
8758 
8377 
7996 
76)5 

9075 
8693 
83  It 
7930 
7548 

90/0 
8628 
8245 
7863 
7480 

8946 
8563 
8(79 
7796 
7412 

8881 
8497 
8/)3 
7729 

7345 

88/7 
8432 
8047 
7662 
7277 

8752 
8366 
7980 
7594 
7209 

77-8687 
78'8300 
79-79/4 
80-7527 
81-7141 

22'  (000 
22-3729 
22-6457 
22-9/86 
23-(9)4 

1227 
3958 
6689 
942( 
2(52 

(454 
4/88 
6922 
9656 
2390 

(680 
44/7 
7/54 
989  / 
2627 

)907 
4647 
7386 
#)26 
2865 

2/34 
4876 
76/8 
036/ 
3/03 

2360 
5/05 
785  ( 
0596 
334  ( 

2587 
5335 
8083 
083) 
3579 

28(3 
5564 
83/5 
/066 
38/6 

3040 
5793 
8547 
(300 
4054 

8( 
82 
83 
84 
85 

86 

87 
88 
89 
90 

737  / 
6992 
6612 
6233 
5853 

7303 
6923 
6542 
6/62 

5782 

7234 
6853 
6472 

6091 
57/0 

7/66 
6784 
6402 
6021 
5639 

7098 
67/5 
6332 
5950 
5567 

7029 
6646 
6262 
5879 

5495 

6960 
6576 
6/92 
5808 

5424 

6892 
6507 
6/22 
5737 
5352 

6823 
6437 
605  ( 
5665 
5280 

82  -67  54 

83'6367 
84-5981 
85-5594 
86-5208 

23-4642 
23  737  ( 
24-0099 
24-2828 
24-5556 

4883 

7614 
0345 
3077 
5808 

5(24 
7858 
0592 
3326 

6060 

5364 
S(0( 
0838 
3575 
63/( 

5605 
8345 
1094 

3824 
6563 

5846 
8588 
(330 
4073 
68/5 

6086 
883  ( 
(576 
4322 

7067 

6327 
9075 
(823 
457( 
73/9 

6567 
93/8 
2069 
4820 
7570 

6808 
956  ( 
23(5 
5068 
7822 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 

5474 
5095 
47/5 
4336 
3956 

5402 
5022 
464  ( 
426( 
388  / 

5329 
4948 
4567 
4(86 
3805 

5257 
4875 
4494 
4/12 
3730 

5/85 
4802 
44(9 
4037 
3654 

5//2 
4729 
4345 
3962 
3579 

5039 
4655 
427) 
3887 
3503 

4967 
4582 
4(97 
38)2 
3427 

4894 
4508 
4(22 
3737 
335) 

87'4S2) 
SS'4434 
89-4048 
90  366) 
9  /  '3275 

24-8284 
25-JO/3 
25'374( 
25'6470 
25-9(98 

8539 
1270 
400  ( 
6733 
9464 

8794 
(528 
4262 
6996 
9730 

9048 
(785 
4522 
7259 
9995 

9303 
2042 
4782 
7522 
#26) 

9557 
2300 
5042 
7785 
0527 

98/2 
2557 
5302 
8048 
0793 

#067 
28/5 
5563 
83/0 
(058 

032( 
3072 
5823 
8573 
(324 

0576 
3329 
6083 
8836 
(590 
4343 
7097 
985  ( 
2604 
5358 

9( 
92 
93 

94 
95 

96 
97 
98 
99 
(00 

74 

3577 
3/98 
28/8 
2439 
2059 

350  ( 
3/2( 
2740 
2360 
1980 

3424 
3043 
2662 
228  / 
(90/ 

3348 
2966 
2585 
2203 
/82( 

3272 

2889 
2506 
2/24 
/74( 

3(95 

2812 
2428 
2045 
(662 

3//9 
2734 
2350 
(966 
(582 

3042 
2657 
2272 
)887 
(502 

2965 
2579 
2(93 
(808 
(422 

92-2888 
93-2502 
94  '2(  IS 
95-1728 
96-1342 

26  '(926 
26-4655 
267383 
27'0/(2 

27  '2840 

2(95 
4926 
7657 
0389 
3(20 

2464 
5(98 
7932 
0666 
3400 

2732 
5469 
8206 
0943 
3679 

3001 
5740 
8480 
)220 
3959 

3269 

60/2 
8754 
(497 
4239 

3538 

6283 
9028 
/774 
45/9 

3806 
6554 
9302 
2050 
4798 

4075 
6826 
9577 
2327 
5078 

96 
97 
98 
99 
(00 

10' 

9' 

5 

. 

0' 

5' 

4' 

3' 

2' 

P 

10' 

!)' 

w  |  r 

«'    5'  |  4' 

3'  |  2' 

P 

o 

SINE. 

COSINE.            74° 

80 


TRAVERSE  TABLES. 


16 
/ 

2 
3 
4 
5 

COSINE. 

SINE.            16° 

o' 

r 

2' 

3'    4'    5'   6'  |  7'    8'  |   9' 

</  |  i'  |  2'  y  \  4'  5'  |  e'  |  r 

8' 

9' 

1 
2 
3 
4 
5 

96/3 
9225 
8838 
8450 
8063 

96/2 
9224 
8835 
8447 
8059 

96// 
9222 
8833 
8444 
8055 

96/0 
9220 
883/ 
844  / 
805/ 

9609 
92/9 
8828 
8438 
8047 

9609 
92/7 
8826 
8434 
8043 

9608 
92/6 
8823 
843) 
8039 

9607 
92/4 
882/ 
8428 
8035 

9606 
92/2 
88/9 
8425 
803/ 

'9605 
I'921  1 
2'88I6 
3'842I 
4'8027 

•2756 
•5513 
'8269 
P/025 
/  "3782 

2759 
55/8 
8278 
/037 
3796 

2762 
5524 
8286 
(048 
38/0 

2765 
5530 
8294 
1059 
3824 

2768 
5535 
8303 
(070 
3838 

2770 
554  ( 
83(7 
(08( 
3852 

2773 
5546 
83/9 
7093 
3866 

2776 
5552 
8328 
7704 
3880 

2779 
5557 
8336 
7775 
3894 

2782 
5563 
8345 
7726 
3908 
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8577 

7769 
0534 
3299 
6064 
8828 

80/0 
0777 
3545 
63/2 
9080 

8250 
/02( 
3797 
656  / 

9332 

849  / 
/264 
4037 
6870 
9583 

8737 
7507 
4283 
7059 
9835 

897  / 
1750 
4529 
7308 
#086 

9272 
/993 
4775 
7556 
0338 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

4748 
436  / 
3973 
3586 
3/99 

4675 
4287 
3899 
351  / 
3/22 

4602 
42/3 
3824 
3435 
3046 

4529 
4/39 
3749 
3360 
3970 

4456 
4065 
3674 
3284 
2893 

4382 
3991 
3600 
3208 

2S/7 

4309 
39/7 
3525 
3/32 

2740 

4236 
3843 
3450 
3056 
2663 

4/62 
3768 
3374 
298  / 

2587 

87-4088 
88-3694 
89'3299 
90-2905 
91-2510 
92'2II5 
93-1721 
94-1326 
95-0931 
96-0537 

25-0830 
25-3586 
25-6343 
25-9099 
26-/S56 
26  '46  12 
267368 
27-0125 
27-2881 
27-5637 

(084 
3844 
6603 
9362 
2/27 

7339 
4701 
6863 
9625 
2387 

/593 
4358 
7/23 
9888 
2652 

IS4S 
46/5 
7383 
#(50 
29(8 

2/02 
4872 
7643 
04/3 
3/83 

2356 
5/30 
7903 
0676 
3449 

267  / 
5387 
8163 
0938 
3774 

2865 
5644 
8422 
/20/ 
3980 

37/9 
5907 
8682 
(464 
4245 

97 
92 
93 
94 
95 

96 
97 
98 
99 
100 

73 

287  / 
2424 
2036 
(649 
(262 

2734 
2346 
/958 
1570 
1182 

2657 
2268 
(879 
(490 
1  101 

2580 
2/90 
(800 
1411 

1021 

2503 
2//2 
/72( 
/33/ 

0940 

2425 
2034 
1643 
(25/ 
0860 

2348 
(956 
/564 
1171 
0779 

2270 
(877 
/484 
/09/ 
0698 

2/93 
/799 
(405 
1012 
06/8 

4880 
7639 
0399 
3/58 
59/7 

5/49 
79/1 
0673 
3435 
6/97 

54/7 
8/82 
0947 
3777 
6476 

5685 

8453 
(220 
3988 
6756 

5954 
8724 
(494 
4265 
7035 

6222 

8995 
(768 
4542 
73/5 

6490 
9266 
2042 
4818 
7594 

6759 
9537 
2376 
5095 
7874 

7027 
9808 
2590 
537  ( 
8/53 

96 
97 
98 
99 
700 

lid' 

59' 

58'   57'  56'   55'  |  54' 

53' 

52'  |  51' 

(id' 

59' 

58'   57'  ]  56'  |  55'   54'  |  53'   52' 

51' 

SINE. 

COSINE.            73° 

TRAVERSE  TABLES. 


16°           COSINE. 

SINE.            16° 

i 

2 
3 
& 
5 

6 

7 
8 
9 
10 

10'   11' 

12'   13' 

14'   15' 

16'   17' 

18' 

19' 

10'    11' 

12'   13'   14'   15' 

16'   17'   18' 

19' 

f 

2 
3 
4 
5 

9605 
9209 
88/4 

84/8 
8023 

9604 
9207 
88  // 
8415 
80/9 

9603 
9206 
8809 
84/2 
80/5 

9602 
9204 
8806 
8409 
SOU 

960) 
9203 
8804 
8405 
8007 

9600 
920  ( 
880/ 
8402 
8002 

9600 
9/99 
8799 
8399 
7998 

9599 
9(98 
8797 
8395 
7994 

9598 
9(96 
8794 
8392 
7990 

•9597 
C9(94 
2'8792 
3'8389 
4-7986 

•2784 
•5569 
'8353 
/'//37 
/  '3922 

2787 
5574 
836  ( 
((48 
3936 

2790 
5580 
8370 
((60 
3950 

2793 
5585 
8378 
1171 

3964 

2795 
559  ( 
8386 
O82 

3977 

2/98 
5597 
8395 
//93 
3991 

280) 
5602 
8403 
)204 
4005 

2804 
5608 
84(2 
(2/6 
40(9 

2807 
56(3 
8420 
(227 
4033 

2809 
56(9 
8428 
1238 
4047 

7627 
7232 
6836 
644  f 
6046 

7622 
7226 
6830 
6434 
6037 

76/8 
722/ 
6823 
6426 

6029 

76/3 
72(5 
68(7 
64(9 
602/ 

7608 
7209 
68/0 
6412 
60(3 

7603 
7203 
6804 
6404 
6005 

7598 
7/98 
6797 
6397 

5997 

7593 
7(92 
679  ( 
6390 
5989 

7588 
7/86 
6784 
6382 

5981 

57583 
6'7I8I 
7-6778 
8-6375 
9-5972 

(  '6706 
(  "9490 
2-2275 
2-5059 
27843 

6723 
9510 
2297 
$OM 

787( 

6739 
9529 
23(9 
5/09 
7899 

6756 
9549 
2342 
5/34 
7927 

6773 
9568 
2364 
5(59 
7955 

6790 
9588 
2386 
5)85 
7983 

6806 

9608 
2409 
52(0 

8011 

6823 
9627 
243  ( 
5235 
8039 

6840 
9647 
2453 
5260 
8067 

6857 
9666 
2476 
5285 
8095 

6 

7 
8 
9 
(0 

II 
12 
13 
14 
IS 

5650 
5255 
4859 
4464 
4068 

5641 
5245 
4849 
4452 

4056 

5632 
5235 
4838 
444  / 
4044 
3647" 
3250 
2853 
2456 
2059 

5623 
5226 
4828 
4430 
4032 
3634~ 
3236 
2838 
2440 
2043 

56(4 
52(6 
48/7 
44/8 
4020 
362/~ 
3222 
2824 
2425 
2026 

5605 
5206 
4806 
4407 
4007 
3608 
3208 
2809 
2409 
20/0 

5597 
5/96 
4796 
4396 
3995 
3595 
3(95 
2794 
2394 
(994 

558S 
5(86 
4785 
4384 
3983 

5579 
5(77 
4775 
4373 
397( 

(fl'5570 
11-5167 
12-4764 
13-4361 
(4'3959 

3  '0628 
3-34(2 
3'6)96 
3'898( 
4"(765 

0658 
3445 
6233 
9020 
(807 

0689 
3479 
6269 
9059 
/S49 

0720 
35/2 
6305 
9098 
(891 

0750 
3546 
6341 
9(37 
(932 

078) 
3579 
6378 
9/76 
(974 

08(2 
36/3 
64/4 
92(5 
20(6 

0843 
3647 
6450 
9254 
2058 

0873 
3680 
6487 
9293 
2(00 

0904 
37(4 
6523 
9332 
2(42 

// 
(2 
13 
14 
15 

16 
17 
IS 
19 

20 

3673 
3277 
2882 
2487 
2091 

3660 
3264 
2867 
247  / 
2075 

3582 
3/8( 
2780 
2379 
(977 

3569 
3/67 
2765 
2363 
(96( 

(5-3556 
/6'3/53 
/  7-2750 
/  8  '2347 
19-1945 

4-4549 
4-7334 
5-0(18 
5'2902 

5'5686 

4594 
738  ( 
0/68 
2955 

5742 

4639 

7428 
02/8 
3008 

5798 

4683 
7476 
0269 
306  / 

5854 

4728 
7523 
03(9 
3114 
59(0 

4773 
757) 
0369 
3)68 

5966 

48(7 
76/8 
04)9 
322  ( 
6022 

4862 
7666 
0470 
3274 
6078 

4907 
77(3 
0520 
3327 
6(33 

495  ( 
7761 
0570 
3380 
6/89 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

696 
300 
0905 
0509 

out 

(679 
(282 
0886 
0490 
0094 

(662 
/265 
0868 
0470 
0073 

(645 
(247 
0849 
045  ( 
0053 

/628 
/229 
0830 
043  / 
0033 

/6/0 
1211 
0811 
04/2 
#0/2 

(593 
(193 
0793 
0392 
9992 

(576 
(/75 
0774 
0373 
9972 

(559 
//57 
0755 
0353 
995  / 

20-1542 
21-1139 
22-0736 
23-0334 
23-9931 

5'847I 
6-1255 
6-4039 
6  '6824 
6'9608 

8529 
(3(7 
4(04 
689  ( 
9678 

8588 
/378 
4168 
6958 
9748 

8647 
1439 
4232 
7025 
98(8 

8705 
(50( 
4296 
7092 
9887 

8764 
(562 
436) 
7)59 
9957 

8823 
(624 
4425 
7226 
#027 

SSSI 
(685 
4489 
7293 
0097 

8940 
(747 
4553 
7360 
0(67 

8999 
1808 
46(8 
7427 
0236 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

9719 
9323 
8928 
8532 
8/37 

9697 
930/ 
8905 
8509 
8112 

9676 
9279 
8882 
8485 
8088 

9655 
9257 
8860 
8462 

8064 

9634 
9235 
8837 
8438 
8039 

96/3 
92/3 
88(4 
84(4 
80(5 

9592 
9(9( 
879  ( 
839  ( 

799  ( 

957/ 
9/69 
8768 
8367 
7966 

9549 
9(47 

8745 
8344 
7942 

24-9528 
25  '9  (25 
26'8723 
27-8320 
28-7917 

7  '2392 
7-5(77 
7'796( 
8  '0745 
S'3530 

2465 
5252 
8039 
0826 
36(4 

2538 
5328 
8/18 
0907 
3697 

26(0 
5403 
8(96 
0988 
378( 

2683 

5478 
8274 
(069 
3865 

2756 

5554 
8352 
)I50 
3949 

2828 
5629 
8430 
(23( 
4032 

2901 
5705 
8509 
(3(2 
4//6 

2973 
5780 
8587 
(393 
4200 

3046 
5855 
8665 
(474 

4284 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

7741 
7346 
6950 
6555 
6/60 

7716 
7320 
6924 
6527 
6(3/ 

769  / 
7294 
6897 
6500 
6(03 

7666 
7268 
6870 
6472 
6074 

764/ 
7242 
6843 
6445 
6046 

76(5 
72(6 
68(6 
64(7 
60(7 

7590 
7(90 
6790 
6389 
5989 

7565 
7/64 
6763 
6362 
5960 

7540 
7(38 
6736 
6334 
5932 

29'75I4 
SO'7112 
31-6709 
32-6306 
33-5903 

8'63(4 
8  '9098 
9-J883 
9-4667 
9'745) 

640  / 
9(88 
(975 
4762 
7549 

6487 
9277 
2067 
4857 
7647 

6574 
9367 
2(59 
4952 
7745 

6660 
9456 
225  ( 
5047 
7842 

6747 
9545 
2344 
5)42 
7940 

6834 
9635 
2436 
5237 
8038 

6920 
9724 
2528 
5332 
8/36 

7007 
9813 
2620 
5427 
8233 

7093 
9903 
27(2 
5522 
8331 

31 
32 
33 
34 

35 

36 
37 
38 
39 
40 

5764 
5369 
4973 
4578 
4/82 

5735 
5339 
4942 
4546 
4/50 

5706 
5309 
49/2 
45/5 
4/17 

5677 
5279 
488( 
4483 
4085 

5647 
5249 
4850 
4451 

4052 

56(8 
52/8 
48/9 
44/9 

4020 

5589 
5(88 
4788 
4388 
3987 

5559 
5/58 
4757 
4356 
3955 

5530 
5128 
4726 
4324 
3922 

34-5500 
35-5098 
36-4695 
37-4292 
38-3889 

(0'0236 

)0'3020 
(0'5804 
)0'8589 
/C/373 

0336 
3/23 
59/0 
8698 

(485 

0437 
3227 
60/7 
8807 
(596 

0537 
3330 
6123 
89(5 
(708 

0638 
3433 
6229 
9024 
(820 

0738 
3537 
6335 
9/33 
)932 

0839 
3640 
6441 
9242 
2043 

0940 
3743 
6547 
935  / 
2/55 

(040 
3847 
6653 
9460 
2267 

(141 
3950 
6759 
9569 
2378 

36 

37 
38 
39 
40 

4/ 
42 
43 
44 
45 

3787 
339  / 
2996 
260  / 
2205 

3754 
3357 
296  / 
2565 
2/69 

3720 
3323 
2926 
2529 
2/32 

3687 
3289 
289  / 
2494 
2096 

3654 
3255 
2856 
2458 
2059 

3620 
322  / 
282/ 
2422 
2022 

3587 
3(87 
2786 
2386 
(986 

3554 
3(52 
275  ( 
2350 
(949 

3520 
3(18 
27(6 
23(4 
1912 

39  '3487 
40'3084 
4C268( 
42'2278 
43  '(876 

/C4/57 
/  /  '6942 
/  /  '9726 
(2-25(0 
12-5295 

4272 
7059 
9846 
2633 
5420 

4386 
7(76 
9966 
2756 
5546 

4501 
7294 
#086 
2879 
5672 

46/5 
74/( 
0206 
3002 
5797 

4730 
7528 
0326 
3(25 
5923 

4844 
7645 
0447 
3248 
6049 

4959 
7763 
0567 
337) 
6/74 

5073 
7880 
0687 
3493 
6300 

5(88 
7997 
0807 
36)6 
6426 

41 
42 
43 
44 
45 

46 

47 
48 
49 

50 

8(0 

/4I4 
(0/9 
0623 

)228 

(772 
/376 
0980 
0584 
0/87 

(735 
(338 
094  / 
0544 
0/47 

/698 
1300 
0902 
0504 
0/06 

(660 
(262 
0863 
0464 
0066 

/623 
(223 
0824 

0424 
#025 

(585 
(185 
0785 
0385 

9984 

1548 
(147 
0746 
0345 
9943 

(5(0 
1(08 
0707 
0305 
9903 

44'  (473 
45-/070 
46-0667 

47'0265 
47-9862 

(2-8079 
(3'0863 
(3'3648 
(3-6432 
13-92/6 

8207 
0995 
3782 
6569 
9356 

8336 
((26 
3916 
6706 
9496 

8464 
(257 
4050 
6842 
9635 

8593 
(388 
4(84 
6979 
9775 

872  ( 
1520 
43(8 
7(/6 
99/5 

8850 
I65/ 
4452 
7253 
#054 

8978 
)782 
4586 
7390 
0/94 

9/07 
(9/3 
4720 
7527 
0333 

9235 
2045 
4854 
7663 
0473 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

9832 
9437 
9042 
8646 
825  / 

9791 
9395 
8999 
8602 
8206 

9750 
9353 
8956 
8559 
8/62 

9708 
93(/ 
89/3 
85/5 
8117 

9667 
9268 
8870 
847  / 
8072 

9625 
9226 
8826 
8427 
8027 

9584 
9(84 
8783 
8383 
7983 

9542 
9I4( 
8740 
8339 
7938 

950  ( 
9099 
8697 
8295 
7893 

48-9459 
49-9056 
50-8654 
51-8251 
52-7848 

(4'200( 
(4-4785 
/4V569 
(S'0353 

15-3/38 

2/43 
4930 
77(7 
0504 

329  / 

2285 
5075 
7865 
0655 

3445 

2428 
522  ( 
80/3 
0806 
3599 

2570 
5366 
8(61 
0957 
3752 

2713 
55(1 
8309 
((08 
3906 

2855 
5656 
8457 
/258 
4060 

2998 
5802 
8605 
(409 
42)3 

3/40 
5947 
8753 
(560 
4367 

3282 
6092 
890  ( 
1711 

4520 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

7855 
7460 
7064 
6669 
6273 

78/0 
74/4 
70/7 
662/ 
6225 

7764 
7367 
6970 
6573 
6/76 

7719 
7321 
6923 
6525 
6(28 

7673 
7275 
6876 
6477 
6079 

7628 
7228 
6829 
6429 
6030 

7582 
7(82 
6782 
638  ( 
5981 

7537 
7/36 
6734 
6333 
5932 

749  ( 

7089 
6687 
6285 
5883 

53-7445 

54'7042 
55-6640 
56-6237 
57-5834 

(5-5922 
(5-8706 
(6'(49( 
(6'4275 
(6-7059 

6079 
8866 
(653 
4440 
7227 

6235 
9025 
(8(5 
4605 
7395 

6391 

9)84 
(977 
4770 
7562 

6548 
9343 
2139 
4934 
7730 

6704 
9503 
230( 
5099 
7897 

686  ( 

9662 
2*63 
5264 
8065 

7017 
982) 
2625 
5429 
8233 

7/73 
9980 
2787 
5593 

8400 

7330 
#(39 
2949 
5758 
8568 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

5878 
5483 
5087 
4692 
4296 

5829 
5432 
5036 
4640 
4244 

5779 
5382 
4985 
4588 
4(9f 

5730 
5332 
4934 
4536 

4(38 

5680 
5281 
4883 
4484 
4085 

5630 
523  / 
483  / 
4432 
4032 

558  / 
5/80 
4780 
4380 
3979 

553  ( 
5(30 
4729 
4328 
3926 

548  ( 
5079 
4677 
4275 
3873 

58  '543  ( 
59-5029 
60-4626 
61  '4223 
62-3820 

16-9844 
I7'2628 
17-5412 
17-8197 
18-0981 

#0(4 
280  ( 
5588 
8376 
1(63 

0(85 
2974 
5764 
8554 
(344 

0355 
3(48 
5940 
8733 
(526 

0525 
332  ( 
6/16 
89(2 
(707 

0696 
3494 
6292 
909  ( 
(889 

0866 
3667 
6468 
9269 

2070 

(036 
3840 
6644 
9448 
2252 

(207 
40(3 
6820 
9627 
2433 

(377 
4(86 
6996 
9805 
26(5 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

390  / 
3505 
3//0 
27/5 
23/9 

3847 
345  1 
3055 
2659 
2262 

3794 
3397 
3000 
2603 

2206 

3740 
3342 
2945 
2547 
2(49 

3687 
3288 
2889 
249  / 
2092 

3633 
3233 
2834 
2434 
2035 

3579 
3/79 
2779 
2378 
(978 

3525 
3/24 
2723 
2322 
/92( 

347  / 
3070 
2668 
2266 
(864 

63-34/8 
64-30(5 
65-2612 
66-2209 
67-1807 

18-3765 
18-6550 
IS'9334 
19-2118 

19-4903 

3950 
6737 
9524 
23/( 
5098 

4(34 
6924 
9714 
2504 
5294 

43(8 
7111 

9904 
2697 
5489 

4503 
7298 
#094 
2889 
5685 

4687 
7485 
0284 
3082 
5880 

487( 
7673 
0474 
3275 
6076 

5056 
7860 
0664 
3467 
627) 

5240 

8047 
0853 
3660 
6467 

5424 
8234 
(043 
3853 
6662 

66 

67 
68 
69 

70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

/924 
(528 
J/33 
0737 
0342 

1866 
(470 
(074 
0677 
028  1 

(809 
(4/( 
10/4 
06/7 
0220 

/75( 
(353 
0955 
0557 
0/59 

(693 
(294 
0896 
0497 
0098 

(635 
/236 
OS36 
0437 
#037 

(578 
1177 
0777 
0377 
9976 

1520 
1119 
0717 
03/6 
99/5 

(462 
(060 
0658 
0256 
9854 

68-1404 
69-1001 
70-0598 
71-0195 
71  '9793 

(97687 
20'047( 
20'3256 
20-6040 
20'8824 

7885 
0672 
3460 
6247 
9034 

8084 
0874 
3664 
6453 
9243 

8282 
(075 
3867 
6660 
9453 

8480 
(276 
407( 
6867 
9662 
2458 
5253 
8049 
0844 
3640 

8679 
(477 
4275 
7073 
9872 

8877 
(678 
4479 
7280 
#08( 

9075 
)879 
4683 
7487 
029) 

9273 
2080 
4887 
7693 
0500 

9472 
228  / 
509  / 
7900 
0709 

71 
72 
73 

74 
75 
76 
77 
78 
79 
SO 

9946 
9551 
9/56 
8760 
8365 

9885 

9489 
9092 
8696 

8300 

9823 
9426 
9029 
8632 
8235 

9762 
9364 
8966 
8568 
8170 

9700 
930( 
8902 
8504 
8105 

9638 
9238 
8839 
8439 
8040 

9576 
9176 
8775 
8375 
7975 

95(4 
91(3 
87(2 
83(( 
79)0 

9452 
9050 
8648 
8246 
7844 

72-9390 
73-8987 
74-8584 
75-8/82 
76-7779 

21-1609 

2T4393 
2(7177 
2  (  '9962 
22-2746 

(82( 

4608 
7395 
#(82 
2969 

2033 
4823 
76/3 
0403 
3193 

2246 

5038 
783  ( 
0624 
34(6 

2670 
5468 
8267 
(065 
3863 

2882 
5683 
8484 
1286 

4087 

3095 
5898 
8702 
1506 
43)0 

3307 
6((3 
8920 
1727 
4533 

35/9 
6328 

9/38 
(947 
4757 

81 
82 
83 

84 
85 

7969 
7574 
7/78 
6783 
6387 

7904 
7507 
7111 
6715 
6319 

7838 
744  ( 
7044 
6647 
6250 

7772 
7374 
6976 
6579 
6/8/ 

7706 
7308 
6909 
65(0 
6(/2 

7640 
724  / 
684  f 
6442 
6042 

7574 
7/74 
6774 
6373 
5973 

7508 
7(07 
6706 
6305 
5904 

7442 
7040 
6638 
6236 
5835 

77-7376 
78-6973 
79-6571 
80-6/68 
8  /  '5765 

22-5530 
22  '83  15 
23  '(099 
23-3883 
23-6668 

5757 
8544 
(33  ( 
41(8 
6905 

5983 
8773 
(563 
4353 
7(42 

6209 
9002 
(794 
4587 
7380 

6435 
923  ( 
2026 
4822 
76)7 

6661 
9460 
2258 
5056 
7855 

6888 
9689 
2490 
529  ( 
8092 

7))4 
99)8 
2722 
5526 
8329 

7340 
#(47 
2953 
5760 
8567 

7566 
0376 
3(85 
5995 
8804 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

5992 
5597 
520  / 
4806 
44/0 

5922 

5526 
5(30 
4734 
4337 

5853 

5456 
5058 

466( 
4?64 

5783 
5385 
4987 
4589 
4I9/ 

57/3 
53/4 
49/5 
45/7 
4/(8 

5643 

5243 
4844 
4444 
4045 

5573 
5/73 
4772 
4372 
3972 

5503 
5(02 
4700 
4299 
3898 

5433 
503  ( 
4629 
4227 
3825 

82-5362 
83-4960 
84-4557 
85-4(54 
86-3751 

23-9452 
24-2236 
24  -502  ( 
24-7805 
25-0589 

9692 
2479 
5266 
8054 
084  ( 

9932 
2722 
55(2 
8302 
/092 

#(73 
2965 
5758 
855  ( 
(343 

04)3 
3208 
6004 
8799 
1595 

0653 
345  ( 
6250 
9048 
(846 

0893 
3694 
6495 
9296 
2097 

1133 

3937 
6741 
9545 

2349 

(373 
4180 
6987 
9793 
2600 

(6(3 

4423 
7232 
#042 
285( 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

73 

40/5 
36/9 
3224 
2828 
2433 

394  / 
3545 
3149 
2752 
2356 

3867 
3470 
3073 
2676 
2279 

3793 
3396 
2998 
2600 
2202 

3719 
332  ( 
2922 
252? 
2(25 

3645 
3246 
2846 
2447 
2047 

357/ 
3/7/ 
2771 
2370 
1970 

3497 
3096 
2695 
2294 
(893 

3423 
3021 
26(9 
22(7 
(8/5 

87-3348 
88-2946 
89-2543 
90-2/40 
91-1737 

25-3373 
25  '6  (58 
25'8942 
26  '(726 
26  -4SII 

3628 
64(5 
9202 
(989 
4776 

3882 
6672 
9462 
2252 
5042 

4(36 
6929 
972( 
25(4 
5307 

4390 
7/86 
998  / 
2777 
5572 

4644 
7443 
#24  f 
3039 
5838 

4899 
7700 
050( 
3302 
6(03 

5153 
7957 
0760 
3564 
6368 

5407 
82(3 
(020 
3827 
6633 

566/ 
8470 
(280 
4089 
6899 

91 
92 
93 
94 
95 

2038 
/642 
1247 
085  / 

0456 

/960 
(564 
(167 
0771 

0375 

(882 
(485 
/088 
069  / 
0394 

(804 
(406 
(008 
06(0 

02(3 

(726 
1327 
0929 
0530 
0/3/ 

(648 
(248 
0849 
0449 
#050 

(570 
1169 
0769 
0369 

9968 

(49) 
1090 
0689 
0288 

9887 

(413 

1011 
0609 
0207 
9805 

92-1335 
93-0932 
94-0529 
95-0126 
95-9724 

267295 
27-0079 
27  '2864 
27'5648 
27-8432 

7563 
0350 
3(38 
5925 
87(2 

783  ( 
062( 
34(( 
620  f 
899  ( 

8/00 
0892 
3685 
6478 
9270 

8368 
//63 
3959 
6754 
9550 

8635 
(434 
4232 
703) 
9829 

8904 
(705 
4506 
7307 
#(08 

9(72 
(976 
4780 
7584 
0388 

9440 
2247 
5053 
7860 
0667 

9708 
25(8 
5327 
8(36 
0946 

96 
97 
98 
99 
(00 

60' 

49' 

4-j' 

47' 

4(i' 

45' 

44' 

43' 

42' 

41' 

50' 

49' 

48' 

47' 

46' 

45' 

44' 

43' 

42' 

41' 

0 

SINE. 

COSINE.           73° 

TRAVERSE  TABLES. 


1G£ 

/ 

2 
3 

4 

5 

COSINE. 

SINE. 

16° 

20' 

•21' 

22' 

23'  |  24' 

25' 

at>' 

27'  |  28'  [  29' 

20' 

21' 

22' 

23' 

24'  |  25' 

26'  |  27' 

28  |  29 

/ 

2 
3 

A 
5 

9596 
9/93 
8789 
8386 
7982 

9596 
9/9/ 
8787 
8382 
7978 

9595 
9/90 
8784 
8379 
7974 

9594 
9/88 
8782 
8376 
7970 

9593 
9/86 
8779 
8373 
7966 

9592 
9/85 
8777 
8369 
7962 

959  / 
9/83 
8774 
8366 
7957 

9591 
9/8/ 

8772 
8363 
7953 

9590 
9/80 
8770 
8359 
7949 

•9589 
1-9178 
2-8767 
3'8356 
47945 

•28/2 
•5625 
•8437 
C/249 
C406/ 

28/5 
5630 
8445 
(260 
4075 

28/8 
5636 
8453 
/27/ 
4089 

282  / 
564  / 
8462 
(282 
4(03 

2823 
5647 
8470 
(294 
4//7 

2826 
5652 
8479 
/305 
4/3/ 

2829 
5658 
8487 
(3)6 
4)45 

2832 
5664 
8495 
(327 
4(59 

2835 
5669 
8504 
(338 
4(73 

2837 
5675 
8512 
(349 
4(87 

6 
7 

8 
9 
10 

7579 
7(75 
677/ 
6368 
5964 

7574 
7/69 
6765 
6360 
5956 

7569 
7/63 
6758 
6353 
5948 

7564 
7)58 
6752 
6346 
5940 

7559 
7/52 
6745 
6338 
593  / 

7554 
7/46 
6739 
633  / 
5923 

7549 
7/40 
6732 
6323 
59/5 

7544 
7/35 
6725 
63/6 
5907 

7539 
7/29 
67(9 
6309 
5898 

5  '7534 
67)23 
7'67I2 
8'  '630  1 
9'5890 

(  '6874 
/  '9686 
2'2498 
2'53(0 
2-8/23 

6890 
9705 
2520 
5335 
8/50 

6907 
9725 
2543 
5360 
8/78 

6924 
9744 
2565 
5386 
8206 

6940 
9764 
2587 
54/( 
8234 

6957 
9783 
26/0 
5436 
8262 

6974 
9803 
2632 
546) 
8290 

699) 
9822 
2654 
5486 
83/8 

7007 
9842 
2677 
5511 
8346 

7024 
9862 
2699 
5536 
8374 

6 
7 
8 
9 
(0 

II 
12 
13 
14 
15 
16 
17 
IS 
19 
20 

556  / 
5/57 
4753 
4350 
3946 

5552 
5/47 
4743 
4338 
3934 

5543 
5/37 
4732 
4327 
3922 

5534 
5/28 
472  / 
43/5 
3909 

5525 
5//8 
47// 
4304 
3897 

55/5 
5/08 
4700 
4292 
3885 

5506 
5098 
4689 
4281 
3872 

5497 
5088 
4679 
4269 
3860 

5488 
5078 
4668 
4258 
3848 

(0-5479 
/  /  '5068 
(2'4657 
(3'4246 
14-3835 

3-0935 
3-3747 
3  '6559 
3-9372 
4'2/84 

0965 
378  / 
6596 
94// 
2226 

0996 
38/4 
6632 
9450 
2267 

/027 
3847 
6668 
9489 
2309 

(058 
388) 
6704 
9528 
235  / 

/088 
39/4 
674  / 
9567 
2393 

II  19 
3948 
6777 
9606 
2435 

//50 
398) 
68/3 
9645 
2477 

1180 
40(5 
6849 
9684 
2519 

1211 
4048 
6886 
9723 
2560 

() 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

3543 
3/39 
2736 
2332 
/928 

3530 
3/25 
272  / 
23/6 
(9/2 

35/6 
3111 

2706 
2301 
1896 

3503 
3097 
269  / 
2285 
1879 

3490 
3083 
2677 
2270 
/863 

3477 
3069 
2662 
2254 
/846 

3464 
3055 
2647 
2238 
/830 

345  / 
304/ 
2632 
2223 
/S/3 

3438 
3027 
26/7 
2207 
1797 

I5'3424 
I6'30I3 
17-2602 
18-2191 
19-1780 

4  '4996 
4-7808 
5'062I 
53433 
5-6245 

504/ 
7856 
067/ 
3486 
6301 

5085 
7903 
072  / 
3539 
6357 

5(30 
795  / 
077( 
3592 
64(2 

5/75 
7998 
082  / 
3645 
6468 

5219 
8045 
0872 
3698 
6524 

5264 
8093 
0922 
375; 
6580 

5309 
8/40 
0972 
3804 
6636 

5353 
8(88 
(022 
3857 
6692 

5398 
8235 
(073 
39(0 
6747 

21 
22 
23 
24 
25 

(525 

;/2i 

07/8 
03/4 
99/0 

/508 
//03 
0699 
0294 
9890 

1490 
1085 
0680 
0275 
9870 

1473 
1067 
0661 
0255 
9849 

(456 
/049 
0642 
0235 
9829 

(439 
/03/ 
0623 
02/6 
9808 

/42/ 
/OI3 
0604 
0/96 
9787 

/404 
0995 
0585 
0/76 
9767 

(387 
0977 
0567 
0/56 
9746 

20-1369 
21-0959 
22-0548 
23-0/37 
23-9726 

5'9057 
6'/870 
6'4682 
6-7494 
7-0306 

9/16 
/93( 
4746 
7561 
0376 

9/74 
(992 
48/0 
7628 
0446 

9233 
2054 
4874 
7695 
05/6 

9292 
2(15 
4939 
7762 
0585 

9350 
2/77 
5003 
7829 
0655 

9409 
2238 
5067 
7896 
0725 

9467 
2299 
5131 
7963 
0795 

9526 
236) 
5)95 
8030 
0864 

9585 
2422 
5259 
8097 
0934 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

9507 
9/03 
8700 
8296 
7893 

9486 
908/ 
8677 
8272 
7868 

9464 
9059 
8654 
8249 
7843 

9443 
9037 
863  / 
8225 
78/9 

9422 
90/5 
8608 
820/ 
7794 

9400 
8993 
8585 
8/77 
7770 

9379 
8970 
8562 
8/53 
7745 

9357 
8948 
8539 
8/29 
7720 

9336 
8926 
85/6 
8/06 
7695 

24-93/5 
25-8904 
26'8493 
27-8082 
28'767( 

7'3//9 
7  '593/ 
7'8743 
S-/555 
8-4368 

3/9/ 
6006 
882/ 
(636 

445  / 

3264 
608/ 
8899 
(7/7 
4535 

3336 
6(57 
8977 
(798 
46(9 

3409 
6232 
9056 
(879 
4702 

348  ( 
6308 
9(34 
(960 
4786 

3554 
6383 
92)2 
204) 
4870 

3626 
6458 
9290 
2/22 
4954 

3699 
6534 
9368 
2203 
5037 

377) 
6609 
9446 
2284 
512) 

31 

32 
33 
34 
35 

7489 
7085 
6682 
6278 
5875 

7464 
7059 
6655 
6250 
5846 

7438 
7033 
6628 
6223 
58/7 

74/3 
7007 
660/ 
6/95 
5789 

7387 
6980 
6574 
6/67 
5760 

7362 
6954 
6546 
6/39 
573  / 

7336 
6928 
65/9 
6/11 
5702 

731  / 
6902 
6492 
6083 
5674 

7285 
6875 
6465 
6055 
5645 

29-7260 
30-6849 
31  '6438 
32-6027 
33-56/6 

87/80 
8  '9992 
9'2804 
9'56/7 
9  '8429 

7266 
#08/ 
2896 
57// 
8526 

7353 
0/71 
2988 
5806 
8624 

7439 
0260 
308( 
590  / 
8722 

7526 
0349 
3173 
5996 
8820 

76/2 
0439 
3265 
609  ( 
89/7 

7699 
0528 
3357 
6)86 
90)5 

7785 
06/7 
3449 
6281 
9112 

7872 
0706 
3541 
6376 
92(0 

7958 
0796 
3633 
6470 
9308 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

547) 
5067 
4664 
4260 

3857 

5442 
5037 
4633 
4228 
3824 

54/2 
5007 
4602 
4/96 
3791 

5383 
4977 
457  / 
4/64 
3758 

5353 

4946 
4539 
4/32 
3726 

5323 
49/6 
4508 
4/00 
3693 

5294 
4885 
4477 
4068 
3660 

5264 
4855 
4446 
4036 
3627 

5235 
4824 
44/4 
4004 
3594 

34-5205 
35-4794 
36-4383 
373972 
38'356/ 

(0-(24( 
10-4053 
/Q'6866 
/  fl'9678 
//•2490 

(342 
4(57 
6972 
9787 
2602 

(442 
4260 
7078 
9895 
27/3 

1542 
4363 
7(84 
#004 
2825 

(643 
4466 
7290 
0(13 
2937 

/743 
4570 
7396 
0222 
3048 

(844 
4673 
7502 
0331 
3/60 

(944 
4776 
7608 
0440 
327/ 

2045 
4879 
7714 
0548 
3383 

2)45 
4982 
7820 
0657 
3495 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 

3453 
3050 
2646 
2242 
/839 

3420 
30/5 
26// 
2206 
(802 

3386 
29S/ 
2576 
2/70 
(765 

3352 
2946 
2540 
2/34 
(728 

33/9 
29/2 
2505 
2098 
/69/ 

3285 
2877 
2470 
2062 
/654 

325/ 
2843 
2434 
2026 
(6/7 

32/8 
2808 
2399 
/990 
/580 

3/84 
2774 
2363 
/953 
(543 

39-3/50 
40-2739 
41  "2328 
42'/9/7 
43'  (506 

/C5302 
))'8))5 
/  2  '0927 
(2-3739 
12-6551 

54/7 
8232 
(047 
38*2 
6677 

553  / 
8349 
//67 
3985 
6802 

5646 
8466 
1287 
4/07 
6928 

5760 
8583 
(407 
4230 
7054 

5874 
870/ 
1527 
4353 
7/79 

5989 
80/8 
/647 
4476 
7305 

6/03 
8935 
1767 
4599 
7430 

62(8 
9052 
(887 
472) 
7556 

6332 
9)69 
2007 
4844 
768) 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 

47 
48 
49 
50 

/435 
/032 
0628 
0224 
982) 

(398 
0993 
0589 
0/84 

9780 

(360 
0955 
0549 
0/44 
9739 

/322 
09/6 
05/0 
0/04 

9698 

(284 
0878 
047  / 
0064 
9657 

/247 
0839 
043  / 
#024 
96/6 

/209 
0800 
0392 
9983 
9575 

1171 

0762 
0352 
9943 
9534 

//33 

0723 
03/3 
9903 
9492 

44-/095 
45-0684 
46-0273 
46-9862 
47  '945  / 

12-9364 
13-2176 

13-4988 
13-7800 
I4'06\3 

9492 
2307 
5/22 
7937 
0752 

9620 
2438 
5256 
8074 
0892 

9749 
2569 
5390 
82(( 
(03/ 

9877 
270  ( 
5524 
8347 
1171 

#005 
2832 
5658 
8484 
/3/0 

0)34 
2963 
5792 
862? 
/450 

0262 
3094 
5926 
8757 
/589 

0390 
3225 
6060 
8894 
)729 

05)9 
3356 
6)93 
9031 
(868 

51 
52 
53 
54 
55 

94/7 
9OI4 
8610 
8207 
7803 

9376 
897/ 
8567 
8/62 
7758 

9334 
8929 
8523 
8//S 
77/3 

9292 
8886 
8480 
8074 
7668 

9250 
8843 
8436 
8030 
7623 

9208 
880/ 
8393 
7985 
7577 

9/66 
8758 
8349 
794  / 
7532 

9/24 
87/5 
8306 
7896 
7487 

9082 
8672 
8262 
7852 
7442 

48-9040 
49-8629 
50-82/8 
51-7807 
52-7396 

14-3425 
14-6237 
14-9049 
15-1862 
15-4674 

3567 
6382 
9/97 
20/2 
4827 

3709 
6527 
9345 
2163 
498  / 

3852 
6672 
9493 
23/4 
5/34 

3994 
68/8 
9641 
2464 
5288 

4)36 
6963 
9789 
26)5 
544) 

4279 
7/08 
9937 
2766 
5595 

442) 
7253 
#085 
29)6 
5748 

4563 
7398 
0232 
3067 
5902 

4706 
7543 
0380 
32)8 
6055 

51 
52 
53 

54 
55 

56 

57 
58 
59 
60 

7399 
6996 
6592 
6/89 

5785 

7354 
6949 
6545 
6/40 
5736 

7308 
6903 
6497 
6092 
5687 

7262 
685,6 
6450 
6044 
5638 

72/6 
6809 
6402 
5995 
5588 

7/70 
6762 
6354 
5947 
5539 

7/24 
67/5 
6307 
5898 
5490 

7078 
6668 
6259 
5850 
5440 

703  / 
662  / 
62// 
580) 
539  / 

53-6985 
54-6574 
55-6/63 
56-5752 
57'534I 

15-7486 
I6'0298 
16-3111 
16-5923 
16  '8735 

7642 
0457 
3272 
6087 
8903 

7799 
06/6 
3434 
6252 
9070 

7955 
0776 
3596 
64/7 
9237 

811  1 

0935 
3758 
658) 
9405 

8267 
(094 
3920 
6746 
9572 

8424 
/253 
4082 
69// 

9740 

8580 
(4)2 
4244 
7075 
9907 

8736 
1571 

4405 
7240 
#075 

8892 
/730 
4567 
7404 
0242 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

53S/ 
4978 
4574 
4/7/ 
3767 

5332 
4927 
4523 
4//S 
37/4 

5282 
4876 
447  / 
4066 
366  / 

5232 
4826 
4420 
40/4 
3607 

5182 
4775 
4368 
396  / 
3554 

5/3/ 
4724 
43/6 
3908 
350  / 

508  / 
4673 
4264 
3856 
3447 

503  / 
4622 
42/2 
3803 
3394 

498  / 
457  / 
4/60 
3750 
3340 

58-4930 
59-45/9 
60'4/OS 
6C3697 
62-3286 

I7-/547 
/  7  '4360 
/77/72 
/  7  '9984 
/  8  '2796 

(7/8 
4533 
7348 
#/63 
2978 

/888 
4706 
7523 
034  / 
3/59 

2058 
4879 
7699 
0520 
334  / 

2228 
5052 
7875 
0699 
3522 

2399 
5225 
805) 
0877 
3703 

2569 
5398 
8227 
)056 
3885 

2739 
557) 
8402 
)234 
4066 

2909 
5744 
8578 
(4)3 
4247 

3079 
59)7 
8754 
(59) 

4429 

61 
62 
63 
64 
65 
^66 
67 
68 
69 
70 

66 
67 
68 
69 
70 

3364 
2960 
2556 
2/53 
/749 

33/0 
2905 
250  / 
2096 
(692 

3256 
2850 
2445 
2040 
1635 

320  / 
2795 
2389 
/983 
/577 

3/47 
2740 
2334 
(927 
/520 

3093 
2685 
2278 
/870 
/462 

3039 
2630 
2222 
/8/3 

/405 

2984 
2575 
2/66 
/756 
/347 

2930 
2520 
2//0 
(700 
/2S9 

63-2876 
64-2465 
65-2054 
66'  (643 
67-1232 

/  8  '5609 
/8'842/ 
/9'/233 
/  9  '4045 
(9-6858 

5793 
8608 
/423 
4238 
7053 

5977 
8795 
/6/3 
4430 
7248 

6161 

8982 
1802 
4623 
7444 

6345 
9/69 
(992 
48/6 
7639 

6530 
9356 
2/82 
5008 
7834 

67)4 
9543 
2372 
520) 
8030 

6898 
9730 
256) 
5393 

8225 

7082 
99(7 
275) 
5586 
8420 

7266 
#(03 
2941 
5778 
8615 

71 
72 
73 
74 
75 

(346 
0942 
0539 
0/35 
973  / 

(288 
0883 
0479 
0074 
9670 

(229 
0824 
04/9 
#0/4 
9609 

1171 
0765 
0359 
9953 
9547 

1113 
0706 
0299 
9892 
9486 

(055 
0647 
0239 
9832 
9424 

0996 
0588 
0/79 
977  / 
9362 

0938 
0528 
0//9 
97/0 
9300 

0879 
0469 
#059 
9649 
9239 

68-0821 
69-04/0 
69-9999 
70-9588 
7T9I77 

/9'9670 
20-2482 
20-5294 
20-8/07 
2/-09/9 

9868 
2683 
5498 
83/3 
//28 

#066 
2884 
5702 
8520 
/337 

0264 
3085 
5906 
8726 
(547 

0462 
3286 
6/09 
8933 
/756 

066/ 
3487 
63)3 
9/39 
(965 

0859 
3688 
65/7 
9346 
2/75 

)057 
3889 
6720 
9552 
2384 

1255 
4089 
6924 
9759 
2593 

(453 
4290 
7)28 
9965 
2802 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 
80 

9328 
8924 
852  / 
8M7 
77/3 

9266 
886/ 
8457 
8052 
7648 

9203 
8798 
8393 
7988 
7582 

9/4/ 
8735 
8329 
7923 
75/7 

9079 
8672 
8265 
7858 
745  / 

90/6 
8608 
820  / 
7793 

7385 

8954 
8545 
8/37 
7728 
7320 

8S9/ 
8482 
8072 
7663 

7254 

8828 
84/8 
8008 
7598 
7/88 

72-8766 
73-8355 
747944 
75-7533 
76-7/22 

2/'373/ 
21  -6543 
21-9356 
22-2168 
22-4980 

3943 
6758 
9573 
2388 
5203 

4/55 
6973 
979  / 
2609 
5427 

4367 
7/88 
#009 
2829 
5650 

4580 
7403 
0226 
3050 
5873 

4792 
76(8 
0444 
3270 
6096 

5004 
7833 
0662 
349) 
6320 

52)6 
8047 
0879 
37/( 
6543 

5428 
8262 
)097 
393  ( 
6766 

5640 
8477 
/3)4 
4)52 
6989 

81 
82 
83 
84 
85 

73/0 
6906 
6503 
6099 
5696 

7244 
6839 
6435 
6030 
5626 

7/77 
6772 
6367 
5962 
5556 

7111 
6705 
6299 
5893 
5487 

7044 
6637 
623  / 
5824 
54/7 

6978 
6570 
6/62 
5755 
5347 

6911 
6503 
6094 
5686 
5277 

6844 
6435 
6026 
56/6 
5207 

6778 
6368 
5957 
5547 
5/37 

77-671  / 
78'6300 
79-5889 
80  '5478 
81-5067 

22-7792 
23-0605 
23-34/7 
23  '6229 
23  '904  / 

80/8 
0833 
3648 
6464 
9279 

8244 
(062 
3880 
6698 
95/6 

847  / 
(29/ 
4//2 
6932 
9753 

8697 
1520 
4343 
7(67 
9990 

8923 
(749 
4575 
740) 
#227 

9/49 
)978 
4807 
7636 
0465 

9375 
2206 
5038 
7870 
0702 

9601 
2435 
5270 
8(04 
0939 

9826 
2664 
550) 
8339 
))76 

8) 
82 
83 
84 
85 

86 
87 
88 
89 
90 

5292 

4888 
4485 
408) 
3678 

5222 
48/7 
44/3 
4008 
3604 

5/5/ 

4746 
434  / 
3936 
3530 

5081 
4675 
4269 
3863 
3456 

50/0 
4603 
4/96 
3789 
3383 

4939 
4532 
4/24 
37/6 
3309 

4869 
4460 
4052 
3643 
3235 

4798 
4388 
3979 
3570 
3/60 

4727 
43/7 
3907 
3496 
3086 

82-4656 
83-4245 
84-3834 
85-3423 
86-30/2 

24'  1854 
24  '4666 
24-7478 
25-0290 
25'3/03 

2094 
4909 
7724 
0539 
3354 

2334 
5(5( 
7969 
0787 
3605 

2574 
5394 
82/5 
/036 
3856 

28/4 
5637 
846  / 
/284 
4/07 

3054 
5880 
8706 
7532 

4358 

3294 
6/23 
8952 
(78) 
46)0 

3534 
6365 
9/97 
2029 
486) 

3773 
6608 
9443 
2277 
5((2 

40(3 
685  ( 
9688 
2525 
5363 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

3274 
2870 
2467 
2063 
(660 

3200 
2795 
239  / 
(986 
/5S2 

3/25 
2720 
23/5 
(909 
(504 

3050 
2644 
2238 
/832 
(426 

2976 
2569 
2/62 
(755 
/348 

2901 
2493 
2086 
/678 
/270 

2826 
24/8 
2009 
I60/ 
//92 

275  / 
2342 
/932 
(523 
f  1/4 

2676 
2266 
(856 
(446 
1036 

87-260/ 
88-2/90 
89-1779 
90-1368 
91-0957 

25-59/5 
25-8727 
26'/539 
26-4352 
26-7/64 

6/69 
8984 
)799 
46/4 
7429 

6423 
9241 
2058 
4876 
7694 

6677 
9497 
23)8 
5/39 
7959 

693  / 

9754 
2578 
540) 
8224 

7(85 
#01  ( 
2837 
5663 
8489 

7439 
0268 
3097 
5926 
8755 

7692 
0524 
3356 
6(88 
9020 

7946 
078  ( 
36(5 
6450 
9285 

8200 
(037 
3875 
67(2 
9550 

9) 
92 
93 

94 
95 

96 
97 
98 
99 
(00 

73 

/256 

0853 
0449 
#045 
9642 

//78 
0773 
0369 
9964 
9560 

(099 
0694 
0289 
9883 
9478 

/020 
06/4 
0208 
9802 
9396 

094  / 
0535 
0/28 
972  / 
93/4 

0863 
0455 
#047 
9639 
9232 

0784 
0375 
9967 
9558 
9/50 

0705 
0295 
9886 
9477 
9067 

0625 
0215 
9805 
9395 
8985 

92-0546 
93-0/35 
93-9724 
94-93/3 
95-8902 

26-9976 
27-2788 
27  '560  / 
27-84/3 
2S-/225 

#244 
3059 
5874 
8689 
(504 

05/2 
3330 
6/48 
8965 
/783 

0780 
3601 
642) 
9242 
2062 

(048 
387( 
6695 
95/8 
2342 

73/6 

4)42 
6968 
9794 
262) 

)584 
44)3 
7242 
#07) 
2900 

(85) 
4683 
75/5 
0347 
3(79 

2()9 

4954 
7788 
0623 
3458 

2387 
5224 
8062 
0899 
3736 

96 
97 
98 
99 

100 

40'  |  31/  |  38'  |  37' 

36' 

35'  |  34'  |  33'  |  32' 

31' 

40' 

39' 

38' 

37' 

36'   35' 

34' 

33'   32'   31' 

SINE. 

COSINE.            73° 

S9 


TRAVERSE  TABLES. 


1G 
; 

2 
3 

4 
5 
6 
7 
8 
9 
10 

COSINE. 

SINE.            16° 

30' 

31' 

3-2'  ;  33'   34'   3,')' 

3(5'  |  37'  |  35'  |  39' 

30'  |  31'   32'  |  33'  |  34' 

35'   3(5'  |  37'  !  38' 

air 

( 
2 
3 

4 

5 

9588 
9/76 
8765 
8353 
794  / 

9587 
9/75 
8762 
8349 
7937 

9587 
9/73 
8760 
8346 
7933 

9586 
9/7/ 
8757 
8343 
7929 

9585 
9/70 
8755 
8340 
7924 

9584 
9/6S 
8752 
8336 
7920 

-9583 
9/66 
8750 
8333 
79/6 

9582 
9/65 
8747 
8330 
79/2 

9582 
9/63 
8745 
8326 

7908 

•9581 
1-9161 
2'  87  42 
3  8323 
47904 

"2840 
'5680 
•8520 
/•/36( 

/•420I 

2843 
5686 
8529 
(372 
42(5 

2846 
569  ( 
8537 
1383 

4229 

2849 
5697 
8546 
(394 
4243 

285  / 
5703 
8554 
/405 
4257 

2854 
5708 
8562 
14/6 

4270 

2857 
57/4 
857  / 
/42S 

42S4 

2860 
5719 
8579 
(439 
4298 

2862 

5725 
8587 
(450 
43/2 

2SoS 
5730 
8596 
I46/ 
4326 

7529 
7//7 
6706 
6294 
5882 

7524 
7//2 
6699 
6286 
5874 

75/9 
7/06 
6692 
6279 
5865 

75/4 
7/00 
6686 
627/ 
5857 

7509 
7094 
6679 
6264 

5849 

7504 
7088 
6672 
6257 
584  / 

7499 
7083 
6666 
6249 
5832 

7494 
7077 
6659 
6*42 
5824 

7489 
707  / 
6652 
6234 
5816 

57484 
67065 
7  '6646 
8  '6227 

9'5807 

(704  ( 
1-9881 

2-2721 
2-5561 

2'8402 

7058 
990  ( 
2744 
5586 

8429 

7074 
9920 
2766 
56)2 
8457 

709  ( 
9940 
2788 
5637 
8485 

7/08 
9959 
28/0 
5662 

85/3 

7135 

9979 
2833 
5687 
8541 

7UI 

9998 
2855 
57/2 
8569 

7/58 
#0/8 
2877 
5737 
8597 

7/75 
0037 
2900 
5762 
8625 

7/9( 
0057 
2922 
5787 
8652 

6 
7 
8 
9 

(0 

II 
12 
13 
14 
15 

5470 
5058 
4647 
4235 
3823 

5461 
5048 
4636 
4223 

38M 

5452 
5039 
4625 
42/2 
3798 

5443 
5029 
46/4 
4200 
3786 

5434 
50/9 
4604 
4188 
3773 

5425 
5009 
4593 
4/77 
376  / 

54/5 
4S'99 
4582 
4/65 
3748 

5406 
4989 
457/ 
4/54 
3736 

5397 
4979 
4560 
4/42 
3723 

(0-5388 
(  /  '4969 
/  2  '4549 
(3'4/30 
14-3711 

3'/242 
3'4082 
3-6922 
39762 
4-2602 

(272 
4((5 
6958 
980( 
2644 

/303 
4/49 
6995 
9840 
2686 

(334 
4)82 
703) 
9879 
2728 

(364 
42/6 
7067 
99/8 
2770 

1395 
4249 
7/03 
9957 
3811 

/426 
4283 
7/39 
9996 
285' 

/456 
43/6 
7/76 
#035 
2895 

(487 
4349 
72(2 
0074 
2937 

(5/8 
4383 
7248 
0/(3 

2979 

// 
12 
13 
14 
15 

16 
17 
18 
19 

20 

3411 
2999 
2588 
2/76 
/764 

3398 
2985 
2573 
2/60 

/747 

3385 
297/ 
2558 
2/44 
/73/ 

337  / 

2957 
2543 
2/29 
(7/4 

3358 

2943 
2528 
2113 
1698 

3345 
2929 
25/3 
2097 
/68/ 

3332 
29/5 
2498 
2081 
/665 

33/8 

290  / 
2483 
2065 
/648 

3305 
2887 
2468 
2050 
/63/ 

)5'3292 

(6-2872 
I7'2453 
(S'2034 
19-1615 

4  '5442 
4  '8283 
5'//23 
5-3963 

5  '6803 

5487 
8330 
((73 
40(6 
6859 

5532 

8377 
1223 
4069 
69/5 

5576 

8425 
(273 
4)22 
6970 

562/ 
8472 
(324 
4/75 
7026 

5666 

8520 
(374 
4228 
7082 

57/0 

8567 
/424 
428  / 
7/38 

5755 
86(4 
1474 
4334 
7/93 

5799 
8662 
(524 
4387 
7249 

5844 
8709 
/574 
4440 
7305 

16 

17 
18 
19 
20 

21 
22 
23 
24 
25 

/352 
0940 
0529 
0117 
9705 

/335 
0922 
05/0 
0097 
9684 

13/7 
0904 
0490 
0077 
9664 

/300 
0886 
047/ 
0057 
9643 

1283 
0867 
0452 
0037 
9622 

(265 
0849 
0433 
#0/7 
9601 

/248 
083/ 
04/4 
9997 
95S/ 

/230 
08/3 
0395 
9977 
95CO 

/2/3 
0794 
0376 
9957 
9539 

20'II95 
2T0776 
22-0357 
22-9937 
23'95/S 

5-9643 
6-2483 
6-5324 
6-8/64 
7-/004 

9702 
2545 
5388 
823  / 
(074 

9760 
2606 
5452 
8298 
1143 

98)9 
2667 
55)6 
8364 
)2(3 

9877 
2729 
5580 
843) 
(283 

9936 
2790 
5644 
8498 
(352 

9995 
285  / 
5708 
8565 
(422 

#053 
29/3 
5772 
8632 
/492 

0//2 
2974 
5837 
8699 
/56/ 

0/70 
3035 
590  / 
8766 
(63) 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

9293 
888  / 
8470 
8058 
7646 

9272 
8859 

8446 
8034 
762( 

9250 
8837 
8423 
80/0 
7596 

9229 

88/4 
8400 
7986 
7571 

9207 
8792 
8377 
7962 

7547 

9/85 

8770 
8354 
7938 
7522 

9/64 

8747 
8330 
79/4 

7497 

9/42 

8725 
8307 
7889 
7472 

9/2/ 

8702 
8284 
7865 
7447 

24-9099 
25-8680 
26-8260 
27'  784  / 
28-7422 

7'3844 
7-6684 
7-9524 
8  '2364 
S'5205 

39/6 
6759 
9602 
2445 
5288 

3989 
6835 
9680 
2526 
5372 

4062 
6910 
9759 
2607 
5456 

4(34 
6985 
9837 
2688 
5539 

4206 
7061 
99/5 
2769 
5623 

4279 
7/36 
9993 
2850 
5707 

435  / 
72// 
#071 
2930 
5790 

4424 
7286 
0/49 
30// 
5874 

4496 
7362 
0227 
3092 
5957 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

7234 
6822 
64// 
5999 
5587 

7209 
6796 
6383 
597/ 
5558 

7/83 
6769 
6356 
5942 
5529 

7/57 
6743 
6329 
59/4 
5500 

7131 
6716 
6301 
5886 
5471 

7/06 
6690 
6274 
5858 
5442 

7080 
6663 
6246 
5830 
54/3 

7054 
6637 
62/9 
580/ 
5384 

7028 
66/0 
6/92 
5773 
5355 

29'7003 
30-6583 
3C6(64 
32-5745 
33-5326 

8-S045 
9'0885 
9  '3725 
9  '6565 
9  '9405 

8/3/. 
0974 
38/7 
6660 
9503 

82/8 
/063 
3909 
6755 
960/ 

8304 
)(53 
400) 
6850 
9698 

839  ( 
(242 
4093 
6944 
9796 

8477 
/33( 
4(85 
7039 
9893 

8563 
(420 
4277 
7/34 
999  / 

8650 
(509 
4369 
7229 
#088 
2948 
5808 
8667 
(527 
4387 

8736 
/599 
446/ 
7324 
0/86 

8823 
(688 
4553 
74/8 

0284 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 

37 
38 
39 

40 

5/75 

4763 
435  / 
3940 
3528 

5/45 
4733 
4320 
3907 
3495 

5(16 

4702 
4289 
3875 
3462 

5086 
4671 
4257 
3843 
3429 

5056 
4641 
4226 
38// 
3395 

5026 
4610 
4/94 
3778 
3362 

4996 
4579 
4/63 
3746 
3329 

4966 
4549 
4/3/ 
37/3 
3296 

4936 
45/8 
4099 
368/ 
3262 

34-4906 

35-4487 
36-4068 
37-3648 
38-3229 

(0'2246 
/  0'5086 
10  7926 
/  /  '0766 
//'3606 

2346 
5.  '89 
8032 
0875 
37/8 

2446 

5232 
8/38 
0984 
3829 

2547 
5395 
8244 
)092 
394) 

2647 

5498 
S350 
/20/ 
4052 

2747 
5602 
8456 
(3/0 
4/64 

2848 
5705 
8562 
/4I8 
4275 

3048 
59)1 
8773 
(636 

4498 

3/49 
60/4 
8879 
(745 
46(0 

tl 

42 
43 
44 
45 

3//6 
2704 
2292 
/88( 
/469 

3082 
2670 
2257 
1844 
1432 

3048 
2635 
222  / 
(808 
/394 

30/4 
2600 
2/86 
(77/ 
(357 

2980 
2565 
2/50 
(735 
1320 

2946 
2530 
2//4 
/698 
/283 

29/2 
2495 
2079 
(662 
/245 

2878 
246  / 
2043 
(625 
/20S 

2844 
2426 
2007 
(589 
//70 

39-28(0 
40  '239  ( 
41-1971 
42-1552 
43-1133 

/  /  "6446 
/  /  '9286 
/2'2/27 
/2'4967 
(27807 

656/ 
9404 
2247 
5089 
7932 

6675 
9521 
2366 
5212 
8058 

6789 
9638 
2486 
5335 
8)83 

6904  70/8 
9755  9872 
2606  2726 
5458  '  5580 
8309  1  8434 

7(32 
9989 
2846 
5703 
8560 

7247 
#/06 
2966 
5826 
8685 

736( 
0223 

3086 
5948 

SSI  1 

7475 
0340 
3206 
607/ 
8936 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

/057 
0645 
0233 
9822 
94/0 

1019 
0606 
0194 
9781 
9369 

0981 
0568 
0/54 
974/ 
9327 

0943 
0529 
01/4 
9700 
9286 

0905 
0490 
0075 
9659 
9244 

0867 
0451 
#035 
96/9 
9203 

0828 
04/2 
9995 
9578 
9/6/ 

0790 
0373 
9955 
9537 
9/20 

0752 
0333 
99/5 
9497 
9078 

44  "07/4 
45-0294 
45-9875 
46-9456 
47-9036 

(3-0647 
/  3  '3487 
/3'6327 
/3'9/67 

/  4  '2008 

0775 
36/8 
646  / 
9304 
2/47 

0904 
3749 
6595 
944) 
2287 

)032 
3880 
6729 
9577 
2426 

//60 
401  1 
6863 
97/4 
2565 

/288 
4/43 
6997 
985/ 
2705 

(4(7 
4274 
7(30 
9987 
2844 

/545 
4405 
7264 
#/24 
2984 

1673 
4536 
7398 
0260 
3/23 

/80/ 

4667 
7532 
0397 
3262 

46 
47 
48 
49 
50 

51 
52 
53 

54 
55 
56 
57 
58 
59 
60 

8998 
8586 
8/74 
7763 
735) 

8956 
8543 
8/3/ 
77/8 
7305 

89/4 
8500 
8087 
7673 
7260 

887( 
8457 
8043 
7629 
72/4 

8829 
84/4 
7999 
7584 
7/69 

8787 
837/ 
7955 
7539 
7/23 

745 
8328 
79  // 
7494 
7077 

8702 
8284 
7867 
7449 
7032 

8660 
824  / 
7823 
7404 
6986 

48-86/7 
49-8(98 
50-7779 
51  7359 
52-6940 

/  4  '4848 
/  4  7688 
/  5  '0528 
/5'3368 
(5'6208 

4990 
7833 
0676 
35/9 
6362 

5)32 
7978 
0824 
3669 
65)5 

4275 
8)23 
0972 
3820 
6669 

54/7 
8268 
1119 

3971 
6822 

5559 
84/3 
(267 
4/2) 
6975 

570( 
8558 
(4(5 
4272 
7/29 

5843 
8703 
(563 
4422 
7282 

5985 
8848 
/7/0 
4573 
7435 

6/28 
8993 
/S58 
4723 
7589 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

6939 
6527 
6115 
5704 
5292 

6893 
6480 
6068 
5655 
5242 

6846 
6433 
60/9 
5606 
5/93 

6800 
6386 
597/ 
5557 
5/43 

6754 
6339 
5923 
5508 
5093 

6707 
629  / 
5875 
5459 
5043 

666  / 

6244 
5827 
54/0 
4994 

6614 
6/96 
5779 
536  / 

4944 

6567 
6/49 
573/ 
53/2 

4894 

53-6521 
54-6102 
55-5682 
56-5263 

57-4844 

/S'9049 
I6'(889 
(6-4729 
(6'7569 
/7'0409 

9205 

2048 
4891 
7734 
0577 

936) 
2207 
5052 
7898 
0744 

95)7 
2366 
52)4 
8063 
09)) 

9673 
2525 
5376 
8227 
1078 

9829 
2683 
5538 
8392 
(246 

9986 
2842 
5699 
8556 
(4/3 

#(42 
3001 
586/ 
872  / 
(580 

0298 
3/60 
6023 
8885 
1747 

0454 
33/9 
6/84 
9050 
/9/5 

61 
62 
63 
64 
65 

4880 
4468 
4056 
3645 
3233 

4830 
44/7 
4004 
3592 
3/79 

4779 
4366 
3952 
3539 
3(25 

4729 
4314 
3900 
3486 
307  / 

4678 
4263 
3848 
3433 
30/8 

4627 
42// 
3796 
3380 
2964 

4577 
4160 
3743 
3326 
29/0 

4526 
4/08 
369  / 
3273 
2856 

4475 
4057 
3638 
3220 
2802 

SB'  4424 
59-4005 
60-3586 
6T3I67 
62-2747 

/  7  '3249 
/  7  '6089 
(7'8930 
/8-/770 
18*46/0 

34(9 
6262 
9(05 
(948 
479) 

3590 
6435 
928  / 
2/27 
4973 

3760 
6608 
9457 
2305 
5)54 

3930 
678( 
9632 
2484 
5335 

4/00 
6954 
9808 
2662 
55/6 

4270 
7/27 
9984 
284  / 
5697 

4440 
7300 
#/59 
30/9 
5879 

46/0 
7472 
0335 
3/97 
6060 

4780 
7645 
05/0 
3376 
624  / 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

2821 
2409 
/997 
1586 
1174 

2766 
2354 
<94( 
/529 
1/16 

27/2 
2298 

ins 

1471 

1058 

2657 
2243 
/829 
/4/4 
(000 

2602 
2/87 
1772 
1357 
0942 

2548 
2/32 
(7/6 
(300 
0884 

2493 
2076 
(659 
/243 
0826 

2438 
2020 
/603 
//85 

0768 

2383 
/965 
/546 
//28 
0709 

63-2328 

64-/909 
65-1490 
66-1070 
67-0651 

(8  '7450 
(9-0290 
/9-3/30 
/9'597( 
/9'88/( 

7634 
0477 
3320 
6/63 
9006 

78/8 
0664 
35/0 
6355 
920  / 

8002 
085) 
3699 
6548 
9396 

8(86 
(038 
3889 
6740 
9592 

8370 
(224 
4079 
6933 
9787 

8554 
I4K 
4268 
7(25 
9982 

8738 
(598 
4459 
73/7 
#/77 

8922 
/785 
4647 
75/0 
0372 

9/06 
(97( 

4837 
7702 
0567 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

0762 
0350 
9938 
9527 
9//5 

0703 
029  / 
9878 
9465 
9053 

0645 
0231 
9818 
9404 
8991 

0586 
0/7/ 
9757 
9343 
8929 

0527 
0112 
9697 
9282 
8866 

0468 
#052 
9636 
9220 
8804 

0409 
9992 
9575 
9/59 
8742 

0350 
9932 
95/5 
9097 
8680 

029  / 
9872 
9454 
9036 
86/7 

68-0232 
68  98/2 
69  '9393 
70-8974 
71  '8555 

20"I65( 
20  '449  / 
20  733  / 
2CO/7/ 
2C30// 

(849 
4692 
7535 
0378 
322  ( 

2047 
4893 
7738 
0584 
3430 

2245 
5093 
7942 
0790 
3639 

2443 
5294 
8(45 
0997 
3848 

264  / 
5495 
8349 
(203 
4057 

2839 
5696 
8553 
(409 
4266 

3037 
5896 
8756 
(6/6 
4475 

3235 
6097 
8959 
/822 
4684 

3432 
6298 
9/63 
2028 
4893 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

8703 
8297 
7879 
7468 
7056 

8640 
8228 
78/5 
7402 
6990 

8577 
8164 
7750 
7337 
6923 

85/4 
8/00 
7686 
727  / 
6857 

845  ( 
8036 
762/ 
7206 
679/ 

8388 
7972 
7556 
7/40 
6724 

8325 
7908 
7492 
7075 
6658 

8262 
7844 
7427 
7009 
6592 

8/99 
7780 
7362 
6943 
6525 

72-8/35 
73-77/6 
74-7297 
75-6878 
76-6458 

21  '5852 
2  /  '8692 
22-1532 
224372 
2272/2 

6064 
8907 
(749 
4592 
7435 

6276 
9121 
(967 
48(3 
7658 

6488 
9336 
2)85 
5033 

7882 

6699 
955  ( 
2402 
5253 
8(05 

69(( 
9765 
26/9 

5474 
8328 

7(23 
9980 
2837 
5694 
855  ( 

7335 
#/95 
3054 
59/4 
8774 

7547 
0409 
3272 
6/34 
8997 

7759 
0624 
3489 
6354 
9220 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

6644 
6232 
5820 
5409 
4997 

6577 
6/64 
5752 
5339 
4927 

65/0 
6097 
5683 
5270 
4856 

6443 
6029 
56/4 
5200 
4786 

6376 
596  / 
5546 
5/30 
47/5 

6309 
5893 
5477 
506  / 
4645 

624/ 
5825 
5408 
499  / 
4574 

6/74 
5756 
5339 
492  / 
4503 

6/07 
5688 
5270 
485  / 
4433 

77-6039 
78-5620 
79-5201 
80-4781 
8T4362 

23-0052 
23-2893 
23-5733 
23-8573 
24'/4/3 

0278 
3(21 
5964 
8807 
(650 

0504 
3350 
6(96 
904  ( 
(887 

0730 
3579 
6427 
9276 
2)24 

0956 
3807 
6659 
95/0 
236  / 

//82 
4036 
6890 
9744 
2598 

(408 
4264 
7(2( 
9978 
2835 

/633 
4493 
7353 
#2/2 
3072 

(859 
4722 
7584 
0446 
3309 

2085 
4950 
78(5 
068( 
3546 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

4585 
4/73 
376/ 
3350 
2938 

45/4 
4/0/ 
3689 
3276 
2863 

4443 
4029 
36/6 
3202 

2789 

437/ 
3957 
3543 
3/29 
27/4 

4300 
3885 
3470 
3055 
2640 

4229 
38/3 
3397 
298  ( 
2565 

4(57 
374/ 
3324 
2907 
2490 

4086 
3668 
325  / 
2833 
24/5 

40/4 
3596 
3/77 
2759 
234  / 

82'3943 
83-3523 
84-3/04 
85-2685 
86  2266 

24-4253 
247093 
24-9933 
25  '2774 
25  '56/4 

4493 
7336 
#(79 
3022 
5865 

4733 
7579 
0424 
3270 
6116 

4973 
782) 
0670 
35)8 
6367 

52/2 
8064 
09/5 
3766 
66/8 

5452 
8306 
f/60 
40/5 
6869 

5692 
8549 
(406 
4263 
7(20 

5932 

879( 
(65/ 
45/( 
7370 

6/7/ 
9034 
(896 
4759 
762  ( 

641  / 
9276 
2/42 
5007 
7872 

91 
92 
93 
94 
95 

2526 
2//4 
/702 
/29/ 
0879 

245  / 
2038 
1626 
(2/3 
0800 

2375 
/962 
(548 
//35 
0722 

2300 
1886 
1471 
1057 
0643 

2225 

18(0 

(394 
0979 
0564 

2/49 
(733 
(3/7 
090  / 
0485 

2074 
(657 
/240 
0823 
0406 

(998 
/580 
//63 
0745 
0327 

(922 
/504 
1085 
0667 
0248 

87-/S46 
88'  (427 
89-1008 
90-0589 
91-0169 

25-8454 
26V  294 
26-4/34 
26-6974 
26-98/5 

8708 
(55( 
4394 
7237 
#079 

8962 
(807 
4653 
7499 
0344 

92/5 
2064 
49/2 
776  / 
0609 

9469 
2320 
5/72 
8023 
0874 

9723 
2577 
543  / 
8285 
f/39 

9976 
2833 
5690 
8547 
(404 

#230 
3090 
5949 
8809 
/669 

0484 
3346 
6209 
907  ( 
(934 

0737 
3603 
6468 
9333 
2/98 

91 
92 
93 

94 
95 
96 
97 
98 
99 
100 

96 

97 
98 
99 
100 

73 

0467 
#055 
9643 
9232 
8820 

0388 
9975 
9562 
9/50 
8737 

0308 
9895 
948/ 
9068 
8654 

0229 
98/4 
9400 
8986 
8572 

0(49 
9734 
93/9 
8904 
8489 

#069 
9653 
9237 
8822 

8406 

9990 
9573 
9/56 
8739 
8323 

9910 
9492 
9075 
8657 
8239 

9830 
94/2 
8993 
8575 
8/56 

91-9750 
92-9331 
93  8911 
94-8492 

95'8073 

27-2655 
27-5495 
27-8335 
2S-//75 
28-40/5 

2922 
5765 
8608 
(45( 
4294 

3(90 
6036 
8882 
(727 

4S7J 

3458 
6306 
9/55 
2003 
4852 

3726 
6577 
9428 
2279 
5131 

3993 
6847 
970  / 
2556 

54/0 

426  ( 
7/(8 
9975 
2832 

5688 

4528 
7388 
#248 
3/07 
5967 

4796 
7658 
052/ 
3383 
6246 

5064 
7929 
0794 
3659 
6525 

30' 

2!)' 

28'  |  27' 

2(i'   25' 

•J4'  |  23' 

•2-2' 

ST 

•.':«'   \   ±1' 

'28'  |  27' 

2(i' 

25' 

24' 

23' 

22' 

21' 

SINE. 

COSINE.            73° 

100 


TRAVERSE  TABLES. 


16°           COSINE. 

SINE.       .      16° 

4U  |  -il  |  4:4' 

43'  ;  44'  j  45' 

40' 

47' 

43 

49' 

4ff    41'   42'   43'  |  44'   45'   46'  |  47'  |  48'  |  49' 

/ 

2 
3 

4 
5 

/ 

2 
3 

4 
5 

6 

7 
S 
9 
10 

9580 
9160 
8740 
8320 
7899 

9579 
9/58 
8737 
83/6 
7895 

9578 
9/56 
8735 
83/3 
789  / 

9577 
9/55 
8732 
83/0 
7887 

9577 
9/53 
8730 
8306 
7883 

9576 
9/5/ 
8727 
8303 
7879 

9575 
9/50 
8725 
8300 
7874 

9574 
9/48 
8722 
8296 
7870 

9573 
9/46 
8720 
8293 
7866 

•9572 
/'9/45 
2'87I7 
3'8289 
47862 

•2868 
'5736 
'8604 
/'/472 
/  '4340 

287/ 
5742 
86/2 
(483 
4354 

2874 
5747 
862  ( 
)494 
4368 

2876 
5753 
8629 
(506 

4382 

2879 
5758 
8638 
(5(7 
4396 

2882 
5764 
8646 
(528 
44(0 

2885 
5769 
8654 
/539 
4424 

2888  | 
5775 
8663 
/550 
4438 

2890 
578  / 
867/ 
/56/ 
4452 

2893 
5786 
8679 
/572 
4466 

7479 
7059 
6639 
6219 
5799 

7474 
7053 
6632 
62/2 
579  / 

7469 
7048 
6626 
6204 
5782 

7464 
7042 
66/9 
6/97 

5774 

7459 
7036 
66/2 
6/89 
5766 

7454 
7030 
6606 
6/8f 
5757 

7449 
7024 
6599 
6/74 
5749 

7444 
70/8 
6592 
6/66 
5740 

7439 
70/2 
6586 
6/59 
5732 

57434 
67006 
7-6579 
8'6/5/ 
9-5724 

/  '7208 
2-0076 
2'2944 
2'58/2 
2'8680 

7225 
0096 
2967 
5837 
8708 

7242 
0(/5 
2989 
5862 
8736 

7258 
0135 
30(/ 
5888 
8764 

7275 
0/54 
3033 
59/3 
8792 

7292 
0(74 
3056 
5938 

8820 

7308 
0)93 
3078 
5963 

8847 

7325 
02/3 
3/00 
5988 
8875 

7342 
0232 
3/23 
60/3 
8903 

7359 
0252 
3)45 
6038 
893  / 

6 

7 
8 
9 
10 

II 
12 
13 
14 
IS 

5379 
4959 
4539 
4//9 
3698 

5370 
4949 
4528 
4/07 
3686 

5360 
4939 
45/7 
4095 
3673 

535  / 
4929 
4506 
4083 
366  / 

5342 
49/9 
4495 
4072 
3648 

5333 

4909 
4484 
4060 
3636 

5324 
4899 
4473 
4048 
3623 

53/4 
4888 
4462 
4036 
36// 

5305 
4878 
4452 
4025 
3598 

/  0-5296 
//•486S 
12-4441 
13-4013 
14-3585 
IS'3158 
16-2730 
17-2302 
IS-1875 
19-1447 

3-/54S 
3-44/6 
3'7284 
4-0/52 
4-3020 

(579 
4450 
732  / 
0/9/ 
3062 

(6(0 
4483 
7357 
0230 
3(04 

)640 
45/7 
7393 
0269 
3146 

/67/ 
4550 
7429 
0308 
3/88 

(702 
4584 
7466 
0347 
3229 

)732 
46/7 
7502 
0386 
327  / 

(763 
4650 
7538 
0425 
33(3 

(793 
4684 
7574 
0464 
3355 

/824 
47/7 
76/0 
0503 
3397 

11 
12 
13 
14 
IS 

16 
17 
18 
19 

20 

3278 
2858 
2438 
20/8 
(598 

3265 
2844 
2423 
2002 
/58/ 

3252 
2830 
2408 
(986 
(565 

3238 
28/6 
2393 
/970 
(548 

3225 
280  / 
2378 
/954 
/53/ 

32)) 

2787 
2363 
(939 
/5/4 

3/98 
2773 
2348 
(923 
/498 

3/85 
2759 
2333 
/907 
/48/ 

3/7/ 
2744 
23/8 
/89/ 

(464 

4-5889 
4'8757 
5'/625 
5-4493 
5736/ 

5933 

8804 
/675 
4546 
74(6 

5978 
885  ( 
(725 
4598 
7472 

6022 
8899 
)775 
465/ 
7528 

6067 
8946 
(825 
4704 
7584 

6111 
8993 
/875 
4757 
7639 

6156 

904  / 
/925 
4810 
7695 

620  / 
9088 
(976 
4863 
775/ 

6245 
9/35 
2026 
49/6 
7806 

6290 
9/83 
2076 
4969 
7862 

16 

17 
18 
19 
20 

21 
22 
23 
24 
25 

1178 
0758 
0338 
9917 
9497 

//60 
0739 
03/8 
9897 

9477 

//43 
072/ 
0299 
9877 
9456 

1125 
0703 
0280 
9857 
9435 

1108 
0684 
026  / 
9837 
94/4 

(090 
0666 
024  / 
98/7 
9393 

(072 
0647 
0222 
9797 
9372 

/055 
0629 
0203 
9777 
935  / 

/037 
06/0 
0/83 
9757 
9330 

20-1019 
21-0592 
22-0164 
22-9736 
23-9309 

6-0229 
6'3097 
6  '5965 
^'8833 
7-/707 

0287 
3(58 
6029 
8900 
)770 

0346 
32/9 
6093 
8967 
(840 

0404 
328  / 
6/57 
9033 
(9/0 

0463 
3342 
622  / 
9/00 
/979 

052  / 
3403 
6285 
9/67 
2049 

0580 
3464 
6349 
9234 
2//9 

0638 
3526 
64/3 
930  / 
2/88 

0697 
3537 
6477 
9368 
2258 

0755 
3648 
654/ 
9434 
2328 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

9077 
8657 
8237 
78/7 
7397 

9056 
8635 
82/4 
7793 
7372 

9034 
86/2 
8/90 
7769 
7347 

90/2 
8590 
8/67 
7744 
7322 

8990 
8567 
8/43 

7720 
7297 

8969 
8544 
8/20 
7696 
7271 

8947 
8522 
8097 
767/ 
7246 

8925 
8499 
8073 
7647 
722  / 

8903 
8476 
8049 
7623 
7/96 

24  '888  7 
25-8454 
26-8026 
27-7598 
28-7171 

7  '4569 
7-7437 
8-0305 
S'3/73 
8'604/ 

464) 
7512 
0383 
3254 
6/25 

47/4 
7587 
046  / 
3335 
6208 

4786 
7663 
0539 
34/5 
6292 

4859 
7738 
06/7 
3496 
6375 

493  / 
78/3 
0695 
3577 
6459 

5003 
7888 
0773 
3658 
6542 

5076 
7963 
085  / 
3738 
6626 

5/48 
8039 
0929 
38/9 
67/0 

522) 
81/4 
/007 
3900 
6793 

26 

27 
28 
29 

30 

31 
32 
33 
34 
35 

6977 
6557 
6/37 
57/6 
5296 

695  / 
6530 
6/09 
5688 
5267 

6925 
6503 
608  / 
5660 
5238 

6899 
6476 
6054 
563  / 
5209 

6873 
6450 
6026 
5603 
5/79 

6847 
6423 
5999 
5574 
5/50 

682( 
6396 
597  / 
5546 
5/2/ 

6795 
6369 
5943 
55/7 
509  / 

6769 
6342 
59/5 
5489 
5062 

29-6743 
30-63/5 
3/-588S 
32-5460 
33-5032 

8  '8909 
9'/777 
9'4645 
975/3 
/0'03S/ 

8995 
/866 
4737 
7608 
0479 

9082 
/955 
4829 
7703 
0576 

9/68 
2045 
492  / 
7797 
0674 

9254 
2/34 
50/3 
7892 
077  / 

934  / 
2223 
5(05 
7987 
0869 

9427 
23/2 
5/97 
8081 
0966 

95/4 
240  / 
5289 
8/76 
(064 

9600 
2490 
5380 
827  / 
1161 

9686 
2579 
5472 
8366 
(259 

31 
32 
33 
34 
35 

36 

37 
38 
39 

40 

4876 
4456 
4036 
36/6 
3/96 

4846 
4425 
4004 
3583 
3/62 

48/6 
4394 
3973 
3551 
3/29 

4786 
4363 
394  / 
35/8 
3096 

4756 
4332 
3909 
3486 
3062 

4726 
430  / 
3877 
3453 
3029 

4696 
4270 
3845 
3420 
2995 

4665 
4239 
38/3 
3387 
296  / 

4635 
4208 
3781 
3355 
2928 

34-4605 
35-4/77 
36-3749 
37-3322 
38-2894 

/0'3249 
/0'6//7 
/  0-8985 
//•/853 
/C472/ 

3349 
6220 
909  / 
/962 
4833 

3450 
6323 
9/97 
207  / 
4944 

3550 
6426 
9303 
2/79 
5056 

3650 
6530 
9409 
2288 
5/67 

375  ( 
6633 
95/5 
2397 
5279 

385  / 

6736 
9620 
2505 
5390 

395  / 
6839 
9726 
26/4 
550  / 

4051 
6942 
9832 
2722 
56/3 

4/52 
7045 
9938 
283  / 
5724 

36 
37 
38 
39 

40 

4( 
42 
43 
44 

45 

2776 
2356 
/935 
/5/5 
/095 

274) 
232  / 
(900 
/479 
(058 

2707 
2285 
1864 
(442 
/020 

2673 
2250 
/828 
/405 
0983 

2639 
22/5 
/792 
(368 
0945 

2604 
2/80 
(756 
(33/ 
0907 

2570 
2/45 
(720 
(295 
0869 

2535 
2/09 
/6S4 
/25S 
0832 

250  / 
2074 
/647 
/22/ 
0794 

39-2467 
40-2039 
41-1611 
42-1184 
43-0756 

/  /  7589 
/2'0457 
(23325 
(2'6(93 
/2'906( 

7704 
0574 
3445 
63/6 
9/87 

78/8 
069  / 
3565 
6439 
93/2 

7932 
0808 
3685 
656/ 
9438 

8046 
0925 
3805 
6684 
9563 

8/60 
(042 
3924 
6806 
9688 

8275 
)/59 
4044 
6929 
98/4 

8389 
/276 
4/64 
705/ 
9939 

8503 
(393 
4284 
7/74 
#064 

86/7 
/5/0 

4403 
7297 
0(90 

41 
42 
43 

44 
45 

46 
47 
48 
49 

50 

0675 
0255 
9835 
94/5 

8995 

0637 
02/6 
9795 
9374 
8953 

0598 
0/77 
9755 
9333 

89  // 

0560 
0/37 
97/5 
9292 
8869 

052  / 

0098 
9674 
925  / 
8828 

0483 
0059 
9634 
92/0 
8786 

0444 
#0/9 
9594 
9/69 

8744 

0406 
9980 
9554 
9/28 
8702 

0367 
9940 
95/3 
9087 
8660 

44-0328 
44-990  / 
45-9473 
46-9045 
47-8.6J8, 

/3'(929 
/3'4798 
(37666 
/  4  '0534 
/  4  "3402 

2058 
4928 
7799 
0670 
354  / 

2/86 
5059 
7933 
0807 
3680 

23/4 
5/90 
8067 
0943 
3820 

2442 
532  / 
8200 
(080 
3959 

2570 
5452 
8334 
(2/6 

4098 

2698 
5583 
8468 
/353 
4237 

2827 
57/4 
8602 
(489 
4377 

2955 
5845 
8735 
(626 
45(6 

3083 
5976 
8869 
)762 
4655 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
'56 
57 
58 
59 
60 

8575 
8/55 
7734 
73/4 
6894 

8532 

Sill 
7690 
7269 
6848 

8489 
8068 
7646 
7224 
6802 

8447 
8024 
7602 
7/79 
6756 

8404 
798  / 
7557 
7/34 
67/0 

836  / 
7937 
75/3 
7089 
6664 

83/9 
7894 
7468 
7043 
66/8 

8276 
7850 
7424 
6998 
6572 

8233 
7806 
7379 
.6953 
6526 

48-8/90 
49-7762 
507335 
Sl'6907 
52-6479 

/4'6270 
/4'9/38 
/5'2006 
/5'4874 
/  5  7742 

64/2 
9283 
2/53 
5024 
7895 

6554 
9427 
230  ( 
5/75 
8048 

6696 
9572 
2449 
5325 
8202 

6838 
97)7 
2596 
5476 
8355 

6980 
9862 
2744 
5626 
8508 

7/22 
#007 
2892 
5776 
866  / 

7264 
0/52 
3039 
5927 
88/4 

7406 
0297 
3(87 
6077 
8967 

7548 
044  / 
3334 
6228 
9/2/ 

51 
52 
53 
54 
55 

6474 
6054 
5634 
52/4 

4794 

6427 
6006 
5585 
5/65 

4744 

638  / 
5959 
5537 
5//5 

4694 

6334 
59// 
5489 
5066 
4643 

6287 
5863 
5440 
50/7 
4593 

6240 
58/6 
539  / 
4967 
4543 

6/93 

5768 
5343 
49/8 
4493 

6/46 
5720 
5294 
4868 
4442 

6099 
5672 
5245 
48/9 
4392 

53  6052 
54-5624 
55-5/97 
56-4769 
57  '434  / 

/6'06/fl 
/  6  '3478 
(6'6346 
/6'92/4 
/  7  -2082 

0766 
3637 
6508 
9378 
2249 

0922 
3795 
6669 
9543 
24/6 

/078 
3954 
683  / 
9707 
2583 

/234 
4//3 
6992 
9S7/ 
275  / 

(390 
4272 
7/54 
#036 
2918 

/546 
443  / 
73/5 
0200 
3085 

(702 
4589 
7477 
0364 
3252 

/S58 
4748 
7638 
0529 
34/9 

20/4 
4907 
7800 
0693 
3586 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

4374 
3953 
3533 
3//3 

2693 

4323 
3902 
348  / 
3060 
2639 

4272 
3850 
3428 
3006 
2585 

422) 
3798 
3376 
2953 
2530 

4/70 
3746 
3323 
2899 
2476 

4//9 
3694 
3270 
2846 
242  / 

4067 
3642 
32/7 
2792 
2367 

40/6 
3590 
3/64 
2738 
23/2 

3965 
3538 
3111 
2684 
2258 

58-39/4 
59  '3486 
60-3058 
6T263I 
62-2203 

/  7  '4950 
(778(8 
18-0686 
(8-3554 
(S'6422 

5)20 
799  / 
0862 
3732 
6603 

5290 
8/64 
/037 
39() 
6784 

5460 
8336 
(2/3 
4089 
6965 

5630 
8509 
(388 
4267 
7(47 

5800 
8682 
)564 
4446 
7328 

5970 
8854 
(739 
4624 
7509 

6/40 
9027 
/9/5 
480? 
7690 

6309 
9200 
2090 
4980 
787) 

6479 
9372 
2265 
5/59 
8052 

61 
62 
63 
64 
65 

66 

67 
68 
69 

70 

2273 
/853 
(433 
/0/3 

0593 

22/8 
(797 
(376 
0955 
0534 

2/63 
/74/ 
(3/9 

0898 
0476 

2/08 
/685 
(262 
0840 
04/7 

2052 
/629 
/206 
0782 
0359 

(997 
(573 
1/49 
0724 
0300 

/942 
(5/7 
/092 
0666 
024  / 

/886 
/460 
/034 

0608 
0/82 

/83f 

(404 
0977 
0550 
0/24 

63-1775 
64-1348 
65-0920 
66'0492 
67  0065 

(8  '9290 
(9'2/58 
(9'5026 
'(9'7894 
20'0762 

9474 
2345 
52/6 
8087 
0957 

9658 
2532 
5405 
8279 
((52 

9842 
27/8 
5595 
847  / 
/347 

#026 
2905 
5784 
8663 
/542 

02(0 
3092 
5973 
8855 
)737 

0393 
3278 
6/63 
9048 
(932 

0577 
3465 
6352 
9240 
2/27 

076  / 
365) 

6542 
9432 
2322 

0945 
3838 
673  / 
9624 
25(7 

66 
67 
68 
69 
70 

71 

72 
73 
74 
75 

0/73 
9752 
9332 
89/2 
8492 

0//3 
9692 
927  / 
8850 
8430 

#054 
9632 
92/0 
8789 
8367 

9995 
9572 
9/49 
8727 
8304 

9935 
95/2 
9088 
8665 
824/ 

9876 
945  / 
9027 
8603 
8/79 

98/6 
939  / 
8966 
854  / 

S//6 

9756 
933  / 
8905 
8479 
8053 

9697 
9270 
8843 
84/6 
7990 

67-9637 
68-9209 
69-8782 
70  '8354 
7/7927 

20'3630 
20-6498 
20-9366 
2  (  '2234 
2C5/02 

3828 
6699 
9570 
244  / 
53)  / 

4026 
6900 
9773 
2647 
5520 

4224 
7/00 
9977 
2853 
5729 

4422 
730  / 
#/80 
3059 
5938 

46/9 
750  / 
0383 
3265 
6/47 

48/7 
7702 
0587 
347) 
6356 

50(5 
7902 
0790 
3677 
6565 

52/3 
8(03 
0993 
3884 
6774 

54(0 
8303 
//97 
4090 
6983 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

8072 
7652 
7232 
68/2 
6392 

8009 
7588 
7/67 
6746 
6325 

7945 
7523 
7/02 
6680 
6258 

7882 
7459 
7036 
66/4 
6/9/ 

78/8 
7395 
697  / 
6548 
6/24 

7754 
7330 
6906 
648  f 
6057 

7697 
7265 
6840 
64/5 
5990 

7627 
720  / 
6775 
6349 
5923 

7563 
7/36 
6709 
6282 
5856 

72-7499 
73-7071 
74-6644 
75-62/6 
76-5788 

2/7970 
22-0838 
22-3706 
22-6575 
22-9443 

8182 
(053 
3924 
6795 
9666 

8394 
(268 
4(4) 
70(5 
9888 

8606 
/4S2 
4358 
7235 
till 

88/7 
(697 
4576 
7455 
0334 

9029 

191  1 
4793 
7675 
0557 

924  / 
2/26 
50(0 
7895 
0780 

9453 
2340 
5228 
8((5 

(003 

9664 
2554 
5445 
8335 
/225 

9876 
2769 
5662 
8555 
/448 

76 
77 

78 
79 
80 

8/ 
82 
83 
84 
85 

597; 
555  / 
5/3/ 
47/( 
429  / 

5904 
5483 
5062 
464  / 
4220 

5836 
54/4 
4993 
4577 
4/49 

5769 
5346 
4923 
450  / 
4078 

570  / 
5277 
4854 
4430 
4007 

5633 
5209 
4784 
4360 
3936 

5565 
5/40 
47/5 
4290 
3864 

5497 
507/ 
4645 
42/9 
3793 

5429 
5002 
4575 
4148 
3722 

77-5361 
78-4933 
79-4505 
SO'4078 
8  /  -3650 

23'23// 
23-5/79 
23-8047 
24-09/5 
24-3783 

2536 
5407 
8278 
((49 
4020 

2762 
5636 
8509 
(383 
4256 

2988 
5864 
8740 
)6/7 
4493 

32/3 
6093 
8972 
/85/ 
4730 

3439 
632  / 
9203 
2085 
4967 

3665 
6549 
9434 
23(9 
5204 

3890 
6778 
9665 
2553 
5440 

4//6 
7006 
9896 
2787 
5677 

434  / 
7234 
#/28 
3021 
S9U 

81 
82 
83 
84 
85 

86 

87 
88 
89 
90 

387/ 
3457 
3031 
26// 
2/9/ 

3799 
3378 
2957 
2536 
2//5 

3727 

3306 
2884 
2462 
2040 

3655 
3233 
28/0 
2388 
(965 

3583 
3/60 
2737 
23/3 

(890 

35// 
3087 
2663 
2239 
18/4 

3439 
30/4 
2589 
2/64 
/739 

3367 
294  / 
25/5 
2089 
(663 

3295 
2868 
244  / 
20/4 
/588 

82-3222 
83-2795 
84-2367 
85-/940 
86-1512 

24'665/ 
24-95/9 
25-2387 
25-5255 
25-8(23 

6890 
976( 
2632 
5503 
8374 

7)30 

#004 
2877 
575  ( 
8624 

7370 
0246 
3/22 
5999 
8875 

7609 
0488 
3368 
6247 
9/26 

7849 
073  / 
36/3 
6495 
9377 

8088 
0973 
3858 
6743 
9627 

8328 
(2(5 
4(03 
6990 
9878 

8567 
(458 
4348 
7238 
#/29 

8807 
1700 
4593 
7486 
0379 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

(770 
/350 
0930 
05/0 
0090 

(694 
(274 
0853 
0432 

#<)(( 

1618 
1197 
0775 
0353 
993  / 

/542 
//20 
0697 
0275 
9852 

(466 
/043 
06/9 
0196 
9772 

/390 
0966 
054  / 
0//7 
9693 

/3/4 
0889 
0463 
#038 
96/3 

(237 
081  1 
0385 
9959 
9533 

1161 
0734 
0307 
9880 
9454 

87-1084 
88-0657 
89-0229 
89  '980  / 
90-9374 

26  -099  / 
26-3859 
26-6727 
26-9595 
27-2463 

(245 
41/5 
6986 
9857 
2728 

(498 
4372 
7245 
#((9 
2992 

(752 
4628 
7504 
038  ( 
3257 

2005 
4884 
7763 
0643 
3522 

2259 
5/4( 
8023 
0905 
3786 

25(2 
5397 
8282 
(166 
405  / 

2766 
5653 
8541 
/428 
43/6 

30/9 
5909 
8800 
(690 
4580 

3272 
6/65 
9059 
(952 
4345 

91 
92 
93 
94 
95 

96 
97 
98 
99 
(00 

73 

9670 
9250 
8830 
84/0 

7990 

9590 
9/69 
8748 
8327 
7906 

95/0 
9088 
8666 
8244 
7823 

9429 
9007 
8584 
8/62 

7739 

9349 
8926 
8502 
8079 
7655 

9269 
8844 
8420 
7996 
757  / 

9/88 
8763 
8338 
79/3 

7488 

9/07 
868  / 
8255 
7829 

74'  4 

9027 
8600 
8/73 
7746 
7320 

9  /  -8946 
92-85/8 
93  '809  / 
94-7663 
95-7235 

27-533) 
27-8/99 
28-/067 
28-3935 

28-6S03 

5599 
8469 
1340 
42(( 

7082 

5866 
8740 
(6(3 
4487 
736( 

6134 
90(0 
(886 
4763 
7639 

640  ( 
9280 
2(59 
5039 
7918 

6668 
9550 
2432 
53/4 
8/96 

6936 
982  / 
2705 
5590 
8475 

7203 
#09  / 
2978 
5866 
8753 

747  / 
036  ( 
325  / 
6/4f 
9032 

7738 
063  / 
3524 
64/7 
93)0 

96 
97 
98 
99 
100 

73° 

20' 

19' 

18' 

17'  |  16' 

15' 

14' 

13'  |  12'  |  11' 

20' 

15 

18'  |  17'  |  16'   15'   14'  |  13'  |  I*  |  11' 

SINE. 

COSINE. 
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16 

2 
3 
4 
5 

Co.SINE. 

SINE. 

2 
3 

4 
5 
6 
7 
8 
9 
10 

50' 

51' 

52' 

03' 

54' 

55' 

5ti' 

5V 

58' 

59' 

50' 

51'   52' 

53' 

54' 

55' 

5(i' 

57 

Bff 

f>n 

9572 
9/43 
87/5 
8286 
7858 

957  / 
9/4( 
87(2 
8283 
7853 

9570 
9/40 
8709 
8279 
7849 

9569 
9(38 
8707 
8276 
7845 

9568 
9/36 
8704 
8273 
784/ 

9567 
9/35 
8702 
8269 
7836 

9566 
9/33 
8699 
8266 
7832 

9566 
9/3/ 
8697 
8262 
7828 

9565 
9(29 
8694 
8259 
7824 

'9564 
I'9I28 
2'8692 
3  8256 
478/9 

•2896 
•5792 
•8688 
D5S4 
T4479 

2899 

5797 
8696 
(595 
4493 

290  / 
5803 
8704 
(606 
4507 

2904 
5808 
87/3 
/6/7 
452  / 

2907 
58/4 
872  / 
(628 
4535 

29/0 
5820 
8729 
(639 
4549 

29/3 
5825 
8738 
(650 
4563 

29/5 
583  / 
8746 
1661 
4577 

29/8 
5836 
8754 
1673 
459  / 

2921 
5842 
8763 
/684 
4605 

6 
7 
8 
9 

10 

7429 
7001 
6572 
6/44 
57/5 

7424 
6995 
6565 
6136 

5707 

74/9 
6989 
6559 
6/28 
5698 

74(4 
6983 
6552 
6(2( 

5690 

7409 
6977 
6545 
6//3 
5681 

7404 
697  / 
6538 
6/06 
5673 

7399 
6965 
6532 
6098 
5664 

7394 
6959 
6525 
6090 
5656 

7388 
6953 
65(8 
6083 

5647 

5  '7383 

6-6947 
7-6511 
S'6075 
9-5639 

/  7375 
2-027/ 
2-3/67 
2'6063 
2'8959 

7392 

0291 
3/89 
6088 
8987 

7409 
03(0 
32(2 
6((3 
90(5 

7425 
0330 
3234 
6/38 
9042 

7442 
0349 
3256 
6/63 

9070 

7459 
0369 
3278 
6(88 
9098 

7476 
0388 
330  / 
62/3 
9/26 

7492 
0408 
3323 
6238 
9154 

7509 
0427 
3345 
6263 
9182 

7526 

0447 
3367 
6288 
9209 

(/ 
12 
13 
14 

~I6 

17 
18 
19 

2(J 

5287 
4858 
4430 
400  / 
3573 

5277 
4848 
44/9 
3989 
3560 

5268 
4838 
4408 
3978 
3547 

5259 
4828 
4397 
3966 
3535 

5249 
48(8 
4386 
3954 
3522 

5240 
4807 
4375 
3942 
3509 

523  ( 
4797 
4364 
3930 
3497 

5222 
4787 
4353 
39/8 
3484 

52/2 
4777 
4342 
3906 
347  / 

10-5203 
1  1  '4767 
12-4331 
13-3895 
1  4  '3458 

3'(855 
3'475( 
3-7647 
4-0542 
4  '3438 

(885 
4784 
7683 
058  / 
3480 

(9/6 
48/7 
77/9 
0620 
3522 

(947 
4851 
7755 
0659 

3564 

(977 
4884 
779/ 
0698 
3605 

2008 
49(8 
7827 
0737 
3647 

2038 
495  / 
7864 
0776 
3689 

2069 
4984 
7900 
08/5 
373  ( 

2(00 
50(8 
7936 
0854 

3772 

2/30 
505  / 
7972 
0893 
3814 

11 
12 
13 
14 
15 

3/44 
27(6 
2287 
/859 
/430 

3131 

2701 
2272 
/843 
/4/3 

3//7 
2687 
2257 
/827 
(397 

3/04 
2673 
2242 
/8/f 
(380 

3090 
2658 
2226 
(795 
/363 

3077 

2644 
22/( 
/779 
(346 

3063 
2630 
2(96 
(762 
(329 

3050 
26/5 
2/8) 
/746 
/3I2 

3036 
260  / 
2(65 
(730 
(295 

IS'3022 
16-2586 
17-2150 
IS'1714 

19-1278 

4-6334 
4-9230 
5'2(26 
5  '5022 
579(8 

6379 
9277 
2/76 
5075 
7973 

6423 
9325 
2226 
5/28 

8029 

6468 
9372 
2276 
5(8( 

8085 

65/2 

94/9 
2326 
5233 

8140 

6557 
9467 
2376 
5286 
8(96 

660  / 
95/4 
2427 
5339 
8252 

6646 
956  ( 
2477 
5392 
8307 

6690 
9609 
2527 
5445 
8363 

6735 
9656 
2577 
5498 
8419 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

/002 
0573 
0/45 
97/6 
9288 

0984 
0555 
0/25 
9696 
9267 

0966 
0536 
0/06 
9676 
9246 

0949 
05/8 
0087 
9656 
9225 

093  / 
0499 
0067 
9635 
9203 

09/3 
0480 
0048 
96/5 

9/S2 

0895 
0462 
0028 
9595 
9(6f 

0877 
0443 
#009 
9574 
9/40 

0860 
0424 
9989 
9554 
9/J9 

20-0842 
2I'0406 
21  '9970 
22-9534 
23  '9097 

6'08/4 
6'37/fl 
6-6605 
6'950( 
7-2397 

0872 
377/ 
6669 
9568 
2467 

093  / 
3832 
6733 
9635 
2536 

0989 
3893 
6797 
9702 
2606 

(047 

3954 
6862 
9769 
2676 
5583 
8490 
(397 
4304 
72/( 

f/06 
40/6 
6926 
9835 
2745 

1(64 
4077 
6990 
9902 
28(5 

(223 
4(38 
7054 
9969 
2884 

(28( 
4(99 
7118 
#036 
2954 

1340 
426  / 
718S 
0102 

3023 

21 
22 
23 

24 
25 

26 

27 
28 
29 
30 

8859 
843  / 
8002 
7574 

7(45 

8837 
8408 
7979 
7549 
7/20 

88(5 
8385 
7955 
7525 
7095 

8794 
8362 
793  1 
7500 
7069 

8772 
8340 
7908 
7476 
7044 

8750 
83(7 
7884 
745) 
70(9 

8728 
8294 
7860 
7427 
6993 

8705 
827  / 
7837 
7402 
6968 

8683 
8248 
78(3 
7378 
6942 

24'866( 
25-8225 
267789 
27-7353 
28-69(7 

7  "5293 

7'8/89 
8-/085 
8-39S/ 
8  '6877 

5365 
8264 
1163 
4061 
6960 

5438 
8339 
/24( 
4142 
7044 

55(0 

84/4 
/3/9 
4223 
7/27 

5655 
8565 
(475 
4384 
7294 

5727 
8640 
(552 
4465 
7378 

5800 
87)5 
(630 

4546 
746  / 

5872 
8790 
(708 
4626 
7545 

5944 
8865 
/786 
4707 
7628 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

67/7 
6288 
5860 
543  / 
5003 

669  / 
626  / 
5832 
5403 
4973 

6665 
6234 
5804 
5374 
4944 

6638 
6207 
5776 
5345 
49(4 

66/2 
6/80 
5748 
53/7 
4885 

6586 
6(53 
572  ( 
5288 
4855 

6560 
6(26 
5693 
5259 
4826 

6533 
6099 
5665 
5230 
4796 

6507 
6072 
5637 
5201 
4766 

29  '648  / 
30-6045 
3  /  "5609 
32-5/73 
33-4736 

S'9772 
9-2668 
9-5564 
9'8460 
(0-/356 

9859 
2757 
5656 
8555 
(453 

9945 
2847 
5748 
8649 
(55) 

#031 
2936 
5840 
8744 
(648 

0(/8 
3025 
5932 
8839 
/746 

0204 
3//4 
6024 
8933 
(843 

0290 
3203 
6115 
9028 
1941 

0377 
3292 
6207 
9(23 
2038 

0463 
338  ( 
6299 
92(7 
2(35 

0549 
3470 
6391 
9312 
2233 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

4574 
4/46 
37/7 
3289 
2860 

4544 
4//5 
3685 
3256 
2827 

45/4 
4084 
3653 
3223 
2793 

4483 
4052 
362  ( 
3/90 
2759 

4453 
402  / 
3589 
3/57 
2725 

4422 
3990 
3557 
3(24 
2692 

4392 
3958 
3525 
309  / 
2658 

4361 
3927 

3493 
3058 
2624 

433  ( 
3896 
3460 
3025 
2590 

34-4300 
35-3864 
36-3428 
37-2992 
38-2556 

/  0-4252 

(07/48 
(  (  '0044 
(  1  '2940 
(  (  '5835 

4352 
725  / 
0/49 
3048 
5947 

4452 

7354 
0255 
3(57 
6058 

4553 
7457 
036( 
3265 
6(70 

4653 
7560 
0467 
3374 
628  / 

4753 
7663 
0573 
3482 
6392 

4853 
7766 
0678 
359  ( 

6504 

4953 
7869 
0784 
3699 
6615 

5054 
7972 
0890 
3808 
6726 

5/54 

8075 
0996 
39(6 
6837 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

2432 
2004 
(575 
//47 
07/8 

2397 
1968 
IS  39 
1109 
0680 

2363 
(933 
(502 
(072 
0642 

2328 
(897 
(466 
/035 
0604 

2294 
/862 
/430 
0998 
0566 

2259 
1826 
(393 
096  ( 
0528 

2224 
/79( 
(357 
0923 
0490 

2)89 
1755 
/32( 
0886 
0452 

2/55 
(7/9 
(284 
0849 
04/4 

39-2/20 
40'  (684 
4fl248 
42-0812 
43-0375 

/C873/ 
(2'(627 
(2  '4523 
(274(9 
13  0315 

8846 
(744 
4643 
7542 
0440 

8960 
(86( 
4763 
7664 
0565 

9074 
(978 
4882 
7787 
069( 

9/88 
2095 
5002 
7909 
08/6 

9302 
22/2 
5(22 
803( 
094  ( 

94)6 
2329 
524  ( 
8/54 
/066 

9530 
2446 
536  ( 
8276 
(/92 

9644 
2562 
548  ( 
8399 
(3/7 

9758 
2679 
5600 
8521 
(442 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

0290 
9861 
9433 
9004 
8576 

025  / 
982  / 
9392 
8963 
8533 

02/2 
9782 
9352 
892  / 
8491 

0/73 
9742 
93// 
8880 
8449 

0/34 
9702 
927  / 
8839 
8407 

0095 
9663 
9230 
8797 
8365 

0056 
9623 
9/89 
8756 
8322 

#0(7 
9583 
9)49 

87(4 
8280 

9978 
9543 
9/08 
8673 
8237 

43-993=' 
44-9503 
45'9U67 
46-8631 
47-8/95 

13-3211 
13-6107 
I3'9003 
I4'I898 
14-4794 

3339 
6238 
9/36 
2035 
4934 

3467 
6368 
9270 
2/7/ 
5073 

3535 
6499 
9403 
2308 
52(2 

3723 
6630 
9537 
2444 
535  / 

385  / 

6761 
967  / 
2580 
5490 

3979 
6892 
9804 
27/7 
5629 

4/07 
7022 
9938 
2853 
5769 

4235 
7/53 
#07  / 
2989 
5908 

4363 
7284 
0205 
3126 

6047 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

8/47 
77/9 
7290 
6862 
6433 

8104 
7675 
7245 
68/6 
6387 

806( 
763  / 
720  / 
677  / 
6340 

8018 
7587 
7/56 
6725 
6294 

7975 
7543 
7111 
6679 
6247 

7932 
7499 
7066 
6634 
620  ( 

7889 
7455 
702/ 
6588 
6154 

7845 
74(( 
6977 
6542 
6(08 

7802 
7367 
6932 
6496 
606) 

48-7759 
49-7323 
50-6887 
5C6450 
52  60/4 

147690 
I5-05S6 
15-3482 
IS'6378 
IS'9274 

7832 
0731 
3630 
6528 
9427 

7974 
0876 
3777 
6679 
9580 

81/6 
(020 
3925 
6S29 
9733 

8258 
((65 
4072 
6979 
9886 

8400 
(3/0 
4220 
7/29 
#039 

8542 
(455 
4367 
7280 
0/92 

8684 
/599 
45/5 
7430 
0345 

SS->6 
(744 
4662 
7580 
0498 

8968 
1889 
4810 
7730 
065  ( 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

6005 
5576 
5/48 
47(9 
429  ( 

5957 
5528 
5099 
4669 

4240 

59/0 
5480 
5050 
4620 
4190 

5863 
5432 
500  / 
4570 
4(39 

5816 
5384 
4952 
4520 

4088 

5768 
5336 

4903 
4470 
4037 

572  ( 
5287 
4854 
4420 
3987 

5673 
5239 
4805 
4370 
3936 

5626 
5/9/ 
4755 
4320 

3885 

53-5578 
54-5/42 
55-4706 
56-4270 
57'3834 

(6-2(70 
(6'5066 
(67961 
(7-0857 
(7-3753 

2326 

5224 
8/23 
(022 
3920 

2481 
5383 
8284 
//86 

4037 

2637 

5542 
8446 
/350 
4254 

2793 
5700 
8607 
(5/4 
442) 

2949 
5859 
8769 
(678 
4588 

3/05 

60/8 
8930 
/843 
4755 

3261 
6(76 
9092 
2007 
4922 

34(7 
6335 
9253 

2/71 
5089 

3572 
6493 
94/4 
2335 
5256 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

3862 
3434 
3005 
2577 
2(48 

38// 
3381 
2952 
2523 
2093 

3759 
3329 
2899 
2469 
2039 

3708 
3277 
2846 
24(5 
1984 

3656 
3224 
2793 
236/ 
(929 

3605 
3172 
2739 
2307 
(874 

3553 
3(19 
2686 
2252 
(8/9 

350) 
3067 
2632 
2/98 
(764 

3450 
30/4 
2579 
2/44 

1709 

58-3398 
59-2962 
60-2526 
61  '2089 
62-1653 

17  '6649 
/  7  '9545 
(8'244( 
18-5337 
(8  '8233 

68/9 
97(8 
26/6 
55(5 
84(4 

6989 
9890 
2792 
5693 
8595 

7/59 
#063 
2967 
587  / 
8776 

7328 
0235 
3/42 
6049 
8956 

7498 
0408 
33(8 
6228 
9/37 

7668 
0580 
3493 
6406 
93(8 

7838 
0753 
3668 
6584 
9499 

8007 
0925 
3844 
6762 
9680 

8/77 
(098 
40/9 
6940 

986/ 

61 
62 
63 
64 
65 

(720 
(29/ 
0863 
0434 
#006 

/664 
/235 
0805 
0376 

9947 

(608 
/(78 
0748 
03(8 

9888 

/553 
//22 
069  ( 
0260 
9829 

(497 
(065 
0633 
020  / 
9770 

(441 
(008 
0576 
0/43 
97/0 

(385 
0952 
05/8 
0085 
965  / 

(329 
0895 
0460 
#026 
9592 

1273 

0838 
0403 
9968 
9532 

63-1217 
64-0781 
65-0345 
65-9909 
66-9473 

(9'//29 
19-4024 
(9'6920 
(9'98/6 
20-27/2 

(3(2 
42J( 
7110 
#008 
2907 

(496 

4397 
7299 
0200 
3(02 

(680 
4584 
7488 
0392 
3297 

(863 
4770 
7677 
0585 
3492 

2047 
4957 
7867 
0777 
3686 

223  ( 
5(43 
8056 
0969 
3881 

24(4 
5330 
8245 

1/61 
4076 

2598 
5516 

8434 
(353 
427  ( 

2782 
5703 
8624 
(545 
4465 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

9577 
9/49 
8720 
8292 
7863 

95/7 
9088 
8659 
8230 

7800 

9458 
9027 
8597 
8/67 

7737 

9398 
8967 
8536 
8/05 
7674 

9338 
8906 
8474 
8042 
76/0 

9278 
8845 
84(2 
7979 
7547 

92/7 
8784 
8350 
79/7 
7483 

9/57 
8723 
8288 
7854 
7420 

9097 
8662 
8227 
779  / 
7356 

67-9037 
68'860( 
69-8/65 
707728 
7/7292 

20-5608 
20-8504 
21  -1400 
2  (  '4296 
2(7(92 

5806 
8704 
(603 
4502 
7400 

6003 
8905 
(806 
4708 
7609 

620  ( 
9105 
2009 
49/4 
78/8 

6399 
9306 
22(3 
5/20 
8027 

6596 
9506 
24/6 
5326 
8235 

6794 
9706 
2619 
5532 

8444 

699  ( 
9907 
2822 
5737 
8653 

7(89 
#107 
3025 
5943 
8861 

7386 
0307 
3228 
6149 
9070 
199/ 
4912 
7833 
0754 
3675 

71 
72 
73 

74 
75 

7435 
7006 
6578 
6/49 
572  / 

737/ 
6942 
65/2 
6083 
5654 

7307 
6877 
6446 
60(6 
5586 

7243 
68(2 
638  ( 
5949 
55(8 

7/78 
6746 
63/5 
5883 
545  ( 

7/(4 
668/ 
6249 
58/6 
5383 

7050 
66/6 
6(83 
5749 
53(5 

6985 
655  / 

61  16 
5682 
5248 

6921 
6486 
6050 
56/5 
5/80 

72-6856 
73-6420 
74-5984 
75-5548 
76-5112 

22-0087 
22-2983 
22-5879 
22  8775 
23'/67/ 

0299 
3(98 
6096 
8995 
(894 

05/) 
34/2 
63(3 
92(5 
2((6 

0722 
3626 
653  / 
9435 
2339 

0934 
384) 
6748 
9655 
2562 

//45 
4055 
6965 
9875 
2784 

(357 
4269 
7(82 
#094 
3007 

1568 
4484 
7399 
0314 
3230 

(780 
4698 
76(6 
0534 
3452 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

5292 
4864 
4435 
4007 
3579 
3(50 
2722 
2293 
(865 
(436 

5224 
4795 
4366 
3936 
3507 
3078 
2648 
22/9 
/790 
(360 

5(56 
4726 
4295 
3865 
3435 
3005 
2575 
2(45 
(7(4 
(284 

5087 
4656 
4225 
3794 
3363 
2932 
250) 
2070 
(639 
(208 

50/9 
4587 
4/55 
3723 
3292 
2860 
2428 
(996 
(564 
//32 

4950 
45/8 
4085 
3652 
3220 
2787 
2354 
(922 
(489 
(056 

4882 
4448 
40(5 
358  ( 
3(48 
27(4 
228  ( 
(847 
/4(3 
0980 

48/3 
4379 
3944 
35(0 
3076 
2641 
2207 
(772 
(338 
0904 

4745 
4309 
3874 
3439 
3003 
2568~ 
2/33 
(698 
(262 
0827 

77-4676 
78-4240 
79-3804 
SO'3367 
8C293( 
82  '2495 
83-2059 
84-  (623 
85-1187 
86-0751 

23-4567 
23-7463 
24-0359 
24-3255 
24  '6  (50 
24-9046 
25'/942 
25'4838 
257734 
26-0630 

4792 
769  / 
0590 
3488 
6387 
9286 
2/84 
5083 
7982 
0880 

50(8 
79/9 
082) 
3722 
6624 
9525 
2427 
5328 
8229 

5243 
8148 
(052 
3956 
6860 
"9765 
2669 
5573 
8477 
(382 

5469 
8376 
/283 
4190 
7097 
#004 
29)) 
5818 
8725 
(632 

5694 
8604 
15(4 
4424 
7333 
~0243 
3/53 
6063 
8973 
1882 

5920 
8832 
(745 
4657 

7570 

3395 
6308 
9220 
2/33 

6145 
9060 
(976 
4891 
7807 
0722 
3637 
6553 
9468 
2383 

6370 
9289 
2207 
5(25 
8043 
0961 
3879 
6797 
97/6 
2634 

6596 
95/7 
2438 
5359 
8279 
~/200 
4/21 
7042 
9963 
2884 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

(008 
0579 
0(5( 
9722 
9294 

093  ( 
0502 
#072 
9643 
92(4 

0854 
0424 
9994 
9564 
9(33 

0777 
0346 
99(5 
9484 
9053 

0700 
0269 
9837 
9405 
8973 

0623 
0(9/ 
9758 
9325 

8893 

0546 
01(3 
9679 
9246 
88(2 

0469 
#035 
9600 
9(66 
8732 

0392 
9957 
952  ( 
9086 
865  ( 

87-03/5 
87-9879 
SS'9443 
89-9006 

90-8570 

26  3526 
26-6422 
26-93/7 
27-22/3 
27-5/09 

3779 
6678 
9576 
2475 
5374 

4032 
6934 
9835 
2737 
5638 

4286 
7/90 
#094 
2998 
5903 

4539 
7446 
0353 
3260 
6)67 

4792 
7702 
06/2 
3522 
643  ( 

5046 
7958 
OS7/ 
3783 
6696 

5299 
82/4 
//30 

4045 
6960 

5552 
8470 
1388 
4306 
7225 

5805 
8726 
1647 
4568 

74S9 

91 
92 
93 
94 

95 

97 
98 
99 
100 

96 

97 
98 
99 
100 

73 

8865 
8437 
8008 
7580 
7/5/ 

8784 
8355 
7926 
7496 
7067 

8703 
8273 
7843 
74(3 
6983 

8622 
8)9) 
7760 
7329 

6898 

854  ( 
8/09 
7677 
7245 
68(4 

8460 
8027 
7594 
7/62 
6729 

8379 

7945 
75// 

7078 
6644 

8297 
7863 
7428 
6994 
6560 

82/6 

7780 
7345 
69/0 
6475 

9/8/34 
927698 
937262 
94-6826 
95-6390 

27-8005 
28  '090  / 
28-3797 
28-6693 

28-9589 

8272 
1171 

4070 
6968 
9867 

8540 
(441 
4343 
7244 
#146 

8807 

171  1 
4615 
7520 
0424 

9074 
I98( 
4888 
7795 
0702 

934  ( 
2251 

5/6) 
807/ 
098  / 

9608 
252  / 
5434 
8346 
/259 

9876 
279  / 
5706 
8622 
(537 

#(43 

3061 
5979 
8897 
(8/5 

0410 
333  / 
6252 
9/73 

2094 

10' 

9' 

8' 

r   i;' 

5' 

4' 

3' 

2' 

P 

10' 

9' 

8' 

1 

6' 

5' 

4'  |  3' 

2-  |  r 

3 

SINE. 

COSINE.            73° 

IQt 


TRAVERSE  TABLES. 


17C 
/ 

2 
3 
4 

5 
6 
7 
8 
9 
10 

COSINE. 

SINE.             17° 

0' 

P 

2' 

3' 

•i' 

5' 

&  \  r 

8'  i  y 

0' 

r 

2' 

3' 

4'    5' 

«'    7'    8' 

9' 

/ 
2 
3 
4 

5 

9563 
9/26 
8689 
8252 
78/5 

9562 
9/24 
8687 
8249 

78/; 

956/ 
9/23 

8684 
8245 
7807 

9560 
9/2/ 
868; 
8242 
7802 

9560 
9//9 
8679 
8239 
7798 

9559 
9//S 
8676 
8235 
7794 

9558 
9116 
8674 
8232 
7790 

9557 
9114 
867  / 
8228 
7785 

9556 
9//2 
8669 
8225 
778  / 

'9555 
1-9111 
2-8666 
3'822I 
4-7777 

'2924 
'5847 
•877/ 
C/695 
C46/9 

2926 
5853 
8779 
/706 
4632 

2929 
5859 
8788 
/7/7 
4646 

2932 
5864 
8796 
/728 

4660 

2935 
5870 
8805 
/739 
4674 

2938 
5875 
88(3 
(750 
4688 

2940 
588  / 
882  / 
(762 
4702 

2943 
5886 
8830 
(773 
47(6 

2946 
5892 
8838 
(784 
4730 

2949 
5897 
8846 
(795 
4744 

7378 
6941 
6504 
6067 
5630 

7373 
6935 
6498 
6060 
5622 

7368 
6929 
649  / 
6052 
56/3 

7363 
6923 
6484 
6044 
5605 

7358 
6917 
6477 
6037 
5596 

7353 
69  // 
6470 
6029 
5588 

7348 
6906 
6463 
602  / 
5579 

7342 
6900 
6457 
60/4 
557  / 

7337 
6894 
6450 
6006 
5562 

S'7332 
6  '6888 
7  '6443 
8'  5998 
9-5554 

/  '7542 
2-0466 
2  '3390 
2-63/3 
2  '9237 

7559 
0485 
34/2 
6338 
9265 

7576 
0505 
3434 
6364 
9293 

7592 
0524 
3456 
6389 
932  / 

7609 
0544 
3479 
64/4 
9348 

7626 
0563 
350  / 
6439 
9376 

7642 
0583 
3523 
6464 
9404 

7659 
0602 
3545 
6489 
9432 

7676 
0622 
3568 
65/4 
9460 

7692 
064  / 
3590 
6539 
9487 

6 
7 

8 
9 

10 

/; 

/2 
13 
(4 
/5 
16 

;7 

18 

19 

20 

5/94 
4757 
4320 
3883 
3446 

5/84 
4746 
4309 
3871 
3433 

5/75 
4736 
4297 
3859 
3420 

5/65 
4726 
4286 
3847 

3407 

5/56 
47/6 
4275 
3835 
3395 

5/47 
4705 
4264 
3823 
3382 

5/37 
4695 
4253 
38  // 
3369 

5/28 
4685 
4242 
3799 
3356 

51  IS 
4675 
423  / 
3787 
3343 

10-5109 
H'4664 
12-4220 
13-3775 
14-3330 

3'2/6/ 
3'5085 
3-8008 
4-0932 
4-3856 

2(9/ 
5//S 
8044 
097  / 
3897 

2222 
5/5/ 
8081 
1010 
3939 

2253 
5/85 
S//7 
/049 
398  f 

2283 
52/8 
8/53 
1088 
4023 

23/4 
525  / 
8/89 
//27 
4064 

2344 
5285 
8225 
1/66 
4/06 

2375 
53(8 
8261 
(205 
4(48 

2406 
5352 
8298 
/243 
4/89 

2436 
5385 
8334 
(282 
423) 

11 
12 
13 
14 
15 

3009 
2572 
2/35 
(698 
/26/ 

2995 
2557 
2/20 
(682 
(244 

2982 
2543 
2/04 
/%66 
(227 

2968 
2528 
2089 
(649 
(2/0 

2954 
2514 
2074 
/633 
//93 

294  / 
2499 
2058 
(6/7 
//76 

2927 
2485 
2043 
/60/ 
//59 

29/3 

2470 
2027 
(584 
1141 

2899 
2456 
20/2 
/568 
//24 

15-2886 
16-2441 
17-1996 
18-1552 
I9'II07 

4-6779 
4-9703 
5-2627 
5-555  / 

5-8474 

6824 
9750 
2677 
5603 
8530 

6868 
9798 
27-27 
5656 
8586 

69(3 

9845 
2777 
5709 
864  / 

6957 
9892 
2827 
5762 
8697 

7002 
9940 
2877 
58/5 
8752 

7046 
9987 
2927 
5868 
8808 

709  ( 
#034 
2977 
5920 
8864 

7135 
008  / 
3027 
5973 
89/9 

7/80 
0/29 
3077 
6026 
8975 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

0824 
0387 
9950 
95/3 
9076 

0806 
0368 
993  / 
9493 
9055 

0788 
0350 
99;  / 
9472 
9034 

0770 
033  / 
989  / 
9452 
90/2 

0752 
03/2 
9872 
943  / 
899  / 

0734 
0293 
9852 
941  / 
8970 

07/7 
0274 
9832 
9390 
8948 

0699 
0256 
98/3 
9370 
8927 

068  / 
0237 
9793 
9349 
8905 

20'0663 
21-0218 
2T9773 
22  '9329 
23-8884 

6-/39S 
6  '4322 
6'7245 
7'0/69 
7'3093 

(456 
4383 
7309 
0236 
3/62 

/5/5 
4444 
7373 
0303 
3232 

(573 
4505 
7437 
0369 
3302 

(632 
4567 
750  / 
0436 
337  / 

(690 
4628 
7565 
0503 
344  / 

(748 
4689 
7629 
0570 
35/0 

(807 
4750 
7693 
0636 
3580 

/865 
48// 
7757 
0703 
3649 

/924 
4872 
7821 
0770 
37/9 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

8639 
8202 
7765 
7328 
689) 

86/7 
8/79 
7742 
7304 
6866 

8595 
8/56 
77/8 
7279 
6840 

8573 
8/33 
7694 
7254 
68/5 

855  / 
8//0 
7670 
7230 
6789 

8528 
8087 
7646 
7205 
6764 

8506 
8064 
7622 
7/80 
6738 

8484 
804/ 
7598 
7/55 
67/2 

8462 
80/8 
7574 
7/30 
6687 

24'8439 
257995 
267550 
277/05 
28  666  / 

7-60/7 
7-8940 
S-/864 
8-4788 
S'77/2 

6089 
90/5 
/942 
4868 
7795 

6161 
9091 
2020 
4949 
7878 

6234 
9166 
2098 
5030 
7962 

6306 
924  / 
2/76 
5//0 

8045 

6378 
93/6 
2253 
5/9( 
8(29 

6450 
939  ( 
233  ( 
5272 
82(2 

6523 
9466 
2409 
5352 
8295 

6595 
954  / 
2487 
5433 
8379 

6667 
96(6 
2565 
55/4 
8462 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 

6454 
60/8 
558  / 
5/44 
4707 

6428 
5990 
5553 
5//5 
4677 

6402 
5963 
5524 
5086 
4647 

6375 
5936 
5496 
5057 
46/7 

6349 
5908 
5468 
5028 
4587 

6322 
5881 
5440 
4999 
4557 

6296 
5854 
54/2 
4970 
4528 

6269 
5826 
5383 
494  / 
4498 

6243 
5799 
5355 
49// 

4468 

29-62/6 
30-5772 
3  /  '5327 
32-4882 
33-4438 

9'0635 
9-3559 
9-6483 
9-9406 
(0-2330 

072  / 
3648 
6574 
950  / 
2427 

0808 
3737 
6666 
9596 
2525 

0894 
3826 
6758 
9690 
2622 

0980 
39/5 
6850 
9785 
2719 

/066 
4004 
6942 
9879 
28(7 

((52 

4093 
7033 
9974 
29/4 

(239 
4/82 
7/25 
#068 
30  // 

/325 
427  / 
72/7 
0/63 
3/09 

141  1 
4360 
7309 
0257 
3206 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

4270 
3833 
3396 
2959 
2522 

4239 
380  / 
3363 
2926 
2488 

4208 
3770 
333  / 
2892 
2454 

4/78 
3738 
3299 
2859 
2420 

4/47 
3707 
3266 
2826 
2386 

4//6 
3675 
3234 
2793 
235  / 

4085 
3643 
320  / 
2759 
23/7 

4055 
36/2 
3/69 
2726 
2283 

4024 
3580 
3/36 
2693 
2249 

34-3993 
35-3548 
36-3/04 
37-2659 
38-22/4 

(0-5254 
/O'S/78 

irnoi 

1  1  '4025 
1  1  '6949 

5354 
8280 
(207 
4(33 
7060 

5454 
8383 
(3(3 
4242 
7I7( 

5554 
8486 
(4/8 
4350 
7282 

5654 
8589 
(524 
4459 
7394 

5754 
8692 
/630 
4567 
7505 

5855 
8795 
(735 
4676 
76/6 

5955 
8898 
(84/ 
4784 
7727 

6055 
900  / 
/947 
4893 
7839 

6(55 
9/03 
2052 
500  / 
7950 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

2085 
(648 
1211 
0774 
0337 

2050 
(6(2 
//74 
0737 
0299 

20/5 
/576 
//38 
0699 
026  / 

/980 
/54/ 
1101 
0662 
0222 

/945 
(505 
(064 
0624 
0/84 

/9/0 
1469 
/028 
0587 
0/45 

(875 
(433 
099  / 
0549 
0/07 

(840 
/397 
0954 
05/1 
0068 

(805 
/36/ 
09/7 
0474 
#030 

39-1770 
40-1325 
41-0881 
42-0436 
42'999I 

1  1  '9872 
/2'2796 
/  2  '5720 
/2'8644 
(3'/567 

9986 
29(3 
5839 
8766 
(692 

#(00 
3030 
5959 
8868 
(8(8 

02/5 
3/47 
6079 
90// 
/943 

0329 
3263 
6(98 
9(33 
2068 

0443 
3380 
63/8 
9255 
2/93 

0557 
3497 
6437 
9378 
23/8 

067  / 
36/4 
6557 
9500 
2443 

0784 
3730 
6676 
9622 
2568 

0898 
3847 
6796 
9745 
2693 

41 
42 
43 
44 
45 

9900 
9463 
9026 
8589 
8/52 

9861 
9423 
8985 
8548 
8//0 

9822 
9383 
8945 
8506 
8067 

9783 
9343 
8904 
8464 
8025 

9743 
9303 
8863 
8422 
7982 

9704 
9263 
8822 
8380 
7939 

9665 
9223 
878  / 
8339 
7897 

9625 
9/82 
8740 
8297 
7854 

9586 
9/42 
8698 
8255 
78// 

43-9547 
44-9/02 
45-8657 
46-82/3 
47-7768 

/  3-449  / 
/374/5 
/  4  -0338 
/4'3262 
/4'6/86 

46(9 
7545 
0472 
3398 
6325 

4747 
7676 
0605 
3535 
6464 

4875 
7807 
0739 
3671 
6603 

5003 
7938 
0872 
3807 
6742 

5/3/ 
8068 
/006 
3944 
688  / 

5259 
8/99 
((39 
4080 
7020 

5386 
8330 
/273 
42/6 
7/59 

55/4 
8460 
(406 
4352 
7298 

5642 
859  / 
/540 
4488 
7437 

46 
47 
48 
49 
50 

5/ 
52 
53 
54 
55 
56 
57 
58 
59 
60 

77/5 
7278 
6842 
6405 
5968 

7672 
7234 
6796 
6359 
592  / 

7629 
7/90 
675  / 
63/3 
5874 

7585 
7/46 
6706 
6267 
5827 

7542 
7/0/ 
666/ 
622  / 
5780 

7498 
7057 
66/6 
6/74 
5733 

7454 
70/2 
6570 
6/28 
5686 

74// 
6968 
6525 
6082 
5639 

7367 
6923 
6480 
6036 
5592 

48-7323 
49-6879 
50-6434 
5  /  '5989 
52-5545 

/4'9//0 
/  5  '2033 
/  5  '4957 
/5788( 
/  6  -0804 

925  ( 
2(78 
5/04 
8031 
0957 

9393 
2323 
5252 
8I8( 

1  1  10 

9535 
2467 
5399 
833  / 
(263 

9677 
26/2 
5547 
848  ( 
(4(6 

98/9 
2756 
5694 
8632 
1569 

996  ( 
290  ( 
584  ( 
8782 
(722 

#/02 
3046 
5989 
8932 
(875 

0244 
3190 
6/36 
9082 
2028 

0386 
3335 
6283 
9232 
2/8/ 

51 

52 
53 
54 
55 
56 
57 
58 
59 
60 

5531 

5094 
4657 
4220 
3783 

5483 
5045 
4607 
4/70 
3732 

5435 
4997 
4558 
4//9 
368  / 

5388 
4948 
4509 
4069 
3630 

5340 
4899 
4459 
40/9 
3578 

5292 
485  / 
44/0 
3968 
3527 

5244 
4802 
4360 
39/8 
3476 

5/96 
4753 
43/0 
3867 
3424 

5/48 
4704 
4261 
38/7 
3373 

53-5/00 
54'4656 
55'42// 
56-3766 
57  '3322 

(6'3728 
(6  '6652 
(6-9576 
/  7  '2499 
/  7  '5423 

3884 
68(0 
9737 
2663 
5590 

4040 
6969 
9898 
2828 
5757 

4/95 
7/27 
#060 
2992 
5924 

435  / 
7286 
022  / 
3/56 
609  ( 

4507 
7445 
0382 
3320 
6257 

4663 
7603 
0543 
3484 
6424 

48/8 
7761 
0705 
3648 
659  / 

4974 
7920 
0866 
38/2 
6758 

5/30 
8078 
(027 
3976 
6925 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

3346 
2909 
2472 
2035 
/598 

3294 
2856 
24/8 
/98/ 
(543 

3242 
2803 
2365 
/926 
(487 

3/90 
275  / 
23/( 
(S7( 
/432 

3/38 
2698 
2257 
(8/7 
1377 

3086 
2645 
2203 
/762 
1321 

3034 
2592 
2/50 
(70S 
(265 

2982 
2539 
2096 
/653 
(2/0 

2929 
2486 
2042 
(598 
//54 

58-2877 
59-2432 
60-1988 
6TI543 
62-1098 

/  7  '8347 
(8-/270 
(8-4/94 
/87//S 
(9-0042 

85/6 
(443 
4369 
7296 
0222 

8686 
(6(5 
4545 
7474 
0403 

8856 
(788 
4720 
7652 
0584 

9025 
(960 
4895 
7830 
0765 

9195 
2(33 
5070 
8008 
0945 

9365 
2305 
5245 
8/86 
((26 

3534 
2477 
542  / 
8364 
(307 

9704 
2650 
5596 
8542 
/4S8 

9873 
2822 
577( 
8720 
(668 

61 
62 
63 
64 
65 

1161 

0724 
0287 
9850 
94/3 

//05 
0667 
0229 
9792 
9354 

(049 
06/0 
0/7/ 
9733 
9294 

0992 
0553 
0//3 
9674 
9234 

0936 
0496 
#055 
96/5 
9/75 

0880 
0439 
9997 
9556 
9//5 

0823 
0387 
9939 
9497 
9055 

0767 
0324 
988  / 
9438 
8995 

07/0 
0267 
9823 
9379 
8935 

63-0654 
64-0209 
64-9765 
65-9320 
66-8875 

(9  '29  65 
(9-5889 
(9-88/3 
20-/736 
20-4660 

3/49 
6075 
9002 
(928 
4855 

3332 
6262 
9(9( 
2(20 

5050 

35/6 
6448 
9380 
23/2 
5244 

3700 
6634 
9569 
2504 
5439 

3883 
682  ( 
9758 
2696 
5634 

4067 
7007 
9947 
2888 
5828 

4250 
7/93 
#(36 
3080 
6023 

4434 
7380 
0325 
327  / 
62/7 

46/7 
7566 
05/5 
3463 
64/2 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

8976 
8539 
8/03 
7666 
7229 

8916 
8478 
8040 
7603 
7/65 

8855 
84/7 
7978 
7540 
7/0/ 

8795 
8355 
79/6 
7476 
7037 

8734 
8294 
7854 
74/3 
6973 

8674 
8233 
779  / 
7350 
6909 

86/3 
8/7/ 
7729 
7287 
6845 

8552 
8/09 
7666 
7223 
678  / 

849  / 
8048 
7604 
7/60 
67/6 

67  '843  / 
68-7986 
697541 
707097 
7T6652 

207584 
2C0508 
2C343/ 
2  /  '6355 
2  /  '9279 

778  / 
0708 
3634 
656  ( 
9487 

7979 
0908 
3837 
6767 
9696 

8/76 
(108 
4040 
6973 
9905 

8374 
1309 
4243 
7178 
#//3 

857  / 
/509 

4446 
7384 
0322 

8769 
(709 
4649 
7590 
0530 

8966 
(909 
4852 
7796 
0739 

9/63 
2/09 
5055 
SCO/ 
0947 

936) 
2309 
5258 
8207 
//56 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

6792 
6355 
59/8 
548  / 
5044 

6727 
6289 
585  / 
54/4 
4976 

6662 
6224 
5785 
5346 
4908 

6597 
6/58 
57/8 
5279 
4839 

6533 
6092 
5652 
52/J 

477/ 

6468 
6026 
5585 
5/44 
4703 

6403 
596  / 
55/9 
5076 
4634 

6338 
5895 
5452 
5009 
4566 

6273 
5829 
5385 
494  / 
4497 

72-6207 
73-5763 
74-53/8 
75-4874 
76-4429 

22'2202 
22-5/26 
22-8050 
23-0974 
23-3897 

24(4 
5340 
8267 
(193 
4(20 

2625 
5555 
8484 
14(3 
4342 

2837 
5769 
870  ( 
(633 
4565 

3048 
5983 
89/8 
(853 

4787 

3259 
6/97 
9/35 
2072 
50/0 

347  / 
6411 

9351 
2292 
5232 

3682 
6625 
9568 
25// 
5455 

3893 
6839 
9785 
273  / 
5677 

4(04 
7053 
#002 
295  / 
5899 

76 
77 
78 
79 
80 

8/ 
82 
83 

84 
85 

4607 
4/70 
3733 
3296 
2859 

4538 
4/00 
3662 
3225 
2787 

4469 
4030 
3592 
3/53 
27/4 

4400 
3960 
352  / 
308/ 
2642 

433  / 
3890 
3450 
30/0 
2569 

4262 
3820 
3379 
2938 
2497 

4/92 
3750 
3308 
2866 
2424 

4/23 
3680 
3237 
2794 
235  / 

4054 
36/0 
3/66 
2722 
2279 

77-3984 
78'3540 
79'3095 
SO'2650 
81-2206 

23  '682  / 
23-9745 
24-2669 
24-5592 
24-85/6 

7046 
9973 
2899 
5826 
8752 

7272 
#20  f 
3/30 
6060 
8989 

7497 
0429 
336  ( 
6293 
9225 

7722 
0657 
3592 
6527 
9462 

7947 
0885 
3823 
6760 
9698 

8173 
1113 
4053 
6994 
9934 

8398 
/34/ 
4284 
7227 
#/7/ 

8623 
(569 
45/5 
746  / 
0407 

8848 
(797 
4746 
7694 
0643 

81 
82 
83 
84 
85 

86 

87 
88 
89 
90 

2422 
1985 
/548 

0674 

2349 
1911 
1473 
1036 
0598 

2276 
(837 
/39S 
0960 
052  / 

2202 
/763 
1323 
0884 
0444 

2/29 
/689 
(248 
0808 
0368 

2056 
/6/4 
//73 
0732 
029  / 

(982 
1540 
1098 
0656 
0214 

/908 
/465 
/023 
0580 
0/37 

/835 
/39/ 

0947 
0503 
#060 

82-1761 
83-1316 
84-0872 
85-0427 
85-9982 

25'  (440 
25-4363 
25-7287 
26'02/( 
26  '3/35 

(679 
4605 
7532 
0458 
3385 

(9/8 
4847 
7777 
0706 
3635 

2(57 
5089 
802/ 
0953 
3885 

2396 
5331 
8266 
1201 
4/36 

2636 
5573 
85// 
(448 
4386 

2875 
58/5 
8755 
(696 
4636 

3//4 
6057 
9000 
(943 
4886 

3353 
6299 
9245 
2/9/ 
5/37 

3592 
654  / 
9489 
2438 
5387 

86 

87 
88 
89 

90 

91 
92 
93 
94 
95 

0237 
9800 
9363 
8927 
8490 

0/60 
9722 
9284 
8847 
8409 

0082 
9644 
9205 
8766 
8328 

#005 
9565 
9/26 
8686 
8247 

9927 
9487 
9046 
8606 
8/66 

9849 
9408 
8967 
8526 
8085 

9772 
9330 
8887 
8445 
8003 

9694 
925  / 
8808 
8365 

7922 

96/6 
9/72 
8728 
8284 
784  / 

86-9538 
87-9093 
88-8649 
89  '8204 
907759 

26-6058 
26-8982 
27-/906 
27-4829 
277753 

63(( 
9238 
2/64 
509  / 
80/7 

6564 
9494 
2423 
5352 
8282 

68/8 
9750 
2682 
56/4 
8546 

707  / 
#005 
2940 
5875 
88/0 

7324 
026  / 
3/99 
6/37 
9074 

7577 
05/7 
3457 
6398 

9338 

7830 
0773 
37(6 
6659 

9602 

8083 
1029 
3975 
6921 
9866 

8336 
/2S4 
4233 
7/82 
#/3/ 

91 
92 
93 
94 
95 

96 
97 
98 
99 
(00 

72 

8053 
76/6 
7179 
6742 
6305 

797  / 
7533 
7095 
6658 
6220 

7889 
7450 
70/2 
6573 
6/35 

7807 
7368 
6928 
6489 
6049 

7725 
7285 
6845 
6404 
5964 

7643 
7202 
676  / 
6320 
5879 

7561 
7//9 
6677 
6235 
5793 

7479 
7036 
6593 
6/50 
5707 

7397 
6953 
6509 
6066 
5622 

9/73/5 

92'6870 
93-6425 
94'598  / 
95-5536 

28-0677 
28  "360  / 
28-6524 
28  '9448 
29  '2372 

0944 
3870 
6797 
9723 
2650 

1211 

4/40 
7069 
9999 
2928 

(478 
44/0 
7342 
#274 
3206 

/745 
4680 
76/5 
0549 
3484 

20(2 
4949 
7887 
0825 
3762 

2279 
5219 
8/59 
((00 
4040 

2546 
5489 
8432 
(375 
43(8 

28/2 
5758 
8704 
(650 
4596 

3079 
6028 
8977 
(926 
4874 

96 
97 
98 
99 
100 

60' 

59'   58'   57'   5<>'  i  5.-)'  I  54'   53'  |  52'    51' 

CO' 

59' 

58' 

57'  1  r>6'   55'   64'   53' 

02'  |  51' 

SINE. 

COSINE.           72° 

103 
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17° 

COSINE. 

SINE.             17 

i 

2 
3 
4 
5 
6 
7 
8 
9 
(0 

10' 

ii' 

12' 

13' 

14' 

15 

16' 

17' 

18' 

19' 

id'  I  11' 

12'  |  13'   14' 

15' 

1H'   17'  1  18' 

19' 

) 
2 
3 

4 
5 
6 
7 
8 
9 
10 

9555 
9/09 
8664 
8218 
7773 

9554 
9/07 
866  / 
82/5 
7768 

9553 
9/06 
8658 
82// 
7764 

9552 
9(04 
8656 
8208 
7760 

955  ( 
9(02 
8653 
8204 
7755 

9550 
9(00 
865  ( 
8201 
775  / 

9549 
9099 
8648 
8/97 
7747 

9548 
9097 
8645 
8/94 
7742 

9548 
9095 
8643 
8)90 
7738 

•9547 
/  '9093 
2'8640 
3  8/87 
4-7734 

'2952 
•5903 
•8855 
C/806 
(  '4758 

2954 
5909 
8863 
(8(7 
4772 

2957 
59(4 
887  ( 
(828 
4785 

2960 
5920 
8880 
(839 
4799 

2963 
5925 
8888 
(85) 
48)3 

2965 
593) 
8896 
(862 
4827 

2968 
5936 
8905 
)873 
484) 

297) 
5942 
89)3 
(884 
4855 

2974 
5947 
892) 
(895 

4869 

2977 
595S 
8930 
(906 
4883 

7327 
6882 
6436 
599  / 

5545 

7322 
6876 
6429 
5983 
5536 

73/7 
6869 
6422 
5975 

5528 

73/2 
6863 
64(5 
5967 
55(9 

7306 
6857 

6408 
5960 
55(1 

730  / 

685/ 
6402 
5952 

5502 

7296 
6845 
6395 
5944 
5493 

729  / 

6839 
6388 
5936 

5485 

7286 
6833 
638) 
5928 
5476 

5-7280 
6'6827 
7  '6374 
8-592) 
9-5467 

(  '7709 
2'066( 
2'36(2 
2-6564 
2'95(5 

7726 
0680 
3634 
6589 
9543 

7742 
0700 
3657 
66/4 
957( 

7759 
07(9 
3679 
6639 

9599 

0738 
370) 

6664 
9626 

7792 
0758 
3723 
6689 
9654 

7809 
0777 
3746 
67(4 
9682 

7826 
0797 
3768 
6739 
97/0 

7842 
08(6 
3790 
6764 

9737 

7859 
0836 
38(2 
6789 

9765 

o 
;2 

13 
M 
(5 

5/00 
4654 
4209 
3763 
33/8 

5090 
4644 
4/97 
375  / 
3305 

508/ 
4633 
4(86 
3739 
3292 

507( 
4623 
4(75 
3727 
3279 

5062 
46(3 
4/64 
37/5 
3266 

5052 
4602 
4/53 
3703 
3253 

5043 
4592 
4)4) 
369) 
3240 

5033 
4582 
4/30 
3679 
3227 

5024 
457) 
409 
3667 
32(4 

(0'50(4 
(C456/ 
(2-4/08 
/  3  '3654 
/4'320( 

3-2467 
3'54/S 
3'8370 
4'/32( 
4-4273 

2497 
5452 
8406 
(360 
43(5 

2528 
5485 
8442 
(399 
4356 

2558 
55)8 
8478 
/438 
4398 

2589 
5552 
85/4 
)477 
4440 

2620 
5585 
8550 
)5(6 
448) 

2650 
56(8 
8587 
(555 
4523 

2681 
5652 
8623 
)594 
4565 

27O 
5685 
8659 
(632 
4606 

2742 
57/8 
8695 
/67/ 
4648 

II 
12 
13 
14 
15 

/6 
17 

18 
19 

20 

2872 
2427 
1981 
1536 
1090 

2858 
24/2 
(966 
/5/9 
/073 

2845 
2397 
(950 
/503 
(056 

283  / 
2383 
(935 
/487 
(038 

28/7 
2368 
(9(9 
(470 
(02( 

2803 
2353 
1904 
/454 
/004 

2789 
2339 
)888 
)437 
0987 

2776 
2324 
/873 
(42( 

0969 

2762 

2309 
(857 
1405 
0952 

(5-2748 
16  '2295 
)7-(84) 
)8')388 

19-0935 

4  7224 
5-0/76 
5'3/27 
5'6079 
5'9030 

7269 
0223 
3(77 
6(32 

5086 

73(3 
0270 
3227 
6(85 
9(42 

7358 
03)8 
3277 
6237 
9)97 

7402 
0365 
3327 
6290 
9253 

7447 
04)2 
3377 
6343 
9308 

749  ( 
0459 
3427 
6396 

9364 

7536 
0507 

3477 
6448 
94)9 

7580 
0554 
3527 
650  ( 

9475 

7624 
060  / 
3577 
6554 
953  / 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

0645 
0/99 
9754 
9308 
8863 

0627 
0/80 
9734 
9287 
884  / 

0608 
0/6/ 
97/4 
9267 
8820 

0590 
0/42 
9694 
9246 
8798 

0572 
0/23 
9674 
9225 
8777 

0554 
0104 
9655 
9205 
8755 

0536 
0085 
9635 
9/84 
8733 

05/8 
0066 
9615 
9)63 
87/2 

0500 
0047 
9595 
9/43 
8690 

20-0482 
21  '0028 
2C9575 
22-9)22 
23-8669 

6  (982 
6  4933 
6'7885 
7-0837 
7-3788 

2040 
4995 
7949 
0903 
3858 

2099 
5056 
80(3 
0970 
3927 

2)57 
5O7 
8077 
)037 
3996 

22/5 
5)78 
8(4) 
003 
4066 

2274 
5239 
8205 
070 
4/35 

2332 
5300 
8268 
(237 

4205 

2390 
536) 
8332 
)303 
4274 

2449 
5422 
8396 
(370 
4344 

2507 
5484 
8460 
(437 
44(3 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

84/7 
7972 
7526 
7081 
6635 

8395 
7948 
7502 
7056 
6609 

8372 
7925 
7478 
703  / 

6584 

8350 
7902 
7454 
7006 
6558 

8328 
7879 
7430 
698  / 
6532 

8305 
7855 
7406 
6956 
6506 

8283 
7832 
738  / 
693) 
6480 

8260 

7809 
7357 
6906 
6454 

8238 

7785 
7333 
688  ( 
6428 

24-82)5 

25-7762 
26-7309 
27'6856 
28-6402 

7-6740 
7'969( 
8'2643 
8  '5594 
8-8546 

68(2 
9766 
2720 
5675 
8629 

6884 
984  ( 
2798 
5755 
8712 

6956 
99)6 
2876 
5836 
8796 

7029 
999) 
2954 
59)7 

8879 

7/0) 
#066 
3032 
5997 
8962 

7(73 
0(41 
3(09 
6078 
9046 

7245 
02)6 
3)87 
6)58 
9)29 

73/7 
029  ( 
3265 
6239 
92(2 

7390 
0366 
3343 
63(9 
9296 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

6/90 
5744 
5299 
4853 
4408 

6163 
57/7 
5270 
4824 
4378 

6/36 
5689 
5242 
4795 
4347 

61(0 
5662 
5213 
4765 
43(7 

6083 
5634 
5(85 
4736 
4287 

6056 
5606 
5)57 
4707 
4257 

6029 
5579 
5(28 
4677 
4227 

6003 
555  / 
5)00 
4648 
4/97 

5976 
5523 
507( 
46(9 
4166 

29-5949 
30  5496 
3)  '5045 
32-4589 
33  '4  (36 

9'/497 
9  '4449 
97400 
(0-0352 
)  0'3303 

(583 
4538 
7492 
0446 
340  ( 

(670 
4627 
7584 
054  ( 

3498 

)756 
47(5 
7675 
0635 
3595 

)842 
4804 
7767 
0730 
3692 

(928 
4893 
7859 
0824 
3790 

20(4 
4982 
7950 
09(9 
3887 

2(00 
507) 
8042 
(0(3 

3984 

2(86 
5(60 
8(34 
((07 
408) 

2272 
5249 
8225 
(202 
4/78 

31 
32 
33 
34 
35 

36 

37 
38 
39 

40 

3962 
35/7 
307/ 
2626 
2/80 

393  / 
3485 
3038 
2592 
2/46 

3900 
3453 
3006 
2559 
2/11 

3869 
342  ( 
2973 
2525 
2077 

3838 
3389 
2940 
249  / 
2042 

3807 
3357 
2908 
2458 
2008 

3776 
3325 
2875 
2424 
(973 

3745 
3294 
2842 
2390 
/939 

37(4 
326) 
2809 
2357 
(904 

34-3683 
35-3229 
36-2776 
37-2323 

38')870 

)  0'6255 
10-9206 
1/2/58 
O'5)09 
/C806) 

6355 

9309 
2263 
52/8 
8/72 

6455 
94/2 
2369 
5326 

82S3 

6555 
95(5 
2475 
5435 
8394 

6655 
96)8 
2580 
5543 
8506 

6755 
9720 
2686 
565) 
8617 

6855 
9823 
279  ( 
5760 
8728 

6955 
9926 
2897 
5868 
8839 

7055 

#029 
3002 
5976 
8950 

7/55 
0(3( 
3(08 
6085 
906( 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

(735 
(289 
0844 
0398 
9953 

(699 
(253 
0807 
0360 
9914 

(664 
(2/7 
0770 
0322 
9875 

(629 
1181 
0733 
0285 
9837 

(594 
1(45 
0696 
0247 
9798 

)558 
((08 
0659 
0209 
9759 

1523 
(072 
062  ( 
0(7( 
9720 

)4S7 
(036 
0584 
0)33 
968) 

)452 
)000 
0547 
0095 
9642 

39')4/6 
40-0963 
4)  '05(0 
42-0057 
42'9603 

(2-/0/2 
)  2  3964 
I2'69)5 
)2'9867 
(3'28)8 

1126 
408) 
7035 
9989 
2944 

(240 
4/97 
7154 
#//2 
3069 

(354 
43(4 
7274 
0234 
3)94 

(468 
443) 
7393 
0356 
33)9 

)582 
4547 
75)3 
0478 
3444 

(696 
4664 
7632 
060/ 
3569 

(810 
478) 
7752 
0723 
3694 

)924 
4897 
787) 
0845 
38)9 

2038 
5014 
799  ( 
0967 
3944 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

9507 
9062 
86/6 
8/7/ 
7725 

9468 
902  / 
8575 
8/29 
7682 

9428 
898  / 
8534 
8086 
7639 

9388 
8940 
8492 
8044 
7596 

9349 
8900 
845  ( 
8002 
7553 

9309 
8859 
84)0 
7960 
75)0 

9269 
88)9 
8368 
79)7 
7467 

9230 

8778 
8327 
7875 
7424 

9(90 
8738 
8285 
7833 
7380 

43-9/50 

44-8697 
45-8244 
46-7790 
47-7337 

)3'5770 
)3'8722 
)4')673 
)  4  '4625 

I4'7576 

5898 
8852 
1806 

4761 
77/5 

6026 
8983 
(940 
4897 
7854 

6154 
903 

2073 
5033 
7993 

628) 

9244 
2207 
5/69 
8)32 

6409 
9375 
2340 
5305 
827) 

6537 

9505 
2473 
5442 
84/0 

6665 
9636 
2607 
5578 
8549 

6792 
9766 
2740 
57)4 
8687 

6920 
9897 
2873 
5850 
8826 

46 
47 
48 
49 

50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

7280 
6834 
6389 
5943 
5498 

7236 
6789 
6343 
5897 
5450 

7/92 
6745 
6298 
5850 
5403 

7/48 
6700 
6252 
5804 
5356 

7(04 
6655 
6206 
5757 
5308 

7060 
66(0 
6)6) 
57)  / 
526) 

70)6 
6565 
605 
5664 
52)3 

6972 
652) 
6069 
56)8 
5166 

6928 
6476 
6023 
557  ( 
5//8 

48-6884 
49  '643) 
50-5977 
5  /  '5524 
52-5071 

(5-0528 
)  5  '3479 
)5'643) 
)  5  '9382 
)  6  '2334 

0669 
3624 
6578 
9532 
2487 

080 
3768 
6725 
9682 
2639 

0953 
39)3 
6873 
9832 
2792 

(095 
4057 
7020 
9982 
2945 

(236 
4202 
7/67 
#/32 
3098 

(378 
4346 
73)4 
0282 
325) 

(520 
4490 
746  ( 
0432 
3403 

166) 
4635 
7609 
0582 
3556 

(803 
4779 
7756 
0732 
3709 

51 
52 
53 
54 
55 

5052 
4607 
4/6/ 
37/6 
3270 

5004 
4558 
4111 
3665 
32/9 

4956 
4509 
4061 
36/4 

3(67 

4908 
4460 
40/2 
3563 
3//5 

4859 

44)  ( 
3962 
35(3 
3064 

481) 
436) 
39/2 
3462 
30)2 

4763 
4312 
386  ( 
34O 
2960 

47)4 
4263 
38)) 
3360 
2908 

4666 
42(4 
376  ( 
3309 
2856 

53'46/S 
54-4)64 
55'37)) 
56'3258 
57-2805 

)  6  "5285 
)  6  '8237 
(7-//8S 
)7'4)40 
)7709) 

5441 
8395 
1350 
4304 
7258 

5597 
8554 
1511 

4468 
7425 

5752 
87)2 
(672 
4632 
7592 

5908 
8870 
(833 
4796 
7758 

6063 
9029 
1994 
4960 
7925 

62)9 
9/87 
2)55 
5)23 

8092 

6374 
9345 
23(6 
5287 
8258 

6530 
9504 
2477 
545  / 
8425 

6685 
9662 
2639 
56)5 
8592 

56 

57 
58 
59 

60 

61 
62 
63 
64 
65 

2825 
2379 
/934 
1488 
/043 

2772 
2326 
1880 
/433 
0987 

2720 
2273 
(825 
(378 
093  ( 

2667 
22/9 
/77/ 
/323 
0875 

26(5 
2(66 
(7(7 
(268 
08(9 

2562 
2//2 
)663 
)2)3 
0763 

2509 
2059 
(60S 
O58 
0707 

2457 
2005 
(554 
((02 
065  ( 

2404 
(952 
(499 
1047 
0595 

58-2351 
59'  (898 
60-/445 
6I'0992 
62-0538 

)8'0043 
(S'2994 
(8  5946 
(8-8897 
/9'(849 

02(2 
3(67 
6/21 
9075 
2030 

0382 
3339 
6296 
9253 
22(0 

055) 
35(( 
647) 
9431 
2391 

072/ 
3684 
6646 
9609 
257  / 

0890 
3856 
6821 
9787 
2752 

(060 
4028 
6996 
9964 
2933 

(229 
4200 
7(7( 
#142 
3O3 

)399 
4372 
7346 
0320 
3294 

)568 
4545 
752) 
0498 
3474 

61 
62 
63 
64 
65 

66 

67 
68 
69 

70 

0597 
0/52 
9706 
926  / 
88/5 

0540 
0094 
9648 
920  / 
8755 

0484 
#037 
9589 
9(42 
8695 

0427 
9979 
953  / 
9083 
8635 

0370 
992  / 

9472 
9023 
8574 

03/3 
9863 
94/4 
8964 
85)4 

0256 

9806 
9355 

8904 
8454 

0/99 
9748 
9296 
8845 
8393 

0142 
9690 
9237 
8785 
8333 

63-0085 
639632 
64-9)79 
65-8725 
66-8272 

(9'4800 

(9-7752 
20-0703 
20-3655 
20-6607 

4984 
7938 
0893 
3847 
680( 

5(67 
8124 
(082 
4039 
6996 

535  ( 
830 
(270 
4230 
7(90 

5534 
8497 
M59 
4422 
7385 

5717 

8683 
)648 
46)4 
7579 

590  / 
8869 
1837 
4805 
7774 

6084 
9055 
2026 
4997 
7968 

6267 
924) 
2215 
5(89 
8(62 

6451 
9427 
2404 
5380 
8357 

66 

67 
68 
69 

70 

71 
72 
73 
74 
75 

8370 
7924 
7479 
7033 
6588 

8309 
7862 
74/6 
6970 
6523 

8248 
7800 
7353 
6906 
6459 

8(87 
7738 
7290 
6842 
6394 

8/25 
7676 
7228 
6779 
6330 

8064 
76/4 
7)65 
67)5 
6265 

8003 
7552 
7/02 
665  / 
6200 

7942 
7490 
7039 
6587 
6)35 

7880 
7428 
6975 
6523 
607( 

67-78)9 
68-7365 
69-69)2 
70-6459 
71-6006 

20'9558 
2C25/0 
2C546( 
2CS4I3 
22  "(364 

9755 
27/0 
5664 
8618 
(573 

9953 
29(0 
5867 
8824 
(78( 

#/50 
300 
6070 
9030 
1999 

0347 
33)0 
6273 
9235 

2198 

0545 
35)0 
6475 
944  ( 
2406 

0742 
37/0 
6678 
9646 
26/5 

0939 
39(0 
6881 
9852 
2823 

((36 
4110 
7084 
#057 
3031 

(333 
43)0 
7286 
0263 
3239 

71 

72 
73 
74 
75 

76 
77 
78 
79 
80 

6/42 
5697 
525  / 
4806 
4360 

6077 
563  / 
5/84 
4738 
429  / 

60(2 
5564 
5//7 
4670 
4223 

5946 
5498 
5050 
4602 
4(54 

588  / 
5432 
4983 
4534 
4085 

58)5 
5365 
49/6 
4466 
4016 

5750 
5299 
4848 
4398 
3947 

5684 
5232 
478) 
4329 
3878 

56(8 
5(66 
4713 
426  ( 
3809 

72-5552 
73-5099 
74-4646 
75-4(93 
76-3739 

22-43(6 
22-7267 
23-02/9 
23-3/70 
23-6(22 

4527 
748  / 
0436 
3390 
6344 

4738 
7695 
0652 
3609 
6566 

4949 
7909 
0869 
3829 
6789 

5160 
8)23 
(086 
4048 
701) 

5372 
8337 
(302 
4268 
7233 

5583 
855  / 
(5)9 
4487 
7456 

5794 
8765 
)736 
4707 
7678 

6005 
8979 
(952 
4926 
7900 

62/6 
9)93 
2169 
5)46 
8)22 

76 
77 
78 
79 
80 

91 

82 
83 
84 
85 

39/5 
3469 
3024 
2578 
2/33 

3845 
3399 
2952 
2506 
2060 

3776 
3328 
288( 
2434 
(987 

3706 
3258 
28/0 
2362 
(9/3 

3636 
3/87 
2738 
2289 
(840 

3566 
306 
2667 
22/7 
(767 

3496 
3046 
2595 
2/44 
(694 

3426 
2975 
2523 
2072 
/620 

3356 
2904 
245  ( 
(999 
(547 

77-3286 
78-2833 
79-2380 
80-1926 
81-1473 

23-9073 
24'2025 
24  4976 
24-7928 
25-0879 

9298 
2253 
5207 
9161 
1116 

9524 
2481 
5438 
8395 
(352 
4309 
7266 
#223 
3190 
6)37 

9749 
2708 
5668 
8628 
(588 

9974 
2936 
5899 
8862 
/824 

#/99 
3/64 
6130 
9095 
2060 
5026~ 
799) 
0957 
3922 
6887 

0424 
3392 
6360 
9328 

2296 

0649 
3620 
659) 
9562 
2533 

0874 
3847 
682  ( 
9795 
2769 

)099 
4075 
7052 
#028 
3005 
598) 
8958 
)934 
49)) 
7887 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

^687 
/242 
0796 
035  / 

9905 

(6(3 
((67 
072  ( 
0274 

9828 

/539 
(092 
0645 
0198 
975( 

/465 
(0)7 
0569 
0(2( 

9673 

(39/ 
0942 
0493 
#045 
9596 

(3(7 
0867 
04/8 
9968 

95/8 

(243 
0792 
0342 
9891 
9440 

//69 
07/7 
0266 
98/4 
9363 

/094 
0642 
0/90 
9737 
9285 

82'I020 
83-0567 
84'0  113 
84-9660 
85-9207 

25  -383  ( 
25-6782 
25-9734 
26-2685 
26-5637 

4070 
7024 
9979 
2933 

5887 

4548 
7508 
0468 
3427 
6387 

4787 
7750 
07/2 
3675 
6637 

5265 
8233 
)20/ 
4/69 
7/37 

5504 
8474 
(445 
4416 
7387 

5742 
87(6 
(690 
4664 
7637 

86 
87 
88 
89 
90 

91 
92 
93 

94 

95 

9460 
90/4 
8569 
8/23 
7678 

9382 
8935 
8489 
8042 
7596 

9303 
8856 
8409 
7962 

75/4 

9225 
8777 
8329 
788  / 

7433 

9(47 
8698 
8249 
7800 
735  / 

9068 
86/8 
8/69 
77/9 
7269 
68)9 
6369 
5920 
5470 
5020 

8990 
8539 
8088 
7638 
7(87 
6736 
6286 
5835 
5384 
4r'U 

890 
8460 
8008 
7556 

7/05 

8832 
8380 
7928 
7475 
7023 

S6'8754 
87-8300 
88  7847 
89-7394 
90  '694  ( 

26-8589 
27V540 

27-4492 
27-7443 
28-0395 

884  ( 
(796 
4750 
7704 
0659 

9094 
205) 
5009 
7966 

0923 

9347 
2307 
5267 
8227 
tISJ 

9600 
2563 
5525 

8488 
/45/ 

9853 
28)8 
5784 
8749 
(7)5 

#)06 
3074 
6042 
90)0 
)978 

0358 
3329 
6300 
927) 
2242 

06O 
3585 
6559 
9532 
2506 

0864 
3840 
68)7 
9793 
2770 
5746 
8723 
)700 
4676 
7653 

9) 
92 
93 
94 
95 

96 

97 
98 
99 

;oo 

72 

7232 

6787 
634  / 
5896 

5450 

7/50 
6703 
6257 
58/( 

5364 

7067 
6620 
6(73 
5726 
5278 

6985 
6537 
6088 
5640 
5/92 

6902 
6453 
6004 
5555 
5(06 

6653 
6202 
5750 
5299 

4847 

6570 
608 
5666 
52(3 
476  ( 

9  (6487 
92-6034 
93  '558  ( 
94-5(28 
95  '4674 

28-3346 
28-6298 
28  '9249 
29  -220  ( 
29-5(52 

3613 
6567 
9522 
2476 
5430 

3880 
6837 
9794 
275  ( 
5708 

4146 
7(06 
#066 
3026 
5986 

44/3 
7376 
0339 
330) 
6264 

4680 
7645 
06)) 
3576 
6542 

4947 
79)5 
0883 
3851 
68)9 

52)3 
8)84 
1(55 
4(26 
7097 

5480 
8454 
(427 

440  ( 
7375 

96 

97 
98 
99 
)00 

50' 

41)' 

48' 

47' 

4<i' 

45' 

41'  I  4:V 

4-2'    41' 

51  1' 

49'   4H' 

47'   4(>   4.)'   44' 

4:!' 

4-2' 

41' 

• 

SINE. 

COSINE.           72° 

104 


TRAVERSE  TABLES. 


17 
/ 

2 
3 
4 
$ 
6 
7 
8 
9 
10 

COSINE. 

SINE.             17° 

20' 

21' 

22'  |  23'   24'   25'   26' 

27'   28' 

29' 

20'    21'  |  22'  |  23'  |  24'  |  25' 

•i(> 

•2.1' 

28' 

29' 

( 
2 
3 

4 
5 
6 

7 
8 
9 

I/J 

9546 
9092 
8638 
8/84 
7729 

9545 
9090 
8635 
8/80 
7725 

9544 
9088 
8632 
8/77 
772  / 

9543 
9087 
8630 
8/73 
77/6 

9542 
9085 
8627 
8/70 
77/2 

9542 
9083 
8625 
8/66 
7708 

954  / 
908  / 
8622 
8/63 
7703 

9540 
9080 
86/9 
8/59 
7699 

9539 
9078 
86/7 
8/56 
7695 

'9538 
;  "9076 
2'86I4 
3'8I52 
47690 

'2979 
•5959 
'8938 
/•/9/7 
/  '4897 

2982 
5964 
8946 
/928 
49/0 

2985 
5970 
8955 
1939 
4924 

2988 
5975 
8963 
/95/ 
4938 

2990 
598/ 
897  / 
/962 
4952 

2993 
5986 
8980 
/973 
4966 

2996 
5992 
8988 
1984 
4980 

2999 
5997 
8996 
1995 
4994 

3002 
6003 
9005 
2006 
5008 

3004 
6009 
90/3 
20/7 
502  / 

7275 
682/ 
6367 
59/3 

5459 

7270 
68/5 
6360 
5905 
5450 

7265 
6809 
6353 

5897 
544  / 

7260 
6803 
6346 
5889 
5433 

7254 
6797 
6339 
5882 
5424 

7249 
679  / 
6332 
5874 
54/5 

7244 
6785 
6325 
5866 
5407 

7239 
6779 
63/8 
5858 
5398 

7234 
6772 
631  / 
5850 
5389 

57228 
6-6766 
7-6304 
8  '5842 
9'5380 

/  '7876 
2-0855 
2'3834 
2-68/4 
2-9793 

7892 
0875 
3857 
6839 
982  / 

7909 
0894 
3879 
6864 

9849 

7926 
09/3 
390  / 
6889 
9876 

7942 
0933 
3923 
69/4 
9904 

7959 
0952 
3945 
6939 
9932 

7976 
0972 
3968 
6964 
9960 

7992 
0991 
3990 
6989 
9987 

8009 
1011 
4012 
70/4 
#0/5 

8026 
/030 
4034 
7039 

0043 

11 
12 
13 
14 
15 

5005 
455  / 
4096 
3642 
3188 

4995 
4540 
4085 
3630 
3/75 

4986 
4530 
4074 
36/8 

3/62 

4976 
45/9 
4063 
3606 
3/49 

4966 
4509 
405  / 
3594 
3/36 

4957 
4498 
4040 
358  / 
3/23 

4947 
4488 
4029 
3569 
3//0 

4938 
4477 
40/7 
3557 
3097 

4928 
4467 
4006 
3545 
3084 

10-4918 
1  1  '4457 
12-3995 
13-3533 
14-3071 

3  '2772 
3-5752 
3'873/ 
4-/7/0 
4'4690 

2803 
5785 
8767 
(749 
473  / 

2833 
58(P 
8803 
/788 
4773 

2864 
5852 
8839 
/827 
48/4 

2894 
5885 
8875 
(866 
4856 

2925 
59/8 
89// 
1905 
4898 

2956 
5952 
8947 
/943 
4939 

2986 
5985 
8984 
1982 
4981 

30/7 
60/8 
9020 
202  / 
5023 

3047 
605  / 
9056 
2060 
5064 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

2734 
2280 
(826 
/372 
09/8 

2720 
2265 
/8/0 
/355 
0900 

2706 
2250 
/795 
/339 
0883 

2692 
2236 
/779 
(322 
0865 

2678 
222  / 
/763 
(306 
0848 

2665 
2206 
/74S 
/289 
083  / 

265  / 
2/9/ 
/732 
/273 
08/3 

2637 
2/76 
(7/6 
/256 
0796 

2623 
2/62 

/7o; 

/239 

0778 

15-2609 
16-2147 
17-1685 
IS'1223 
19-0761 

4'7669 
5'0648 
5-3627 
56607 
5-9586 

77/3 
0695 
3677 
6660 
9642 

7758 
0743 
3727 
67/2 
9697 

7802 
0790 
3777 
6765 
9753 

7847 
0837 
3827 
68/8 
9808 

789  / 
0884 
3877 
6870 
9864 

7935 
093  / 
3927 
6923 
99/9 

7980 
0978 
3977 
6976 
9975 

8024 
(026 
4027 
7029 
#030 

8069 
/073 
4077 
708  / 
0086 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

0463 
#009 
9555 
9/0/ 
8647 

0445 
9990 
9535 
9080 
8625 

0427 
997  / 
95/5 
9059 
8604 

0409 
9952 
9495 
9039 
8582 

0390 
9933 
9475 
90/8 
8560 

0372 
99/4 
9455 
8997 
8538 

0354 
9895 
9435 
8976 
85/7 

0336 
9875 
94/5 
8955 
8495 

03/7 
9856 
9395 
8934 
8473 

20  029* 
20-9837 
2  /  '9375 
22-89(3 
23'845( 

6-2565 
6-5545 
6  '8524 
7-/503 
7-4483 

2624 
5606 
8588 
(570 
4552 

2682 
5667 
8652 
/637 
4621 

2740 
5728 
87/6 
/703 
469  / 

2799 
5789 
8779 
(770 
4760 

2857 
5850 
8843 
(836 
4830 

29/5 
59// 

8907 
/903 
4899 

2973 
5972 
S97/ 
(970 
4968 

3032 
6033 
9035 
2036 
5038 

3090 
6094 
9099 
2/03 
5/07 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

8/93 
7739 
7285 
6830 
6376 

8/70 
77/5 
7260 
6805 
6350 

8/48 
7692 
7236 
6780 
6324 

8/25 
7668 
72/2 
6755 
6298 

8/02 
7645 
7/87 
6730 
6272 

8080 
762  / 
7/63 
6704 
6246 

8057 
7598 
7/39 
6679 
6220 

8035 
7574 
7//4 
6654 
6/94 

80/2 
755) 
7090 
6629 
6/68 

24-7989 
25-7527 
267065 
27-6603 
28-6141 

77462 
8'044/ 
S'3420 
8'6400 
S'9379 

7534 
05/6 
3498 
6480 
9462 

7606 
059  / 
3576 
656  / 
9546 

7678 
0666 
3654 
664  / 
9629 

775  / 
0741 
373/ 
6722 
97/2 

7823 
OS/6 
3809 
6802 
9796 

7895 
089  / 
3887 
6883 
9879 

7967 
0966 
3965 
6963 
9962 

8039 
1041 
4042 
7044 
#045 

s/// 

0(6 
4/20 
7/24 
0/29 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

5922 
5468 
50/4 
4560 
4/06 

5895 
5440 
4985 
4530 
4075 

5868 
54/3 
4957 
450  / 
4045 

584/ 
5385 
4928 
447  / 
40/5 

58/4 
5357 
4899 
4442 
3984 

5788 
5329 
487  / 
44/2 
3954 

576/ 
530  / 
4842 
4383 
3923 

3733 
5273 
48/3 
4353 
3893 

5706 
5245 
4784 
4323 
3862 

29'567y 
30-5217 
3  /  -4755 
32-4293 
33  3832 

9'2358 
9-5338 
9-83/7 
/0-/296 
/  0-4276 

2444 
5427 
8409 
/39/ 
4373 

253  / 
55/5 
8500 
(485 
4470 

26/7 
5604 
8592 
/579 
4567 

2703 
5693 
8683 
(674 
4664 

2789 
5782 
8775 
(768 
476) 

2875 
587  / 
8867 
/863 
4859 

296/ 
5959 
8958 
(957 
4956 

3047 
6048 
9050 
205/ 
5053 

3/33 
6/37 
9/4( 
2/46 
5)50 

31 
32 
33 
34 
35 

3652 
3/97 
2743 
2289 
(835 

3620 
3/65 
27/0 
2255 
/800 

3589 
3/33 
2677 
222  / 

(766 

3558 
3/0/ 
2644 
2/88 
/73/ 

3527 
3069 
26// 
2/54 
/696 

3495 
3037 
2578 
2/20 
1661 

3464 
3004 
2545 
2086 
(626 

3432 
2972 
25/2 
2052 
(592 

340  / 
2940 
2479 
20/8 
(557 

34-3370 
35'2908 
36  '2446 
37-1984 
38-1522 

(07255 
(  (  -0234 
/C32/4 
/C6/93 
(/'9/72 

7355 
0337 
33/9 
630  / 
9283 

7455 
0440 
3425 
6409 
9394 

7555 
0542 
3530 
65/8 
9505 

7655 
0645 
3636 
6626 
96/6 

7755 
0748 
374  / 
6734 
9727 

7855 
0850 
3846 
6842 
9838 

7954 
0953 
3952 
695  / 
9949 

8054 
/056 
4057 
7059 
#060 

8/54 
O59 
4/63 
7/67 

0/7/ 

36 

37 
38 
39 
40 

4; 
42 
43 
44 
45 
~  46 
47 
48 
49 
50 

/38/ 
0927 
0473 
#0/9 
9564 

/345 
0890 
0435 
9980 
9525 

(3/0 
0854 
0398 
9942 
9486 

/274 
08/7 
036/ 
9904 
9447 

/239 
078  / 
0323 
9866 
9408 

(203 
0744 
0286 
9827 
9369 

//67 
0708 
0248 
9789 
9330 

1131 
0671 
0211 
9751 
9291 

(096 
0635 
0/73 
97/2 
925  / 

39-1060 
40-0598 
4CO/36 
41  '9674 
42-92/2 

(2'2/5/ 
(2'5/3/ 
/2'8//0 
/3-/089 
(3'4069 

2265 
5247 
8229 

121  1 
4194 

2379 
5364 
8349 
/334 
43/9 

2493 
548  / 
8468 
(456 
4443 

2607 
5597 
8588 
(578 
4568 

272  / 
57/4 
8707 
/700 
4693 

2834 
5830 
8826 
(822 
48/8 

2948 
5947 
8946 
/944 
4943 

3062 
6063 
9065 
2066 
5068 

3/76 
6/80 
9/84 
2/88 
5/93 

41 
42 
43 
44 
45 

9//0 
8656 
8202 
7748 
7294 

9070 
86/5 
8/60 
7705 
7250 

9030 
8575 
8//9 
7663 
7207 

899  / 
8534 
8077 
7620 
7/64 

895  / 
8493 
8035 
7578 
7/20 

89  // 

8452 
7994 
7535 
7077 

8870 
84/1 
7952 
7492 
7033 

8830 
8370 
79/0 
7450 
6990 

8790 
8329 
7868 
7407 
6946 

43-8750 
44-8288 
45-7826 
46-7364 
47-6902 

;  3  '7048 
;  4  '0027 
(4-3007 
(4-5986 
(4-8965 

7/76 
0/58 
3/40 
6/22 

9/04 

7303 
0288 
3273 
6258 
9243 

743) 
04/9 
3406 
6394 
9382 

7559 
0549 
3540 
6530 
9520 

7686 
0680 
3673 
6666 
9659 

78/4 
08/0 
3806 
6802 
9798 

7942 
0940 
3939 
6938 
9937 

8069 
1071 
4072 
7074 
#075 

8/97 
/20/ 
4206 
72/0 
02/4 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

6840 
6386 
593  / 
5477 
5023 

6795 
6340 
5885 
5430 
4975 

675) 
6295 
5839 
5384 

4928 

6707 
6250 
5793 
5337 
4880 

6663 
6205 
5747 
5290 
4832 

66/8 
6/60 
570  / 
5243 
4784 

6574 
61/4 
5655 
5/96 
4736 

6529 
6069 
5609 
5/49 
4688 

6485 
6024 
5563 
5/02 
4640 

48-6440 
49  '5978 
50-55/6 
51  '5054 
52  '4592 

/5'/944 
/  5-4924 
/  5  7903 
/  6  '0882 
/6'3862 

2086 
5068 
8050 
/032 
40/4 

2228 
52/3 
8/97 
//82 
4/67 

2369 
5357 
8344 
/332 
4320 

2511 
5501 
8492 
(482 
4472 

2652 
5646 
8639 
/632 
4625 

2794 
5790 
8786 
1782 
4778 

2935 
5934 
8933 
(932 
4930 

3077 
6078 
9080 
208/ 
5083 

32/8 
6223 
9227 
223) 
5236 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 
~6I 
62 
63 
64 
65 
66 
67 
68 
69 
70 

4569 
4//5 
366/ 
3207 
2753 

452  / 
4066 
36// 
3/56 
270/ 

4472 
40/6 
3560 
3/04 
2648 

4423 
3967 
35/0 
3053 
2596 

4375 
39/7 
3459 
3002 
2544 

4326 
3867 
3409 
2950 
2492 

4277 
38/8 
3358 
2899 
2440 

4228 
3768 
3308 
2848 
2387 

4179 
37/8 
3257 
2796 
2335 

53'4I30 
54-3669 
55-3207 
56-2745 
57-2283 

(6'684/ 
/  6  '9820 
/  7  "2800 
;7'5779 
(7-8758 

6996 
9979 
296  / 
5943 
8925 

7/52 
#/37 
3122 
6(07 
909  / 

7307 
0295 
3283 
6270 
9258 

7463 
0453 
3444 
6434 
9424 

76/8 
06// 
3605 
6598 
959  / 

7774 
0770 
3766 
6762 
9758 

7929 
0928 
3927 
6925 
9924 

8085 
/086 
4088 
7089 
#09  / 

8240 
(244 
4248 
7253 
0257 

2298 
1844 

(390 
0936 
0482 

2246 
/79/ 
(336 
088  / 
0426 

2/93 
(737 
/28/ 
0825 
0369 

2/40 
/683 
/226 
0769 
03/3 

2087 
(629 
1171 
07/4 
0256 

2034 
/575 
1117 
0658 
0200 

/980 
/52/ 
/062 
0602 
0/43 

(927 
/467 
1007 
0547 
0086 

(874 
/4/3 
0952 
049/ 
#030 

58-;82( 
59-;359 
60-0897 
61-0435 
61  '9973 

/S-/737 
/S'47/7 
/S7696 
/9-0675 
(9-3655 

/907 
4889 
787/ 
0853 
3835 

2076 
506  ( 
8046 
/03/ 
40/6 

2246 
5233 
8221 
/208 
4/96 

24/5 
5405 
8396 
/3S6 
4377 

2584 
5577 
857/ 
/564 
4557 

2753 
5749 
8745 
/74/ 
4737 

2923 
5922 
8920 
/9/9 
49/8 

3092 
6094 
9095 
2097 
5098 

326  / 
6266 
9270 
2274 
5278 

61 
62 
63 
64 
65 

#028 
9574 
9/20 
8665 
82// 

997/ 
95/6 
9061 
8606 
8/5/ 

99/3 
9457 
9002 
8546 
8090 

9856 
9399 
8943 
8486 
8029 

9799 
934  / 
8883 
8426 
7968 

974( 
9283 
8824 
8366 
7907 

9684 
9224 
8765 
8306 
7846 

9626 
9/66 
8706 
8246 
7785 

9569 
9/07 
8646 
8/85 
7724 

62-9511 
63-9049 
64-8587 
65-8125 
667663 

(9'6634 
(9-96(3 
20  '2593 
20-5572 
20  '855  / 

68/7 
9799 
278  / 
5763 
8746 

7000 
9985 
2970 
5955 
8940 

7/84 
#/7/ 
3/59 
6/47 
9/34 

7367 
0357 
3348 
6338 
9329 

7550 
0543 
3537 
6530 
9523 

7733 
0729 
3725 
672/ 
97/7 

79/6 
09/5 
39/4 
69/3 
99// 

8/00 
//Of 
4/03 
7/04 
#/06 

8283 
1287 
429  / 
7296 

0300 

66 

67 
68 
69 

70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

7757 
7303 
6849 
6395 
594  / 

7696 
724  / 
6786 
633  / 
5876 

7634 
7/78 
6722 
6266 
58// 

7572 
7//6 
6659 
6202 
5745 

75M 
7053 
6595 
6/38 
5680 

7449 
6990 
6532 
6073 
56/5 

7387 
6928 
6468 
6009 
5550 

7325 
6865 
6405 
5944 
5484 

7263 
6802 
6341 
5880 
54/9 

67-7201 
68-6739 
69-6277 
70-58/5 
71  '5353 

2C/53/ 
2/-45/0 
2  /  '7489 
22-0468 
22  3448 

/72S 
47-1  0 
7692 
0674 
3656 

/925 
4910 
7894 
0879 
3864 

2/22 
5//0 
8097 
/085 
4072 

23/9 
5309 
8300 
(290 
428/ 

25/6 
5509 
8502 
(496 
4489 

27/3 
5709 
8705 
/70/ 
4697 

29/0 
5909 
8908 
(906 
4905 

3/07 
6(09 
9//0 
2//2 
5/(3 

3304 
6308 
93/3 
23/7 
53?  / 

71 
72 
73 
74 
75 

5487 
5032 
4578 
4/24 
3670 

542  / 
4966 
45// 

4056 
360/ 

5355 

4899 
4443 
3987 
353; 

5289 
4832 
4375 
39/9 
3462 

5223 

4765 
4307 
3850 
3392 

5/57 
4698 
4240 
378  / 
3323 

5090 
463/ 
4/72 
37/2 
3253 

5024 
4564 
4/04 
3643 
3/83 

4958 
4497 
4036 
3574 
3//3 

72-4891 
73-4429 
74-3967 
75-3505 

76-3044 

22-6427 
22-9406 
23-2386 
23-5365 
23-8344 

6638 
9620 
2602 
5584 
8566 

6849 
9834 
28(9 
5804 
8788 

7060 
#048 
3035 
6023 
90// 

727  / 
026  / 
3252 
6242 
9233 

7482 
0475 
3468 
6462 
9455 

7693 
0689 
3685 
668  / 
9677 

7904 
0903 
390  / 
6900 
9899 

S//5 
1116 
4118 
7119 
#/2/ 

8326 
/330 
4334 
7338 
0343 

76 
77 
78 
79 

80 

8/ 
82 
83 
84 
85 

32/6 
2762 
2308 
/854 
/399 

3/46 
269  / 
2236 
/78( 
/326 

3075 
2620 
2/64 
(708 
/252 

3005 
2548 
2092 
(635 
//78 

2935 
2477 
20/9 
/562 
//04 

2864 
2406 
/947 
(489 
/030 

2794 
2334 
(875 
1416 
0956 

2723 
2263 
/803 
/342 
0882 

2652 
2/9/ 
/730 
(269 
0808 

77-2582 
78  -2;  20 
79-1658 
80-1196 
81-0734 

24'/324 
24'4303 
24-7282 
25  '026  / 
25'  324  / 

/54S 
4530 
75/3 
0495 
3477 

(773 
4758 
7743 
0728 
37/3 

/998 
4986 
7973 
096  / 
3949 

2223 
52/3 
8204 
//94 
4/85 

2448 
5441 
8434 
(427 
442  / 

2673 
5669 
8665 
/66( 
4657 

2897 
5896 
8895 
/S94 
4892 

3/22 
6/24 
9/25 
2/27 
5/28 

3347 
635  / 
9356 
2360 
5364 

8/ 
82 
83 
84 
85 

86 
87 
88 
89 
90 

0945 
049  / 
#037 
9583 
9/29 

087/ 
04/6 
996  / 
9506 
905/ 

0796 
0340 
9884 
9429 
8973 

072  / 
0265 
9808 
935  / 
8895 

0647 
0/89 
9731 
9274 
88/6 

0572 
0//3 
9655 
9/96 
8738 

0497 
#038 
9578 
9119 
8660 

0422 
9962 
9502 
904  / 
858/ 

0347 
9886 
9425 
8964 
8503 

82-0272 
82-98/0 
83'9348 
84-8886 
85-8424 

25-6220 
25-9/99 
26-2/79 
26-5/58 
26-8/37 

6459 
944/ 
2423 
5405 
8387 

6698 
9682 
2667 
5652 
8637 

6936 
9924 
29/2 
5899 

8887 

7)75 
#/65 
3/56 
6/46 
9/37 

74/4 
0407 
3400 
6393 
93S7 

7652 
0648 
3644 
6640 
9636 

789  / 
0890 
3889 
6887 
9886 

8/30 
1131 
4/33 
7/34 
#(36 

8368 
/373 
4377 
738  1 
0386 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

72 

8675 
822  / 
7766 
73/2 
6858 

8596 
8/41 
7686 
723  / 
6776 

85/7 
8061 

7605 
7/49 
6693 

8438 
798  / 
7524 
7068 
66// 

8359 
790  / 

7443 
6986 
6528 

8280 
782  / 
7363 
6904 
6446 

8200 
774; 
7282 
6822 
6363 

8121 
7661 
7200 
6740 
6280 

804  1 
7580 
7O9 
6658 
6/97 

86-7962 
87-7500 
887038 
89-6576 
90-6114 

27'///7 
27-4096 
27-7075 
28-0054 
28-3034 

/369 
435  / 
7333 
03/5 
3298 

/622 
4607 
7592 
0576 
356  / 

/875 
4862 
7850 
0837 
3825 

2/27 
5//8 
8/08 
/098 
4089 

2380 
5373 
8366 
/359 
4352 

2632 
5628 
8624 
/620 
46(6 

2885 
5884 
8882 
/88/ 

4880 

3(37 
6(39 
9(40 
2/42 
5/43 

3390 
6394 
9398 
2403 
5407 

91 
92 
93 

94 
95 

6404 
5950 
5496 
5042 
4588 

632  / 
5866 
541  / 
4956 
450  / 

6238 
5782 
5326 
4870 
44/4 

6/54 
5697 
524  / 
4784 
4327 

607/ 
56/3 
5/55 
4698 
4240 

5987 
5529 
5070 
46/2 
4/53 

5904 
5444 
4985 
4526 
4066 

5820 
5360 
4899 
4439 
3979 

5736 
5275 
48/4 
4353 
3892 

9T5652 
92-5190 
93-4728 
94-4266 

95-3804 

28-60/3 
28-8992 
29'  (972 
29'495/ 
29-7930 

6280 
9262 

2244 
5226 
8208 

6546 
953  / 
25/6 
550  / 
8486 

68/3 
9800 
2788 
5776 
8763 

7079 
#070 
3060 
6050 
904  / 

7346 
0339 
3332 
6325 
93/8 

76/2 
0608 
3604 
6600 
9596 

7878 
0877 
3876 
6875 
9873 

8/45 
//46 
4/48 
7/49 
#/5/ 

S4O 
/4/6 
4420 
7424 
0428 

96 
97 
98 
99 
(00 

40' 

311 

55 

3V 

§5 

3.V 

34'   33' 

32' 

31' 

40'  |  39' 

38'   37' 

36' 

35'  |  34' 

33' 

32'  i  31' 

SINE. 

COSINE.           72° 
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TRAVERSE  TABLES. 


17 
/ 

2 
3 
4 
5 

COSINE. 

Sure.            17° 

31  >r 

31' 

32'   33' 

34' 

35' 

36'   37' 

38'    39' 

30' 

31'   32' 

33'   34' 

3.Y  |  30"   37' 

3-S'  1  31)' 

9537 
9074 
86/2 
8/49 
7686 

9536 
9073 
8609 
8/45 
768  / 

9535 
907/ 
8606 
8/42 
7677 

9535 

9069 
8604 
8/38 
7673 

9534 
9067 
860  / 
8/35 
7668 

9533 
9066 
8598 
8131 
7664 

9532 
9064 
8596 
8/28 
7660 

953  / 
9062 
8593 
8/24 
7655 

9530 
9060 
8590 
8/2/ 
765  / 

'9529 
/  '9059 
2-8588 
3'8II7 
47646 

•3007 
•60/4 
•902  / 
1  '2028 
/  '5035 

30/0 
6020 
9029 
2039 
5049 

30/3 
6025 
9038 
2050 
5063 

30/5 
603  / 
9046 
2062 
5077 

30/8 
6036 
9054 
2073 
509  / 

302  / 
6042 
9063 
2084 
5/05 

3024 
6047 
907  / 
2095 
5//S 

3026 
6053 
9079 
2/06 
5/32 

3029 
6058 
9088 
2117 
5/46 

3032 
6064 
9096 
2/28 
5/60 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

6 

7 
8 
9 
10 

7223 
6760 
6297 
5835 
5372 

72/8 
6754 
6290 
5827 
5363 

72/3 
6748 
6283 
58/9 
535  i 

7207 
6742 
6276 
58// 
5345 

7202 
6736 
6269 
5803 
5337 

7/97 
6730 
6262 
5795 
5328 

7191 

6723 
6255 
5787 
53/9 

7/86 
67/7 
6248 
5779 
53/0 

7/8/ 
67// 
624  / 
577  / 
530  / 

57/76 

6'6705 
7-6234 
8'5763 
9  '5293 

/  "8042 
2-/049 
2-4056 
27064 
3'007/ 

8059 
(069 
4079 
7088 
0098 

8076 
(088 
4101 
7113 
0/26 

8092 
(108 
4(23 
7/38 
0/54 

8/09 
//27 
4/45 
7/63 
0/82 

8(26 
((46 
4(67 
7(88 
0209 

8/42 
//66 
4/90 
72/3 
0237 

8/59 
//85 
42/2 
7238 
0265 

8/75 
1205 
4234 
7263 
0292 

8/92 
(224 
4256 
7288 
0320 

II 
12 
13 

in 

IS 
16 

17 
18 
19 

20 

4909 
4446 
3983 
3520 
3058 

4899 
4436 
3972 
3508 
3044 

4890 
4425 
3960 
3496 
303  ( 

4880 
44/5 
3949 
3484 
3018 

4870 
4404 
3938 
347  / 
3005 

486  / 
4393 
3926 
3459 
2992 

485  / 
4383 
39/5 
3447 
2979 

484  / 
4372 
3903 
3434 
2965 

4832 
4362 
3892 
3422 
2952 

/  0-4822 
If  4351 
12-3880 
13-3410 
14-2939 

33078 
3  6085 
3  '9092 
4  '2099 
4-5/06 

3/08 
6118 
9/28 
2/38 
5/47 

3/39 
6/5( 
9/64 
2/76 
5/89 

3/69 
6/85 
9200 
22/5 
523  ( 

3200 
62/8 
9236 
2254 
5272 

3230 
625  ( 
9272 
2293 
53(4 

326  / 
6284 
9308 
2332 
5355 

329  / 
63/8 
9344 
237  / 
5397 

3322 
635  / 
9380 
2409 
5439 

3352 
6384 
94/6 
2448 
5480 

II 
12 
13 
14 
15 

2595 
2/32 
/669 
/206 
0743 

2581 
2//7 
(653 
7/90 
0726 

2567 
2/02 
/638 
//73 

0708 

2553 

2087 
/622 
7/56 
069  / 

2539 
2072 
/606 

//40 
0673 

2525 

2057 
/590 
//23 
0656 

25// 

2042 
/574 
1106 
0638 

2496 
2027 
/558 
/090 
062  / 

2482 
20/2 
/543 
/073 
0603 

IS'2468 
16'1997 
17-1527 
18-1056 
I9'0585 

4'8/(3 
5-//20 
5-4/27 
5-7/34 
6'0/4( 

8/57 
//67 
4/77 

7/87 
0/97 

8202 
(2/4 
4227 
7240 
0252 

8246 
/26/ 

4277 
7292 
0308 

8290 
(309 
4327 
7345 
0363 

8335 

(356 
4377 
7398 
04(9 

8379 
(403 
4427 
7450 
0474 

8424 
/450 
4476 
7503 
0529 

8468 

1497 
4526 
7556 
0585 

85/2 
(544 
4576 
7608 
0640 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

028  / 
98/8 
9355 
8892 
8429 

0262 
9798 
9335 
887  / 
8407 

0244 
9779 
93/5 
8850 
8385 

0225 
9760 
9294 
8829 
8364 

0207 
974  ( 
9274 
8808 
8342 

0/89 
9727 
9254 
8787 
8320 

0/70 
9702 
9234 
8766 
8298 

0/52 
9683 
92/4 
8745 
8276 

0/33 
9663 
9/93 
8724 
8254 

20-0115 
20'9644 
21-9173 
22-8702 
23'  8232 

6'3/4S 
6  6/55 
6-9/62 
7-2/69 
7'5/76 

3206 
62/6 
9226 
2236 

5246 

3265 
6277 
9290 
2303 

53/5 

3323 
6338 
9354 
2369 

5385 

338  / 
6399 

94/8 
2436 

5454 

3439 
6460 
948  / 
2502 
5523 

3498 
652  / 
9545 
2569 
5592 

3556 
6582 
9609 
2635 

5662 

36/4 
6643 
9673 
2702 

573/ 

3672 
6704 
9736 
2768 
5800 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 

27 
28 
29 

30 

7966 
7504 
704  / 
6578 
6//5 

7944 

7480 
70/6 
6553 

6089 

792  / 
7456 
6992 
6527 

6063 

7898 
7433 
6967 
6502 
6036 

7875 

7409 
6943 
6476 
60/0 

7852 
7385 
69/8 
645  / 
5984 

7830 
736  / 
6893 
6425 
5957 

7807 
7338 
6869 
6400 
593  / 

7784 
73/4 
6844 
6374 

5904 

24  776  / 
25-7290 
26-68/9 

27-6349 
28-5878 

7'8/84 
8'//9/ 
8-4/98 
8  '7205 
9-02/2 

8256 
1265 
4275 
7285 
0295 

8328 
1340 
4353 
7366 
0378 

8400 
(4/5 
443) 
7446 
046/ 

8472 
/490 
4508 
7526 
0545 

8544 
(565 
4586 
7607 
0628 

86/6 
(640 
4664 
7687 
07// 

8688 
(7/5 
474  / 
7768 
0794 

8760 
1790 
48/9 
7848 
OS77 

8S32 
f864 
4896 
7928 
0960 

3; 
32 
33 
34 
35 

5652 
5/89 
4727 
4264 
3801 

5625 
5/6/ 
4698 
4234 
3770 

5598 
5/33 
4669 
4204 
3740 

557  / 
5/05 
4640 
4/74 
3709 

5544 
5077 
4611 
4145 
3678 

55/6 
5049 
4582 
4//5 
3648 

5489 
5027 
4553 
4085 
36/7 

5462 
4993 
4524 
4055 
3586 

5435 
4965 
4495 
4025 
3555 

29-5407 
30'4936 
3  /  '4466 
32-3995 
33-3524 

9-32/9 
9'6226 
9  '9233 
/  0'2240 
/  0-5247 

3305 
63/5 
9324 
2334 
5344 

-339  / 
6403 
94/6 
2429 
544  / 

3477 
6492 
9508 
2523 
5538 

3563 
658  / 
9599 
26/7 
5635 

3649 
6670 
969  / 
27// 
5732 

3735 
6758 
9782 
2806 
5829 

382  / 
6847 
9874 
2900 
5926 

3907 
6936 
9965 
2994 
6024 

3992 
7025 
#057 
3089 
6/21 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 

37 
38 
39 

40 

3338 
2875 
24(2 
(950 
(487 

3307 
2843 
2379 
(9/5 
/452 

3275 
28/0 
2346 

I8SI 
(4/7 

3244 
2778 
23/3 
/847 
(382 

32/2 

2746 
2279 
(8/3 
(347 

3/80 
27/3 
2246 
(779 
1311 

3/49 
268  / 
22/2 
(744 
1276 

3//7 
2648 
2/79 
/7/0 
1241 

3085 
26/5 
2/46 
(676 

/206 

34-3054 
35-2583 
36-2112 
37-1641 
38-1171 

(0  8254 
//'/26/ 
/  /  '4268 
/  /  '7275 
/  2  '0282 

8354 
(364 
4374 
7383 
0393 

8454 
(466 
4479 
7492 
0504 

8554 
(569 
4584 
7600 
06/5 

8654 
(672 
4690 
7708 
0726 

8753 
(774 
4795 
78/6 
0837 

8853 

/S77 
490  / 
7924 
0948 

8953 
/979 
5006 
8032 
(059 

9053 
2082 
5111 
8141 
1170 

9/53 
2/85 
52/7 
8249 
/28/ 

41 
42 
43 
44 
45 

(024 
056) 
0098 
9635 
9/73 

0988 
0524 
006  ( 
9597 
9/33 

0952 
0488 
#023 
9558 
9094 

09/6 
045  / 
9985 

9520 
9054 

0880 
04/4 
9948 
948  / 
90/5 

0844 
0377 
99/0 
9443 
8975 

0808 
0340 
9872 
9404 
8936 

0772 
0303 
9834 
9365 
8896 

0736 
0266 
9796 
9326 
8857 

39  0700 
40'  0229 
40  '9758 
4  /  '9288 
42-88/7 

(2-3289 
/  2  '6296 
/2'9303 
/3'23// 
(3-53/8 

3403 
64/3 
9423 
2433 
5442 

35/7 
6529 
9542 
2555 
55  67 

363  / 
6646 
9661 
2677 
5692 

3744 
6762 
978  / 
2799 
58/7 

3858 
6879 
9900 
292  / 
5942 

3972 
6995 
#0/9 
3043 
6066 

40S5 
7//2 
0/38 
3/65 
6/9/ 

4/99 
7228 
0257 
3287 
63/6 

43/3 
7345 
0377 
3409 
644  / 

41 
42 
43 
44 
45 

46 
47 
48 
49 

50 

87/0 
8247 
7784 
732  / 
6859 

8670 
8206 
7742 
7278 
68/5 

8629 
8/65 
7700 
7235 
677  / 

8589 
8/23 
7658 
7/93 
6727 

8549 
8082 
76/6 
7/50 

6683 

8508 
804  / 
7574 
7/07 
6639 

8468 
8000 
7532 
7063 
6595 

8427 
7958 
7489 
7020 
655  / 

8387 
79/7 
7447 
6977 
6507 

43  '8346 

447875 
457405 
46-6934 
47-6463 

13  '8325 
/4'/332 

/  4  "4339 
/4'7346 
/  5  '0353 

8452 
/462 
4472 
7482 
0492 

8580 
1592 
4605 
76/8 
0630 

8707 
1723 
4738 
7754 
0769 

SS35 
/853 
487  / 
7889 
0908 

8963 
(984 
5004 
8025 
(046 

9090 
2//4 
5/38 

8I6/ 
//85 

92/8 
2244 
527  / 
8297 
/324 

9345 
2374 
5404 
8433 
(462 

9473 
2505 
5537 
8569 
/60/ 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

6396 
5933 
5470 
5007 
4544 

635  / 
5887 
5424 
4960 
4496 

6306 
5842 
5377 
49/3 
4448 

6262 
5796 
533  / 
4865 
4400 

62/7 
575  / 
5284 
48/8 
4352 

6/72 
5705 
5238 
4770 
4303 

6/27 
5659 
5/9/ 
4723 
4255 

6082 
56/3 
5/44 
4675 
4206 

6037 
5568 
5098 
4628 
4/58 

48  5992 
49-5522 
50  '505  / 
51  '4580 
52-4110 

/5'3360 
(5-6367 
/  5  '9374 
/6'238/ 
(6'5388 

350  / 
6511 
9521 
2531 

554  / 

3643 
6656 
9668 
268  / 
5693 

3784 
6800 
98/5 
283  / 
5846 

3926 
6944 
9962 
2980 
5998 

4067 
7088 
#/09 
3/30 
6/5/ 

4209 
7232 
0256 
3280 
6303 

4350 
7376 
0403 
3429- 
6456 

449  / 
752  / 
0550 
3579 
6608 

4633 
7665 
0697 
3729 
676  / 

51 
52 
53 
54 
55 

56 

57 
58 
59 

60 

4082 
36/9 
3156 
2693 
2230 

4032 
3569 
3/05 
264  ( 
2/78 

3983 
35/9 
3054 
2590 
2/25 

3934 
3469 
3003 
2538 

2073 

3885 
34/9 
2953 
2486 

2020 

3836 
3369 
2902 
2434 
/967 

3787 
33/9 
285  / 
2383 
(9/4 

3738 
3269 
2800 
233  / 
/862 

3688 
32/8 
2748 
2279 
/809 

53-3639 
54-3/68 
55-2697 
56-2227 
57-1756 

(6-8395 
/7-/402 
/  7  '4409 
(774/6 
/  8  '0423 

855  / 
(560 
4570 
7580 
0590 

8706 
/7/9 
473  / 

7744 
0756 

886  / 

/S77 
4892 
7907 
0923 

90/7 
2035 
5053 
807  / 
/089 

9/72 
2/93 
52/4 
8235 
/256 

9327 
235  / 
5375 
8398 
(422 

9482 

2509 
5535 
8562 
/588 

9638 
2667 
5696 
8725 
/755 

9793 
2825 
5857 
8889 
/92/ 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

/767 
/305 
0842 
0379 
99/6 

(7/4 
(250 
0787 
0323 
9859 

(660 
1196 
0731 
0267 
9802 

(607 
//42 
0676 
02/1 
9745 

(554 
/087 
062  / 
0/54 
9688 

/500 
/033 
0566 
0098 
963  / 

1446 
0978 
05/0 
#042 
9574 

(393 
0924 
0455 
9986 
95/7 

/339 
0869 
0399 
9929 
9459 

58-1285 
59-0814 
60-0344 
60-9873 
6  /  '9402 

18-3431 

18  6438 
18-9445 
19  2452 
/  9  '5459 

3600 
66/0 
96/9 
2629 
5639 

3769 
6782 
9794 
2807 
58/9 

3938 
6954 
9969 
2984 
6000 

4/07 
7/25 

#/44 
3/62 

6/80 

4276 
7297 
03/8 
3339 
6360 

4446 
7469 
0493 
35/7 
6540 

46/5 
764  / 
0668 
3694 
672  / 

4784 
78/3 
0842 
3872 
690/ 

4953 
7985 
/0/7 
4049 
708  / 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 
70 

9453 
8990 
8528 
8065 
7602 

9395 
8932 
8468 
8004 
7541 

9338 
8873 
8408 
7944 
7479 

9280 
88/4 
8349 
7883 
74/8 

9222 
8755 
8289 
7823 
7356 

9/64 

8697 
8229 
7762 
7295 

9/06 
8638 
8/70 
7702 
7233 

9048 
8579 
8//0 
764  / 
7/72 

8990 
8520 
8050 
7580 
7110 

62-8931 
63  '846  / 
64-7990 
65-75/9 
66-7048 

/9'8466 
20-/473 
20  4480 
20-7487 
21  '0494 

8649 
1659 
4669 
7678 
0688 

8832 
(845 
4857 
7870 
0882 

90/5 
2030 
5046 
806/ 
1077 

9/98 
2216 
5234 
8253 
/27/ 

938  / 

2402 
5423 
8444 
/465 

9564 
2588 
56/2 
8635 
/659 

9747 
2774 
5800 
8826 
/853 

9930 
2959 
5989 
90/8 

2047 

#//3 
3/45 
6/77 
9209 
224  / 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

7/39 
6676 
62/3 
575  / 
5288 

7077 
66/3 
6(49 
5686 
5222 

70/5 
6550 
6086 
562  / 
5(56 

6952 
6487 
6022 
5556 
,509  / 

6890 
6424 
5957 
5491 
5025 

6828 
636  / 
5893 
5426 
4959 

6765 
6297 
5829 
536  / 
4893 

6703 
6234 
5765 
5296 
4827 

6640 
6171 
570  / 
523  / 
476  / 

67  6578 
68-6/07 
69-5636 
70-5/66 
71-4695 

21-3501 
2T6508 
21-9515 
22  2522 
22-5529 

3698 
6708 
97/8 
2728 
5737 

3895 
6908 
9920 
2933 
5945 

4092 
7107 
#/23 
3/38 
6/54 

4289 
7307 
0325 
3343 
636  / 

4486 
7507 
0528 
3549 
6569 

46S3 
7706 
0730 
3754 
6777 

4879 
7906 
0932 
3959 
69S5 

5076 
8/06 
//35 
4/64 
7/93 

5273 
8305 
(337 
4369 
740  / 

71 
72 
73 
74 
75 

4825 
4362 
3899 
3436 
2974 

4758 
4295 
383  / 
3367 
2904 

4692 
4227 
3763 
3298 
2833 

4625 
4/60 
3694 
3229 
2763 

4558 
4092 
3626 
3/59 
2693 

4492 
4025 
3557 
3090 
2623 

4425 
3957 
3489 
302  / 
2553 

4358 

3889 
3420 
295  / 
2482 

429  / 

382  / 
335  / 
2882 
24/2 

72-4224 
73-3753 
74-3283 
75-28/2 
76  '234  / 

22-8536 
23"/543 
23  '455  / 
23-7558 
24-0565 

8747 

1757 
4767 
7777 
0787 

8958 
1971 
4983 
7996 
(008 

9/69 
2/84 
5200 
82/5 
/230 

93SO 
2398 
54/6 
8434 
(452 

9590 
26)  / 
5632 
8653 
/674 

980  ( 
2825 
5849 
8872 
/896 

#0/2 
3038 
6065 
909  / 
2//S 

0223 
3252 
628  / 
93/0 
2340 

0433 
3465 
6497 
9529 
256  / 

76 
77 
78 
79 
80 

8/ 
82 
83 
84 
85 

25// 
2048 
(585 
//22 
0659 

2440 
/976 
(5/2 
(049 
0585 

2369 
(904 
(440 
0975 
051  / 

2298 
(832 
/367 
0902 
0436 

2227 
(760 
/294 
0828 
036  / 

2/56 
(688 
/22/ 
0754 
0287 

2084 
1616 
1148 
0680 
0212 

20/3 
(544 
/075 
0606 
0/37 

1942 
(472 
(002 
0532 
#062 

77-1870 
78-1400 
79-0929 
SO'0458 
80-9987 

24-3572 
24-6579 
24-9586 
25  '2593 
25-5600 

3796 
6806 
98/6 
2826 
5836 

402  / 
7034 
#046 
3059 
6072 

4246 
726  / 
0277 
3292 
6307 

4470 
7489 
0507 
3525 
6543 

4695 
77/6 
0737 
3758 
6779 

4920 
7943 
0967 
399  / 
70/4 

5/44 
8/7( 
//97 
4224 
7250 

5369 
8398 
1427 
4456 
7486 

5593 
8625 
(657 
4689 

772  / 

81 
82 
83 
84 
85 

86 

87 
88 
89 
90 

0/97 
9734 
927( 
8808 
8345 

0121 
9658 
9/94 
8730 
8266 

#046 
958  ( 
9117 
8652 
8/88 

997( 
9505 
9040 
8574 
8/09 

9895 
9429 
8962 
8496 
8030 

9820 
9352 
8885 
8418 
795  / 

9744 
9276 
8808 
8340 
7872 

9668 
9/99 
8730 
826  / 
7792 

9593 
9/23 
8653 
8/83 

77/3 

81-9517 
82-9046 
83-8575 
84-8/04 
85-7634 

25-8607 
26-1614 
26-4621 
26-7628 
27-0635 

8846 
(855 
4865 
7875 
0885 

9084 
2097 
5/09 
8/22 
//35 

9323 
2338 
5353 
8369 

(384 

956  / 

2579 
5597 
86/6 
(634 

9800 
282  / 

584  / 
8862 
1883 

#038 
3062 
6086 
9/09 
2/33 

0277 
3303 
6329 
9356 
2382 

05/5 
3544 
6573 
9603 
2632 

0753 
3785 
68/7 
9849 
288  / 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

7882 
7420 
6957 
6494 
603  / 

7803 
7339 
6875 
64/2 
5948 

7723 
7258 
6794 
6329 
5865 

7643 
7/78 
67/2 
6247 
578  / 

7563 
7097 
663  / 
6/64 
5698 

7484 
70/6 
6549 
6082 
56/5 

7404 
6935 
6467 
5999 
553  / 

7323 
6854 
6386 
59/7 
5448 

7243 
6773 
6304 
5834 
5364 

867/63 
87-6692 
SS'6222 
89-5751 

90-5230 

27-3642 
27-6649 
27-9656 
28-2663 
28  '567  / 

3895 
6905 
99/4 
2924 
5934 

4/47 
7/60 
#/72 
3/85 
6/98 

4400 
74/5 
0430 
3446 
6461 

4652 
7670 
0688 
3706 
6725 

4904 
7925 
0946 
3967 
6988 

5/57 
8/80 
/204 
4228 
725  / 

5409 
8435 
/462 
44SS 
7515 

566  / 
8690 
1720 
4749 
7778 

59/3 
8945 
(977 
50/0 
8042 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

2° 

96 
97 
98 
99 
100 

72" 

5568 
5/05 
4643 
4/80 
37/7 

5484 
502  / 
4557 
4093 
3629 

5400 
4936 
447) 
4006 
3542 

53/6 
485/ 
4385 
3920 
3454 

5232 
4765 
4299 
3833 

3366 

5/47 
4680 
42/3 
3746 
3279 

5063 
4595 
4/27 
3659 
3191 

4979 
45/0 
4041 
3572 
3/03 

4894 
4424 
3954 
3484 
30/5 

91-4809 
92-4339 
93-3868 
94-3397 
95-2926 

28  '8678 
29'/685 
294692 
29-7699 

30'0706 

8944 
(954 
4964 
7973 
0983 

92/0 
2223 
5235 
8248 
1261 

9476 
2492 
5507 
8523 
(538 

9743 
276  / 
5779 
8797 
/8/5 

#009 
3030 
605  / 
9072 
2093 

0275 
3299 
6323 
9346 
2370 

0541 
3568 
6594 
962  / 

2647 

0807 
3837 
6866 
9895 
2924 

/074 
4/06 
7/38 
#/70 
3202 

3</ 

2!/ 

2$' 

2/ 

20' 

ii5' 

24'   23' 

22'    21' 

30'    -2'.>' 

•2»'   27' 

2<;' 

2.V  |  24' 

•2'A' 

22' 

21' 

Bon 

COSINE. 

7 

TRAVERSE  TABLES. 


17 
/ 

2 

3 
4 
5 
6 

7 
8 
9 
(0 

COSINE. 

SINE.            17° 

40' 

41'  1  42' 

4:V 

44'   45'  |  46' 

47' 

48' 

49' 

40'  |  41' 

42'   43'   44' 

45' 

4<>'  |  47'   48' 

49' 

/ 

2 
3 
4 
5 
6 
7 

a 

9 

10 

9528 
9057 
8585 
8114 

7642 

9527 
9055 
8582 
8//0 
7637 

9527 
9053 
8580 
8/06 
7633 

9526 
905/ 
8577 
8/03 
7629 

9525 
9050 
8575 
8099 
7624 

9524 
9048 
8572 
8096 
7620 

9523 
9046 
8569 
8092 
76/5 

9522 
9044 
8567 
8089 
76// 

9521 
9043 
8564 
8085 
7606 

'9520 
/'904( 
2  '8561 
3'8082 
4V602 

•3035 
'6070 
•9/04 
/'2/39 
/'5I74 

3038 
6075 
9//3 
2/50 
5/88 

3040 
608  / 
9/2/ 
2/6/ 
5202 

3043 
6086 
9(29 
2/72 
52(6 

3046 
6092 
9/38 
2/83 
5229 

3049 
6097 
9/46 
2;95 
5243 

305/ 
6/03 
9(54 
2206 
5257 

3054 
6/08 
9/63 
22)7 
527) 

3057 
6114 

9171 

2228 
5285 

3060 
6//9 
9/79 
2239 
5299 

7/70 
6699 
6227 
5755 
5284 

7/65 
6692 
6220 
5747 
5275 

7/60 
6686 
62/3 
5740 
5266 

7/54 

6680 
6206 
5732 
5257 

7/49 

6674 
6/99 
5724 
5248 

7/44 
6668 
6/92 
57/6 
5240 

7/38 
666/ 
6/85 
5708 
523  / 

7/33 

6655 
6/77 
5700 
5222 

7/28 
6649 
6/70 
5692 
52/3 

5-7/22 
6  '6643 
7'6I63 
S'5684 
9-5204 

/  "8209 
2'/244 
2'4278 
2-73/3 
3-0348 

8225 
(263 

4300 
7338 
0376 

8242 
(282 
4323 
7363 
0403 

8259 
(302 
4345 
7388 
043; 

8275 
(32( 

4367 
74(3 

0459 

8292 
(34/ 

4389 
7438 
0486 

8308 
(360 
44(f 
7463 
05/4 

8325 
)379 
4433 
7488 
0542 

8342 
/399 
4456 
75/3 
0570 

8358 
/4/8 
4478 
7538 
0597 

II 
12 
13 
14 
15 

48/2 
434  / 
3869 
3397 
2926 

4802 
4330 
3857 
3385 
29/2 

4793 
43/9 
3846 
3373 
2899 

4783 
4309 
3834 
3360 
2886 

4773 
4298 
3823 
3348 
2873 

4764 
4287 

38/  ; 

3335 
2859 

4754 
4277 
3800 
3323 
2846 

4744 
4266 
3788 
33/( 
2833 

4734 
4256 
3777 
3298 
28/9 

/  0'4724 
/  /  '4245 
/2'3765 
(3-3286 
(4-2806 

3'3383 
3-64/7 
3-9452 
4'2487 
4-5522 

34/3 
645; 
9488 
2526 
5563 

3444 
6484 
9524 
2565 
5605 

3474 
65(7 
9560 
2603 
5647 

3505 
6550 
9596 
2642 
5688 

3535 
6584 
9632 
268; 
5730 

3566 
6617 
9668 
2720 
5771 

3596 
6650 
9704 
2759 
58/3 

3626 
6683 
9740 
2797 
5854 

3657 
67/7 
9776 
2836 
5896 

II 

12 
13 
14 
15 

16 
17 
18 
19 

20 

2454 
/982 
1511 
1039 

0568 

2440 
1967 
1495 
1022 
0550 

2426 
/952 
/479 
(006 
0532 

24/2 
/937 
(463 
0989 
05/5 

2398 
(922 
(447 
0972 
0497 

2383 
1907 
1431 

0955 
0479 

2369 
;892 
M/5 
0938 

046  / 

2355 
(877 
(399 

092; 

0444 

234  / 
/S62 
(383 

0905 
0426 

(5-2326 
(6'(847 
17-1367 

(8-0888 
(9  0408 

4'8557 
5'/59/ 
5'4626 
5766/ 
6-0696 

860  ( 
(639 
4676 
77(4 
075( 

8645 
7686 
4726 
7766 
0807 

8690 
(733 
4776 
78/9 
0862 

8734 
(780 
4826 
7872 
09/7 

8778 
;827 
4876 
7924 
0973 

8823 
(874 
4925 
7977 
(028 

8867 
)92) 
4975 
8029 
(084 

89)) 
)968 
5025 
8082 
)/39 

8956 
20)5 
5075 
8/35 
//94 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

0096 
9624 
9/53 
868( 
82/0 

0077 
9605 
9/32 
8660 
8/87 

0059 
9586 
9//2 
8639 
8/65 

0040 
9566 
9092 
86/8 
8/43 

0022 
9547 
907/ 
8596 
9131 

4003 
9527 
905  / 
8575 
8099 

9984 
9508 
903  / 
8554 
8077 

9966 
9488 
90/0 
8532 
8055 

9947 
9468 
8990 
85// 
8032 

(9'9928 
20  '9449 
2  /  '8969 
22-8490 
23'SO  (0 

6'373/ 
6-6765 
6'9800 
7-2835 

7-5870 

3789 
6826 
9864 
290  / 
5939 

3847 
6887 
9928 
2968 
6008 

3905 
6948 
999( 
3034 
6078 

3963 
7009 
»055 
3/0/ 
6)47 

4022 
7070 
0//9 
3/67 
6216 

4080 
7)3) 
0(82 
3234 
6285 

4/38 
7/92 
0246 
3300 
6355 

4/96 
7253 
03/0 
3367 
6424 

4254 
73/4 
0374 
3433 
6493 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

7738 
7266 
6795 
6323 

585/ 

77/5 
7242 
6770 
6297 
5825 

7692 
72/9 
6745 
6272 
5798 

7669 
7/95 
6720 
6246 

5772 

7646 
7171 
6696 
6220 

5745 

7623 
7/47 
6671 
6/95 
57/9 

7600 
7/23 
6646 
6/69 
5692 

7577 
7099 
662  / 
6/43 

5665 

7554 
7075 
6596 
6//S 
5639 

24  753  / 
25  705  / 
26-657  / 
27-6092 
28  '561  2 

7'8904 
8-;939 
8  '4974 
8-8009 
9-;044 

8977 
20/4 
5052 
8089 
//27 

9049 
2089 
5/29 
8/70 
/2/0 

9;2i 

2;64 
5207 
8250 
;293 

9(93 
2239 
5284 
8330 
(376 

9265 
23/3 
5362 
84/  ; 
(459 

9337 
2388 
5440 
849  ( 
(542 

9409 
2463 
55/7 
8571 
)625 

948  / 
2538 
5595 
8652 
/709 

9553 
26/3 
5672 
8732 
/792 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

5380 
4908 
4437 
3965 
3493 

5352 
4880 
4407 
3935 

3462 

5325 
4852 
4378 
3905 
3432 

5298 
4823 
4349 
3875 
340  / 

5270 
4795 
4320 
3845 
3370 

5243 
4767 
429  / 
38/5 
3339 

52/5 
4738 
426  / 
3784 
3307 

5/88 
47/0 
4232 
3754 
3276 

5/60 
468  / 
4203 
3724 
3245 

29-5/33 
30-4653 
3T4I73 
32-3694 
33-3214 

9-4078 
97H3 
/0-0/48 
10  3183 
10  62/8 

4/64 
7202 
0239 
3277 
63/5 

4250 
729  / 
033  / 
337; 
64/2 

4336 
7379 
0422 
3465 
6509 

4422 
7468 
05(4 
3560 
6606 

4508 
7557 
0605 
3654 
6703 

4594 
7645 
0697 
3748 
6799 

4680 
7734 
0788 
3842 
6896 

4766 
7822 
0879 
3936 
6993 

485  / 
79// 
097  / 
403  / 
7090 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

3022 
2550 
2079 
(607 
//35 

2990 
25/7 
2045 
/572 

;/oo 

2958 
2485 
20// 
(538 
/065 

2926 
2452 
(978 
;503 
/029 

2894 
24/9 
(944 
/469 
0994 

2862 

2386 
/9/0 
/434 
0958 

2S3/ 

2354 
(877 
MOO 
0923 

2799 
232  / 
/843 
/365 
0887 

2767 
2288 
/809 
/330 
0852 

34-2735 
35-2255 
36-1775 
37-1296 
38  08/6 

(fl'9252 
(C2287 

;  ;  -5322 

(C8357 
(2  (392 

9352 

2390 
5427 
8465 
(502 

9452 
2492 
5533 
8573 
/6/3 

9552 
2595 
5638 
868  / 
;724 

965( 

2697 
5743 
8789 
(835 

975) 
2800 
5848 
8897 
(946 

985( 
2902 
5954 
9005 
2057 

995) 
3005 
6059 
9)/3 
2/67 

*050 
3)07 
6164 
922) 

2278 

0/50 
32(0 

6269 
9329 
2389 

36 
37 

38 
39 
40 

4/ 
42 
43 
44 
45 

0664 
0/92 
9720 
9249 
8777 

0627 
0/55 
9682 
92/0 
8737 

059  / 
0//8 
9644 
9/7/ 
8698 

0555 
0081 
9606 
9/32 
86J8 

05/9 
0043 
9568 
9093 
86/8 

0482 
»006 
9530 
9054 
8578 

0446 
9969 
9492 
90/5 
8538 

04/0 
9932 
9454 
8976 
8498 

0373 
9894 
94/6 
8937 
8458 

39-0337 
39-9857 
40'9377 
4/-889S 
42'84/S 

/2'4426 
/2746/ 
/3'0496 
(3'353/ 
/3'6565 
13-9600 
14-2635 
14-5670 
14-8705 
15-1739 

4540 
7577 
06/5 
3653 
6690 
9728 
2765 
5803 
8840 
(878 

4654 
7694 
0734 
3775 
68/5 

4767 

7s;o 

0853 
3896 
6940 

4S8/ 
7927 
0972 
40/8 
7064 

4994 
8043 
;092 
4/40 
7(89 

5/08 
8/59 
1211 
4262 
73/4 

5222 
8276 
(330 
4384 
7438 

5335 
8392 
)449 
4506 
7563 

5449 
8508 
(568 
4628 
7688 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 
47 
48 
49 
50 

8306 
7834 
7362 
689  / 
64/9 

8265 
7792 
7320 

6847 
6375 

8224 
775  / 
7278 
6804 
633  / 

8/84 
7709 
7235 
676  ( 
6287 

8/43 
7668 
7/93 
67/7 
6242 

8/02 
7626 
7/50 
6674 
6/98 

806  / 
7584 
7;07 
6630 
6/54 

8020 
7543 
7065 
6587 
6/09 

7980 
750  ; 
7022 
6543 
6065 

437939 
44-7459 
45-6979 
46-6500 
47-6020 

9855 
2896 
5936 
8976 
20/7 

9983 
3026 
6069 
91/2 
2/55 

tno 

3/56 
6202 
9248 
2294 

0238 
3286 
6335 
9384 
2432 

0365 
34)6 
6468 
95/9 
257  / 

0492 

3547 
660  / 
9655 
2709 

0620 
3677 
6734 
979  / 

2848 

0747 
3807 
6867 
9926 
2986 

5; 
52 
53 
54 
55 
56 
57 
58 
59 
60 

5947 
5476 
5004 
4533 
406  / 

5902 
5430 
4957 
4485 
40/2 

5857 
5384 
49// 
4437 
3964 

58/2 
5338 
4864 
4389 
39/5 

5767 
5292 
48/7 
4342 
3866 

5722 
5246 
4770 
4294 
38/8 

5677 
5200 
4723 
4246 
3769 

563/ 
5;54 
4676 
4/98 
3720 

5586 
5;07 
4629 
4/50 
367  / 

48'554; 
49'506; 
50  '458  / 
Sl'4102 
52-3622 

IS'4774 
15-7809 
I6'0844 
(6'3879 
;6'69(3 

49/6 
7953 
099  / 
4028 
7066 

5057 
8097 
1138 
4178 
72(8 

5/98 
824/ 
(284 
4328 
737; 

5339 
8385 
1431 
4477 
7523 

548  ( 
8529 
(578 
4627 
7675 

5622 
8673 
/725 
4776 
7828 

5763 
88/8 
)872 
4926 
7980 

5905 
8962 
20/9 
5075 
8/32 

6046 
9/06 
2(65 
5225 
8285 

51 
52 
53 
54 
55 

3589 
3/18 
2646 
2/75 
/703 

3540 
3067 
2595 
2/22 
(650 

3490 
30/7 
2544 
2070 
(597 

344  / 
2967 
2492 
20/8 
(544 

339  / 
29/6 
244  / 
/966 

/49/ 

3342 
2866 
2390 
1914 
1437 

3292 
28/5 
2338 
/86f 

/384 

3242 
2764 
2287 
/809 
1331 

3/92 
27/4 
2235 
1756 
(278 

53-3/43 
54-2663 
55-2/83 
56-/704 
57'/224 

;6'9948 
(7-2983 
/7'60/S 
/  7  '9  052 
18-2087 

»/03 
3(4) 
6/78 
92/6 
2254 

0259 
3299 
6339 
9380 
2420 

04;4 
3457 
6500 
9543 
2586 

0569 
36(5 
666( 
9706 
2752 

0724 
3773 
682  ( 
9870 
29/9 

0879 
393  / 
6982 
*033 
3085 

(034 
4088 
7/43 
0/97 
325  / 

))89 
4246 
7303 
0360 
34/7 

(344 

4404 
7464 
0524 
3583 

56 
57 
58 
59 
60 

6) 
62 
63 
64 
65 

/23/ 
0760 
0288 
98/6 
9345 

//77 
0705 
0232 
9760 
9287 

//24 
0650 
0/77 
9703 
9230 

(070 
0595 
0/2) 
9647 
9/72 

/0/5 
0540 
0065 
9590 
9115 

096  / 
0485 
»009 
9533 
9057 

0907 
0430 
9953 
9477 
9000 

0853 
0375 
9898 
9420 
8942 
8464 
7986 
7508 
703/ 
6553 

0799 
0320 
9842 
9363 
8884 

58-0745 
59-0265 
59-9785 
60-9306 
6  /  '8826 

/S'5/22 

;s-s;57 

;9'//92 
/  9  '4226 
(9726/ 

529  / 
8329 
/366 
4404 
744  ( 

5460 
850  ( 
(54( 
4581 
7622 

5629 
8672 
1715 
4759 
7802 

5798 
8844 
(890 
4936 
7982 

5967 
90/6 
2065 
5113 
8162 

6/36 
9/88 
2239 
5290 
8342 

6305 
9359 
24/4 
5468 
8522 

6474 
953  / 
2588 
5645 
8702 

6643 
9703 
2763 
5822 
8882 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

8873 

8402 
7930 
745S 
6987 

88/5 

8342 
7870 
7397 
6925 

8757 
8283 
78/0 
7336 
6863 

8698 
8224 
7750 
7275 
680  ( 

8640 
8/65 
7689 
72/4 
6739 

858  / 

8/05 
7629 
7/53 
6677 

8523 

8046 
7569 
7092 
66/5 

8405 
7927 
7448 
6969 
649  / 

62-8347 
637867 
647387 
65-6908 
66-6428 

20-0296 
20  '333  / 
20'6366 
20-9400 
2  /  '2435 

0479 
35(6 

6554 
9592 
2629 

0662 
3702 
6743 
9783 
2823 

0845 
3888 
693) 
9974 
3017 

(028 
4073 
7119 
4165 
3211 

1210 
4259' 
7308 
0356 

3405 

(393 

4445 
7496 
0547 
3599 

1576 
4630 
7684 
0739 
3793 

(759 
48/6 
7873 
0930 
3987 

(942 
500  ( 
806/ 
1121 
4181 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

65/5 
6044 
5572 
5/00 
4629 

6452 
5980 
5507 
5035 
4562 

6390 
59/6 
5443 
4970 
4496 

6327 
5853 
5378 
4904 
4430 

6264 
5789 
53/4 
4838 
4363 

620  / 
5725 
5249 
4773 
4297 

6/38 
566/ 
5/84 
4707 
4230 

6075 
5597 
5119 
4642 
4/64 

60/2 
5533 
5054 
4576 
4097 

67-5949 
68-5469 
69-4989 
70-45/0 
7f4030 

21  -5470 
21-8505 
22-1540 
22-4574 
227609 

5667 
8704 
(742 
4779 
78/7 

5864 
8904 
(944 
4984 
8025 

6060 
9/03 
2/46 
5/90 

8233 

6257 
9303 
2349 
5395 
8440 

6454 
9502 
255  ( 
5600 
8648 

6650 
9702 
2753 
5805 
8856 

6847 
990  ( 
2955 
6010 
9064 

7044 
4101 
3)58 
62/5 
927/ 

7240 
0300 
3360 
6420 
9479 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

4/57 

3685 
32/4 
2742 
227; 

4090 
36/7 
3/45 
2672 
2200 

4023 
3549 
3076 
2603 
2/29 

3955 
348  / 
3007 
2533 

2058 

3888 
34/3 
2938 
2463 
/9S8 

382  / 
3345 
2869 
2393 
/9/7 

3753 
3276 
2800 
2323 
/846 

3686 
3208 
2730 
2252 
(775 

36/8 
3/40 
266  / 
2/82 

;704 

72-3551 
73-3071 
74-2592 
75-2112 
76-1632 

23-0644 
23  3679 
23  67(3 
23-9748 
24-2783 

0854 
3892 
6930 
9967 
3005 

1065 
4/05 
7/46 
»(86 
3226 

(276 
43(9 
7362 
0405 
3448 

/486 
4532 
7578 
0624 
3670 

(697 
4746 
7794 
0843 
389  ( 

(907 
4959 
80(0 
(062 
4//3 

2)/8 
5/72 
8226 
/280 
4335 

2328 
5385 
8442 
)499 

4556 

2539 
5599 
8658 
)7)8 

4778 

76 
77 
78 
79 

80 

81 
82 
83 
84 
85 

/799 
(327 
0856 
0384 
99/2 

1727 
1255 
0782 
03/0 
9837 

(656 
//82 
0709 
0236 
9762 

(584 
1110 
0636 
0161 
9687 

/5/2 
(037 
0562 
0087 
96/2 

/44( 
0965 
0489 
»0/2 
9536 

(369 
0892 
04/5 
9938 
946; 

(297 
08/9 
034  / 
9863 
9386 

/225 
0746 
0267 
9789 
93/0 

77-1153 
78-0673 
79-0/94 
79-97/4 
SO'9234 

24-58(8 
24-8853 
25  '(887 
25-4922 
257957 

6042 
9080 
2((7 
5(55 
8(93 

6267 
9307 
2347 
5388 
8428 

649  ( 
9534 
2577 
562( 
8664 

67;6 
9762 
2807 
5853 
8899 

6940 
9989 
3037 
6086 
9(35 

7/64 
»2/6 
3267 
63/9 
9370 

7389 
0443 
3497 
655  / 
9606 

76/3 
0670 
3727 
6784 
984  ( 

7838 
0897 
3957 
70/7 
»076 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

944  ( 
8969 
8498 
8026 
7554 

9365 
8892 
8420 
7947 
7475 

9289 
88/6 
8342 
7869 
7395 

92/3 

8739 
8264 
7790 
73/6 

9/37 
866/ 
8/86 
77/1 
7236 

9060 
8584 
8/08 
7632 
7/56 

8984 
8507 
8030 
7553 
7076 

8908 
8430 
7952 
7474 
6996 

883; 
8353 
7874 
7395 
69/6 

8;  -8755 
82'8275 
83-7796 
84-73/6 
85-6836 

26-0992 

26-4027 
26706( 
27-0096 
27  3/3/ 

(230 

4268 
7305 
0343 
3380 

(468 

4509 
7549 
0589 
3630 

7707 

4750 
7793 
0836 
3879 

(945 
4991 
8037 
(083 
4/28 

2(83 
5232 
828  / 
(329 
4378 

2422 

5473 
8524 
)576 
4627 

2660 
57/4 
8768 
(822 
4876 

2898 
5955 
90/2 
2069 
5/26 

3/36 
6/96 
9256 
23/5 

5375 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 

7083 
6611 

6/40 
5668 
5/96 

7002 
6530 
6057 
5585 
5112 

6922 
6449 
5975 
5502 
5028 

684/ 
6367 
5893 
5419 
4944 

676/ 
6286 
58/0 
5335 
4860 

6680 
6204 
5728 
5252 
4776 

6599 
6/23 
5646 
5/69 
4692 

65/9 
604; 
5563 
5085 
4607 

6438 
5959 
5480 
5002 
4523 

86-6357 
87-5877 
88-5398 
89-49/8 
90-4438 

27-6/66 
27-9200 
28-2235 
28-5270 
28-8305 

64/8 
9455 
2493 
553  / 
8568 

6670 
97/0 
2751 
579  ( 
883  f 

6922 
9965 
3008 
6052 
9095 

7/74 
«220 
3266 
63/2 
9358 

7427 
0475 
3524 
6572 
962  ( 

7679 
0730 
3781 
6833 
9884 

793  / 
0985 
4039 
7093 
»/47 

8/83 
1240 
4297 
7354 
0411 

8435 
(495 
4554 
76/4 
0674 
3733 
6793 
9853 
29/3 
5972 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

72 

4725 
4253 
378) 
33/0 
2838 

4640 
4/67 
3695 
3222 
2750 

4555 
4082 
3608 
3/35 
2662 

4470 
3996 
3522 
3047 
2573 

4385 
39/0 
3435 
2960 
2484 

4300 
3824 
3348 
2872 
2396 

42/5 
3738 
326  / 
2784 
2307 

4/30 
3652 
3/74 
2696 
22/8 

4044 
3566 
3087 
2608 
2/29 

9T3959 
92-3479 
93-3000 
94-2520 

95-2040 

29  '1340 
29-4374 
29-7409 
30-0444 
30-3479 

(606 
4643 
768  / 
07/8 
3756 

(872 
49(2 
7952 
0993 

4033 

2(38 
5(S( 
8224 
(267 
43/0 

2404 
5450 
8495 
(54/ 
4587 

2670 
57(8 
8767 
(816 
4864 

2936 
5987 
9038 
2090 
5/4/ 

3202 
6256 
93/0 
2364 
54/8 

3467 
6524 
958  / 
2638 
5695 

96 
97 

98 
99 

100 

20' 

19' 

Ft 

iv 

l(i' 

15'  |  14'  |  13'   12' 

11' 

20'  |  19' 

18'  |  17' 

16'  |  15' 

14'  |  13' 

12'   11' 

SINE. 

COSINE.            72° 

TRAVERSE  TABLES. 


17 
i 

4 
i 

6 
7 
8 
9 
10 

COSINE. 

SINE.             17' 

50' 

51' 

52'   53' 

54   55'   5(i'   57'   58'    59' 

50'    51'   5? 

53'   54'   55'   5«'   57'   58'  |  59' 

9039 
8559 
8078 
7598 

9519 
9037 
8556 
8074 
7593 

95/8 
9035 
8553 
8071 
7589 

95/7 
9034 
855  / 
8067 
7584 

95/6 
9032 
8548 
8064 
7580 

95/5 
9030 
8545 
8060 
7575 

95/4 
9028 
8542 
8057 
757  / 

95/3 
9027 
8540 
8053 
7566 

9512 
9025 
8537 
8049 
7562 

•9511 
1  -9023 
2-8534 
3-8046 
47557 

•3062 
'6/25 
'9/87 
/  '2250 
/  '53(2 

3065 
6/3/ 
9(96 
226  / 
5326 

3068 
6/36 
9204 
2272 
5340 

307  / 
6/42 
92/2 
2283 
5354 

3074 
6/47 
922  / 
2294 
5368 

3076 
6/53 
9229 
2305 
5382 

3079 
6(58 
9237 
23(6 
5396 

3082 
6/64 
9246 
2327 
5409 

3085 
6/69 
9254 
2339 
5423 

3087 
6/75 
y>62 
2350 
5437 

i 
i 

e 

7//7 
6637 
6/56 
5676 
5/95 

7//2 
6630 
6/49 
5668 
5/86 

7106 
6624 
6/42 
5660 
5/77 

7101 
6618 
6/35 
5652 
5/68 

7096 
66/2 
6/28 
5643 
5/59 

7090 
6605 
6/20 
5635 
5/5) 

7085 
6599 
6//3 
5627 
5/42 

7080 
6593 
6(06 
56/9 
5/33 

7074 
6587 
6099 
5611 
5/24 

5-7069 
6'6580 
7  '6092 
8  '5603 
9'5//5 

(  '8375 
2"/437 
2'4500 
27562 
3-0625 

8392 
(457 
4522 
7587 
0653 

8408 
/476 

4544 
76/2 

U6SO 

8425 
(496 
4566 
7637 
0708 

844  / 
/5/5 
4589 
7662 

0736 

8458 
/534 
46// 
7687 
0763 

8475 
(554 
4633 
77/2 
079  / 

849/ 
/573 

4655 
7737 

IJ6'/9 

8508 
/592 

4677 
7762 

OS46 

8524 
/6)2 
4699 
7787 
0874 

6 
7 
8 
9 
10 

II 
12 
13 
14 
IS 

47/5 
4234 
3754 
3273 
2793 

4705 
4223 
3742 
326  / 
2779 

4695 
42/3 
3737 
3248 
2766 

4685 
4202 
37)9 
3236 
2753 

4675 
4191 
3707 
3223 
2739 

4666 
4/S/ 
3696 
32// 
2726 

4656 
4/70 
3684 
3/98 
27/2 

4646 
4/59 
3672 
3/86 
2699 

4636 
4/48 
366  / 
3/73 
2685 

/  0-4626 
U'4138 
12-3649 
IS'3160 
U'2672 

3'3687 
3'6750 
3-98(2 
4-2875 
4-5937 

37/8 
6783 
9848 
29/4 
5979 

3748 
68/6 
9884 
2952 
6020 

3779 
6850 
9920 
299  / 
6062 

3809 
6883 
9956 
3030 
6(03 

3840 
69/6 
9992 
3069 
6/45 

3870 
6949 
#028 
3/07 
6/87 

390  / 
6982 
0064 
3/46 
6228 

393  / 
70/6 
0/00 
3/85 
6270 

396) 
7049 
0/36 
3224 
63/1 

II 
12 
13 
14 
IS 

16 
17 
18 
19 
20 

23/2 

1832 
1351 
0871 
0390 

2298 
/8/7 
/335 
0854 
0372 

2284 
1801 
1319 
0837 
0355 

2269 
(786 
/303 
0820 
0337 

2255 
1771 
1287 
0803 
03/9 

224/ 
/756 
/27( 
0786 
030  / 

2226 
/74/ 
/255 
0769 
0283 

2212 

/725 
/239 
0752 
0265 

2(98 
(7/0 
/222 
0735 
0247 

15-2183 
16-1695 
17-1206 
18-0718 
I9'0229 

4-9000 
5'2062 
5-5/25 
5'8/87 
6'(250 

9044 
2/09 
5/75 
8240 
1305 

9088 
2/57 
5225 
8293 
(36( 

9/33 
2204 
5274 
8345 
1416 

9(77 
225  ( 
5324 
8398 
(47/ 

922  / 
2298 
5374 
8450 
/527 

9266 
2345 
5424 
8503 
/582 

93/0 
2392 
5474 
8556 

(637 

9354 
2439 
5523 
8608 
/693 

9398 

2486 
5573 
866  / 

/74S 

16 
17 
18 
19 
20 

21 
22 

23 
24 
25 
26 
27 
28 
29 
30 

9910 
9429 
8949 
8468 
7988 

989  / 
94/0 
8928 
8447 
7966 

9872 
9390 
8908 
8426 
7943 

9854 
9370 
8887 
8404 
792  / 

9835 
935  / 
8867 
8383 
7899 

98/6 
933  / 
8846 
836  / 
7876 

9797 
93// 
8826 
8340 
7854 

9778 
9292 
8805 
83/8 
783  / 

9760 
9272 
8784 
8297 
7809 

19-9741 
20  '9252 
21  '8764 
22-8275 
23-7787 

6'43(2 
6-7375 
7  '0437 
7  '3500 
7'6562 

4370 
7436 
050  / 
3566 
6632 

4429 
7497 
0565 
3633 
670  ( 

4487 
7558 
0628 
3699 
6770 

4545 
76/8 
0692 
3766 
6839 

4603 
7679 
0756 
3832 
6908 

466  / 
7740 
08/9 
3898 
6978 

47(9 
780  ( 
0883 
3965 
7047 

4777 
7862 
0947 
403  / 
7//6 

4835 
7923 
1010 
4098 
7185 

21 
22 
23 
24 
25 

7507 
7027 
6546 
6066 
5585 

7484 
7003 
652  / 
6040 
5559 

746  / 
6979 
6496 
60/4 
5532 

7438 
6955 
647  / 
5988 
5505 

74/5 
6930 
6446 
5962 

5478 

739  / 
6906 
642  / 
5936 
5452 

7368 
6882 
6396 
59/0 
5425 

7345 
6858 
637/ 
5884 
5398 

732) 

6834 
6346 
5858 
537  / 

24'7298 
25-68/0 
26  '632  / 
27  '5832 
28  '5344 

7-9625 
S'2687 
8-5750 
8-88(2 

9'(875 

9697 
2762 
5827 
8893 
/958 

9769 
2837 
5905 
8973 
204  ( 

9841 
2912 
5982 
9053 
2(24 

99/3 
2986 
6060 
9/33 

2207 

9985 
306  / 
6/37 
9114 
2290 

#057 
3/36 
62/5 
9294 
2373 

0(29 
32/0 
6292 
9374 
2456 

020  / 
3285 
6370 
9454 
2539 

0272 
3360 
6447 
9535 
2622 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

5/05 
4624 
4/44 
3663 
3/83 

5077 
4596 
4//5 
3633 
3/52 

5050 
4567 
4085 
3603 
3/2/ 

5022 
4539 
4056 
3572 
3089 

4994 
45/0 
4026 
3542 
3058 

4967 
4482 
3997 
35/2 
3027 

4939 
4453 
3967 
348  / 
2995 

49// 
4424 
3938 
345  / 
2964 

4883 
4396 
3908 
3420 
2933 

29-4855 
30-4367 
31-3878 
32-3390 
33-2901 

9-4937 
9-8000 
(0-/062 
/0'4/25 
/07/87 

5023 
8088 
//54 
42/9 
7284 

5/09 
•8177 
1245 
4313 
7381 

5(95 
8266 
/336 
4407 
7478 

528  / 
8354 
/428 
450  / 
7575 

5366 
8443 
/5/9 
4595 
7672 

5452 
853  / 
/6/0 
4689 
7769 

5538 
8620 
1702 
4784 
7865 

5624 
8708 
(793 
4878 
7962 

5709 
8797 
(884 
4972 
8059 

31 
32 
33 
34 
35 

2703 
2222 
(742 
/26/ 
078  / 

2670 
2/89 
/708 
(226 

0745 

2638 
2/56 
(674 
1192 
0709 

2606 
2/23 
/640 
1157 
0674 

2574 
2090 
1606 
1122 

0638 

2542 
2057 
(572 
/087 
0602 

25/0 
2024 
/53S 
/052 
0566 

2477 
(99/ 
/504 
/0/7 
0530 

2445 
/957 
(470 
0982 
0494 

34-2413 
35-1924 
36'I436 
37-0947 
38-0459 

/  /  '0250 
//'33/2 
(  /  '6375 
/  /  '9437 
(2'2500 

0349 
34(5 
6480 
9545 
26/0 

0449 
35/7 
6585 
9653 
272  / 

0549 
3620 
6690 
976( 
2832 

0648 
3722 
6796 
9869 
2943 

0748 
3824 
690  / 
9977 
3053 

0848 
3927 
7006 
#085 
3/64 

0947 
4029 
7111 
0/93 
3275 

/047 
4/32 
72/6 
030  / 
3385 

7/47 

4234 
732  / 
0409 
3496 

36 

37 
38 
39 
40 

Ti 

42 
43 
44 
45 
46 
47 
48 
49 
50 

0300 
9820 
9339 
8859 
8378 

0264 
9782 
9307 
88/9 
8338 

0227 
9745 
9262 
8780 
8298 

0190 
9707 
9224 
874  / 
8258 

0154 
9670 
9186 
8702 
82/7 

0//7 
9632 
9/47 
8662 
8/77 

0080 
9594 
9/09 
8623 
8/37 

0044 
9557 
9070 
8583 
8097 

#007 
95(9 
9032 
8544 
8056 

38-9970 
39-9481 
40  8993 
4  /  -8504 
42'80/6 

(2-5562 
(2-8625 
/3'/687 
/  3  '4750 
/37S/2 

5676 
874  / 
/806 
487  / 
7937 

5789 
8857 
/925 
4993 
806/ 

5903 
8974 
2044 
5/(5 
8(86 

60/6 
9090 
2/63 
5237 
83/0 

6/30 
9206 
2282 
5359 
8435 

6243 
9322 
240  / 
5480 
8560 

6357 
9438 
2520 
5602 
8684 

6470 
9555 
2639 
5724 
8809 

6584 
967/ 
2758 
5846 
S933 

41 
42 
43 
44 
45 

7898 
74/7 
6937 
6456 
5976 

7857 
7375 
6894 
64/3 
593  / 

78/6 
7333 
685  / 
6369 
5887 

7775 
729  / 
6808 
6325 
5842 

7733 

7249 
6765 
628  f 
5797 

7692 
7207 
6722 
6237 
5753 

765  / 
7/65 
6679 
6/94 
5708 

76/0 
7/23 

6636 
6/50 
5663 

7569 
708  ( 
6593 
6/06 
56/8 

43-7527 

447039 
45-6550 
46  6062 
47-5573 

(4-0875 
(4-3937 
(4VOOO 
(5-0062 
(5-3(25 

(002 
4067 
7/33 
0/98 
3263 

J/29 
4/97 
7265 
0333 

3402 

/257 
4328 
7398 
0469 
3540 

/384 

4458 
753  / 
0605 
3678 

1511 

4588 
7664 
0740 
3817 

(639 
47(8 
7797 
0876 
3955 

/766 

4848 
7930 
(0/2 
4093 

/893 
4978 
8063 
//47 

4232 

202  / 
5/08 
8/95 
/283 
4370 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

5495 
50/5 
4534 
4054 
3573 

5450 
4968 
4487 
4006 
3524 

5404 
4922 
4440 
3957 
3475 

5359 
4876 
4392 
3909 
3426 

53/3 
4829 
4345 
386  / 
3377 

5268 
4783 
4298 
38/3 
3328 

5222 
4736 
4250 
3764 
3278 

5/76 
4689 
4203 
37/6 
3229 

5/30 
4643 
4/55 
3667 
3(80 

48'5085 
49-4596 
50'4/OS 
51-3619 
52-3131 

(5-6(87 
(5-9250 
(6-23(2 
(6-5375 
(6'8437 

6328 
9394 
2459 
5524 
8589 

6470 
9538 
2606 
5674 
8742 

66  (/ 
968/ 
2752 
5823 
8894 

6752 
9825 
2899 
5973 
9046 

6893 
9969 
3046 
6122 
9/98 

7034 
#1(3 
3/92 
6272 
935  / 

7/75 
0257 
3339 
642  / 
9503 

73/6 
040  / 
3486 
6570 
9655 

7458 
0545 
3632 
6720 
9807 

51 
52 
S3 
54 
55 

56 
57 
58 
59 

60 

3093 
26/2 
2/32 
65/ 
171 

3043 
2562 
2080 
/599 
1117 

2993 
2511 
2028 
/546 
(064 

2943 
2460 
1977 
1493 
1010 

2893 
2409 
/925 
/44/ 
0957 

2843 
2358 
/873 
/388 
0903 

2793 
2307 
/82/ 
1335 

0849 

2742 
2256 
(769 
(282 
0795 

2692 
2205 
/7(7 
/229 

0742 

53-2642 
54-2/53 
55-1665 
56-1176 

57-0688 

(7"(500 

(7-4562 
(7'7625 
(S'0687 
(8  '3750 

/655 

4720 
7785 
0850 
39/6 

(8/0 

4878 
7946 
(0/4 
4082 

(965 
5035 
8/06 
(177 

4248 

2/20 
5/93 
8267 
/340 

44/4 

2275 
535  / 
8427 
(504 
4580 

2430 
5509 
8588 
/667 

4746 

2585 
5667 
8748 
(830 
49/2 

2740 
5824 
8909 
/994 
5078 

2895 
5982 
9069 
2/57 

5244 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

0690 
0210 
9729 
9249 
8768 

0636 
0/55 
9673 
9/92 
87/0 

0582 
0099 
96/7 
9/35 
8653 

0527 
#044 
9561 
9078 
8594 

0473 
9989 
9504 
9020 
8536 

04/8 
9933 
9448 
8963 
8478 

0363 
9878 
9392 

8906- 
8420 

0309 
9822 
9335 
8849 
8362 

0254 
9766 
9279 
879  / 
8303 

58-0/99 
58-9711 
59-9222 
60-8734 
6f8245 

/S'68/2 
/  8  '9875 
/9'2937 
/  9  5999 
(9'9062 

698  / 
#046 
3111 
6177 
9242 

7(50 
02(8 
3286 
6354 
9422 

73/9 
0389 
3460 
653  / 
9602 

7488 
056  / 
3635 
6708 
9782 

7656 
0733 
3809 
6885 
9962 

7825 
0904 
3983 
7063 
#/42 

7994 
(076 
4/58 
7240 
032/ 

8/63 
/247 
4332 
74/7 
0501 

8332 
)4/9 
4506 
7594 
068  / 

61 
62 
63 
64 
65 

66 

67 
68 
69 

70 

8288 
7807 
7327 
6846 
6366 

8229 
7748 
7266 
6785 
6304 

8170 

7688 
7206 
6723 
624  / 

8111 
7628 
7145 
6662 
6/79 

8052 
7568 
7084 
6600 
6116 

7993 
7508 
7023 
6538 
6054 

7934 
7448 
6962 
6477 
5991 

7875 
7388 
6902 
64(5 
5928 

78/6 
7328 
6841 
6353 

5865 

62-7757 
63-7268 
64-6780 
65  '629  / 

66-5802 

20-2/24 
20-5/87 
20-8249 
2C(3/2 
2  /  '4374 

2307 
5372 
8438 
1503 
4568 

2490 
5558 
8626 
(694 

4762 

2673 
5743 
88/4 
(885 
4956 

2855 
5929 
9002 
2076 
5/50 

3038 
6//4 
9/9/ 

2267 
5343 

322  / 

6300 
9379 
2458 
5537 

3403 
6485 
9567 
2649 
573  / 

3586 
667  / 
9755 
2840 
5925 

3769 
6856 
9943 
303  / 
6//S 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

5885 
5405 
4925 
4444 
3964 

5822 
534  / 
4859 
4378 
3897 

5759 
5277 
4794 
43/2 
3830 

5695 
5212 
4729 
4246 
3763 

5632 
5/48 
4664 
4(80 
3696 

5569 
5084 
4599 
41/4 
3629 

5505 
50/9 
4533 
4047 
3562 

544  / 
4955 
4468 
398  / 
3494 

5378 
4890 
4402 
39/5 
3427 

67-53/4 
68  '4825 
69-4337 
70-3848 
71  -3360 

21  '7437 
22-0499 
22-3562 
22-6624 
22-9687 

7634 
0699 
3764 
6829 
9895 

7830 
0898 
3966 
7034 
#(02 

8027 
/097 
4/68 
7239 
03/0 

8223 
(297 
4370 
7444 
05/7 

8420 
(496 
4572 
7649 
0725 

86(6 
(695 
4774 
7854 
0933 

88/3 
(895 
4976 
8058 
1140 

9009 
2094 
5/78 
8263 
(348 

9206 
2293 
5380 
8468 
/555 

71 
72 
73 
74 
75 

76 

77 

78 
79 
80 

3483 
3003 
2522 
2042 
/56( 

34/5 
2934 
2453 
/97/ 
/490 

3348 
2865 
2383 
1901 

1418 

3280 
2797 
2313 
1830 
1347 

32/2 
2728 
2244 
(760 
/276 

3/44 
2659 
2/74 
(689 
(204 

3076 
2590 
2104 
1618 

1132 

3008 
252  / 
2034 
/547 
1061 

2939 
2452 
(964 
(477 
0989 

72'287I 
73-2383 
74-1894 
75-1406 
76-0917 

23-2749 
23-58(2 
23-8874 
24-1937 
24-4999 

2960 
6025 
9090 
2/56 
522  / 

3/70 
6238 
9306 
2374 
5442 

338  ( 
645  / 
9522 
2593 
5664 

359  / 
6665 
9738 
28/2 
5885 

380  ( 
6878 
9954 
3030 
6(07 

40/2 
709  / 
#/70 
3249 
6328 

4222 
7304 
0386 
3468 
6550 

4432 
75(7 
0602 
3686 
677( 

4643 
7730 
08/7 
3905 
6992 

76 
77 
78 
79 
80 

•1 

82 
83 
84 
85 

1081 
0600 
0120 
9639 
9159 

/008 
0527 
#046 
9564 
9083 

0936 
0454 
9972 
9489 
9007 

0864 
0381 
9898 
9414 
8931 

079  / 
0307 
9823 
9339 
8855 

07/9 
0234 
9749 
9264 
8779 

0646 
0161 
9675 
9189 
8703 

0574 
0087 
9600 
9114 
8627 

050  / 
#0/4 
9526 
9038 
855  / 

77-0429 
77-9940 
78-9452 
79-8963 

80  '8474 

24-8062 
25'  ((24 
25-4(87 
25-7249 
26-03/2 

8286 
/35/ 
44/7 
7482 
0547 

85/0 
/578 
4646 
77/5 
0783 

8735 
/805 
4876 
7947 
IOIB 

8959 
2032 
5/06 
8(80 
/253 

9/83 
2259 
5336 
84(2 
(488 

9407 
2486 
5565 
8645 
(724 

963/ 
27/3 
5795 
8877 
(959 

9856 
2940 
6025 
9/09 

2/94 

#080 
3/67 
6254 
9342 

2429 

81 
82 
83 
84 
85 

86 
87 
88 
89 

90 

8678 
8/98 
77/7 
7237 
6756 

8602 
8/20 
7639 
7/57 
6676 

8525 
8043 
7560 
7078 
6596 

8448 
7965 
7482 
6999 
65/5 

837  / 
7S87 
7403 
69/9 
6435 

8294 
7809 
7324 
6839 
6355 

82/7 
7731 
7246 
6760 
6274 

8140 
7653 
7/67 
6680 
6/93 

8063 
7575 
7088 
6600 
6//2 

81-7986 
82-7497 
83-7009 
84-6520 
85'6032 

26-3374 
26-6437 
26  '9499 
27-2562 
27-5624 

36/2 
6678 
9743 
2808 
5873 

385  / 
69/9 
9987 
3055 
6/23 

4089 
7159 
#230 
330  / 

6372 

4327 
7400 
0474 
3547 
662  / 

4565 
764  / 

07/7 
3794 
6870 

4803 
7882 
096  / 
4040 
7//9 

504f 
8/23 
/204 
4286 
7368 

5279 
8363 
/448 
4533 
76/7 

55/7 

8604 
/69/ 
4779 
7866 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

72' 

6276 
5795 
53(5 
4834 
4354 

6/95 
57/3 
5232 
475  1 
4269 

61/4 
563  / 
5/49 
4667 
4/84 

6032 
5549 
5066 
4583 
4/00 

595  / 
5467 
4983 
4499 
40/5 

5870 
5385 
4900 
44/5 
3930 

5788 
5302 
48/6 
4330 
3845 

5706 
5220 
4733 
4246 
3760 

5625 
5/37 
4650 
4/62 
3674 

86-5543 
87-5055 
SS'4566 
89-4078 
90-3589 

27'8687 
28'  (749 
28-48(2 
28-7874 
29  0937 

8939 
2004 
5069 
8/35 

(200 

9/9/ 
2259 
5327 
8395 
/463 

9443 
25/3 
5584 
8655 
/726 

9695 
2768 
5842 
89/5 
(989 

9946 
3023 
6099 
9/75 
2252 

#(98 
3377 

6356 
9436 

.5/5 

5594 
9673 
(752 
483  / 
79/0 

0450 
3532 
66(4 
9696 
2778 
5859 
894  ( 
2023 
5/05 
8/87 

0702 
3787 
687  ( 
9956 
3040 

0954 
404  / 
7/28 
#2/6 
3303 
639  / 
9478 
2565 
5653 
8740 

91 
92 
93 

94 
95 

3873 
3393 
29/2 
2432 
(95/ 

3788 
3306 
2825 
2344 
(862 

3702 
3220 
2738 
2255 
1773 

36/6 
3/33 
2650 
2167 
(684 

353  / 

3047 
2563 
2078 
/594 

3445 
2960 
2475 
(990 
(505 

3359 
2873 
2387 
(90/ 
/4/5 

3273 
2786 
2299 
1813 
1326 

3/87 
2699 
22// 
(724 
(236 

91-3101 
92-26/2 
93-2/23 
94-1635 
95-1146 

29.3999 
29-7062 
30-0(24 
30-3(87 
30-6249 

4265 
7330 

0396 
346/ 
6526 

453  / 
7599 
0667 
3735 

6803 

4797 
7867 
0938 
4009 

7080 

5062 
8/36 
(209 
4283 
7357 

5328 
8404 
(48  ( 
4557 
7633 

6/25 
92/0 
2294 
5379 

8464 

96 
97 
98 
99 
100 

10* 

9' 

8' 

r  K 

5' 

4'    3' 

'2; 

P 

Id'    9' 

8' 

''  \  ff 

5' 

4' 

:!  '    2' 

]' 

• 

SINE. 

COSINE.            72° 
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TRAVERSE  TABLES. 


18°            COSINE. 

SINE.             18° 

/ 

2 
3 
4 
5 

(T   1' 

2'  |  3'  |  4'  |  5'  |  «'    7' 

8' 

9' 

()'    1'  |  2'   3'  |  4' 

5'    6'   T 

9' 

; 

2 
3 

4 

5 

9511 
9021 
8532 
8042 
7553 

95/0 
90/9 
8529 
8039 
7548 

9509 
9018 
8526 
8035 
7544 

9508 
90/6 
8524 
803  / 
7539 

9507 
90/4 
852  ( 
8028 
7535 

9506 
90)2 
85)8 
8024 
7530 

9505 
90(0 
85)5 
802) 
7526 

9504 
9009 
85(3 
80(7 
752  ( 

9503 
9007 
85)0 
80)3 
75)7 

•9502 
(  '9005 
2'8507 
3'80)0 
A'7512 

•3090 
•6)80 
•927) 
(  '236  ( 
C545( 

3093 
6(86 
9279 
2372 

5465 

3096 
6191 

9287 
2383 

5479 

3098 
6/97 
9295 
2394 
5492 

3(0( 
6202 
9304 
2405 
5506 

3104 
6208 
93(2 
24(6 
5520 

3/07 
6214 
9320 
2427 
5534 

3110 
62(9 
9329 
2438 
5548 

302 

6225 
9337 
2449 
556  1 

305 
6230 
9345 
2460 
5575 

6 

7 
8 
9 
10 

7063 
6574 
6085 
5595 
5/06 

7058 
6568 
6077 
5587 
5097 

7053 
656/ 
6070 
5579 
5088 

7047 
6555 
6063 
557; 
5079 

7042 
6549 
6056 
5563 
5070 

7036 
6542 
6048 
5555 
506) 

703) 
6536 
604) 
5546 
5052 

7026 
6530 
6034 
5538 
5043 

7020 
6523 
6027 
5530 
5033 

570/5 
6'65/7 
7-6020 
S'5522 
9-5024 

;-854( 
2'/63/ 
2'472/ 
278/2 
3'0902 

8558 
(65( 
4743 
7836 
0929 

8574 
(670 
4766 
786  ( 
0957 

859( 
1689 
4788 
7886 
0985 

8607 
(709 
48(0 
79O 
1012 

8624 
(728 
4832 
7936 
(040 

864  / 
/747 
4854 
796  ( 
(068 

8657 
1767 
4876 
7986 
(095 

8674 
(786 
4898 
800 
023 

8690 
(805 
4920 
8036 
O5) 

6 
7 
8 
9 
10 

11 
12 
13 

M 

/5 

46/6 
4/27 
3637 
3/48 
2658 

4606 
4116 
3626 
3135 
2645 

4596 
4/05 
36/4 
3/23 
263  / 

4587 
4094 
3602 
3//0 
26/8 

4577 
4084 
359( 
3097 
2604 

4567 
4073 
3579 
3085 

259  ; 

4557 
4062 
3567 
3072 
2577 

4547 
405  ( 
3555 
3060 
2564 

4537 
4040 
3544 
3047 
2550 

)  0-4527 
)  )  '4029 
12-3532 
13-3034 

14-2537 

3-3992 
37082 
4'0)72 
4  '32  62 
4  '6353 

4022 
71)5 
0208 
330) 
6394 

4053 
7(48 
0244 
3340 
6436 

4083 
7/82 
0280 
3379 
6477 

4114 
7215 
0316 
3417 
6519 

4(44 
7248 
0352 
3456 
6560 

4/74 
728  ( 
0388 
3495 
660  / 

4205 
7314 
0424 
3533 
6643 

4235 
7348 
0460 
3572 
6684 

4266 
738) 
0496 
36)) 
6726 

II 
12 
13 
14 
15 

(6 
17 
IS 
19 

20 

2)69 
/680 
((90 
070  / 
02;  / 

2/55 
(664 
(174 
0684 
0/93 

2/40 
1649 
1158 
0667 
0175 

2;26 
(634 

M42 
0649 
0/57 

2111 
(6(8 
((25 
0632 
0(39 

2097 
;603 
))09 
06)5 
0)2) 

2083 
(588 
(093 
0598 
0(03 

2068 
(572 
(077 
058  ( 
0085 

2054 
(557 
(060 
0564 
0067 

(5-2039 
16-1542 
17-1044 
18-0546 
)9'0049 

4-9443 
5-2533 
5'5623 
5-87)3 
6'(803 

9487 
2580 
5673 
8766 
(859 

953  ( 
2627 
5723 
88)8 
(9)4 

9575 
2674 
5772 
887( 
(969 

9620 
2721 
5822 
8923 
2025 

9664 
2768 
5872 
8976 
2080 

9708 
28(5 
5922 
9029 
2(35 

9752 
2862 
5972 
908) 
2)9) 

9797 
2909 
602( 
9(34 
2246 

984) 
2956 
607  ( 

9)86 
230  ; 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

9722 
9232 
8743 
8254 
7764 

9703 
92/3 
8722 
8232 
7742 

9684 
9/93 
8702 

82;o 

77;9 

9665 
9/73 
868  / 
8/89 
7697 

9646 
9(53 
8660 
8(67 
7674 

9627 
9)33 
8639 
8/45 
7652 

9608 
903 
86)9 
8)24 
7629 

9589 
9094 
8598 
8(02 
7606 

9570 
9074 
8577 
8080 
7584 

19  '95  51 
20-9054 
2T8556 
22-8059 
23-7561 

6  '4894 
67984 
7'  1074 
7-4164 
7-7254 

4952 
8045 
((38 
4230 
7323 

5010 
8)05 
(20) 
4297 
7393 

5068 
8(66 
(265 
4363 
7462 

5(26 
8227 
(328 
4430 
753  ( 

5(84 
8288 
(392 
4496 
7600 

5242 
8349 
(456 
4562 
7669 

5300 
8410 
(5)9 
4629 
7738 

5358 
8470 
(583 
4695 
7807 

54)6 
853) 
)646 
476) 
7876 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 

27 
28 
29 
30 

7275 
6785 
6296 
5806 
53/7 

725/ 
676( 
627  ( 

5780 
5290 

7228 
6737 
6245 
5754 
5263 

7204 
67/2 
6220 
5728 
5236 

7/8( 
6688 
6(95 
5702 
5209 

7/58 
6664 
6(70 
5676 
5(82 

7(34 
6639 
6(44 
5650 
5)55 

7111 

66(5 
6((9 
5623 
5/28 

7087 
6590 
6094 
5597 
5(00 

247064 
25-6566 
26-6068 
27'557) 
28-5073 

8  0344 
S'3435 
8  '6525 
S'96/5 
9  '2705 

04(6 
3509 
6602 
9695 
2788 

0488 
3584 
6680 
9775 
287  ( 

0560 
3659 
6757 
9856 
2954 

0632 
3733 
6835 
9936 
3037 

0704 
3808 
69(2 
»0(6 
3(20 

0776 
3883 
6989 
0096 
3203 

0848 
3957 
7067 
0(76 
3286 

0920 
4032 
7(44 
0257 
3369 

0992 
4(07 
7222 
0337 
3452 

31 
32 
33 
34 
35 

4828 
4338 
3849 
3359 
2870 

4800 
4309 
38/9 
3329 
2838 

4772 
428/ 
3789 
3298 
2807 

4744 
4252 
3760 
3267 
2775 

47(6 
4223 
3730 
3237 
2744 

4688 
4/94 
3700 
3206 
27)2 

4660 
4)65 
3670 
3175 
2680 

4632 
4/36 
3640 
3)45 
2649 

4604 
4(07 
36(0 
3((4 
26(7 

29-4576 
30-4078 
31  '358) 
32-3083 
33-2586 

9-5795 
9-8885 

;o-;976 

;  0-5066 
;0'8/56 

588  ( 
8974 
2067 
5(60 
8253 

5967 
9062 
2)58 
5254 
8350 

6053 
9/5; 
2249 
5348 
8446 

6(38 
9239 
234  ( 
5442 
8543 

6224 
9328 
2432 
5536 
8640 

63(0 
94(6 
2523 
5630 
8737 

6395 
9505 
26)4 
5724 
8834 

648  ( 
9593 
2706 
58(8 
8930 

6567 
9682 
2797 
59(2 
9027 

31 
32 
33 
34 
35 

36 

37 
38 
39 

40 

2380 
1891 
1401 
0912 
0423 

2348 
1858 
1367 
0877 
0387 

23/6 
1824 

(333 
0842 
035/ 

2283 
/79/ 
/299 
0807 
03/5 

225  ( 
(758 
(265 
0772 
0279 

22)8 
(724 
(230 
0736 
0242 

2186 
(69; 
N96 
070) 
0206 

2)53 
/657 
;i62 

0666 
0/70 

2(2) 
(624 
M27 
063  ( 
0(34 

34-2088 
35-1590 
36-1093 
37-0595 
38-0098 

(C(246 
(  (  '4336 
(  (  '7426 
(2-05(7 
(2-3607 

(346 
4439 
7532 
0625 
37(7 

(445 
454( 
7637 
0732 
3828 

;545 
4643 
7742 
0840 
3939 

(644 
4746 
7847 
0948 
4049 

(744 
4848 
7952 
(056 
4(60 

(844 
4950 
8057 
((64 
427  ( 

;943 
5053 
8(62 
(272 
438( 

2043 
5(55 
8267 
(379 
4492 

2(42 
5257 
8372 
(487 
4602 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

9933 
9444 
8954 
8465 
7975 

9896 
9406 
8916 
8425 
7935 

9859 
9368 
8877 
8386 
7894 

9822 
9330 
8838 
8346 
7854 

9785 
9292 
8799 
8306 
78(3 

9749 
9255 
876) 
8267 
7773 

97)  ( 
9217 
8722 
8227 
7732 

9674 
9)79 
8683 
8/87 
769  / 

9637 
9(4( 
8644 
8(47 
765) 

38-9600 
39-9(03 
40-8605 
4C8)07 
42-76)0 

(2'6697 
(2-9787 
(3'2877 
)  3  '5967 
(3'9058 

68(0 
9903 
2996 
6089 
9(82 

6924 
»0(9 
3((5 
62(( 

9307 

7037 

o;36 

3234 
6333 
9431 

7(5( 
0252 
3353 
6454 
9556 

7264 
0368 
3472 
6576 
9680 

7377 
0484 
359  ( 
6698 
9804 

749  ( 
0600 
37(0 
68(9 
9929 

7604 
07(6 
3829 
694  ( 
»053 

77(7 
0832 
3947 
7063 
0)78 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

7486 
6997 
6507 
6018 
5528 

7445 
6954 
6464 
5974 
5483 

7403 
69(2 
642; 
5930 
5438 

7362 
6870 
6378 
5885 
5393 

7320 
6827 
6334 
584  1 
5348 

7279 
6785 
629) 
5797 
5303 

7237 
6742 
6248 
5753 
5258 

7/96 
6700 
6204 
5708 
52/3 

7)54 
6657 
6)6) 
5664 
5(67 

437)  (2 
44-66)5 
45'6II7 
46-5620 
47-5122 

(4'2(48 
(4'5238 
(4'8328 
(5'(4(8 
(5-4509 

2275 
5368 
8461 
(554 
4647 

2402 
5498 
8594 
(689 
4785 

2530 
5628 
8726 
/825 
4923 

2657 
5758 
8859 
(960 
5062 

2784 
5888 
8992 
2096 
5200 

29(1 
60(8 
9/25 
223  / 
5338 

3038 

6(48 
9257 
2367 
5476 

3(66 
6278 
9390 
2502 
56(5 

3293 
6408 
9523 
2638 
5753 

46 
47 
48 
49 
50 

51 
52 
53 

54 
55 

5039 
4549 
4060 
357) 
308  / 

4993 
4503 
40/2 
3522 
3032 

4947 
4456 
3965 
3473 
2982 

490  / 
4409 
39/7 
3425 
2933 

4855 
4362 
3869 
3376 
2883 

4809 
43(5 
382  ( 
3327 
2833 

4763 
4268 
3773 
3278 
2784 

47/7 
422) 
3725 
3230 
2734 

4671 
4(74 
3677 
318) 
2684 

48  '4625 
49-4(27 
50-3629 
Sl'3132 
52-2634 

(5-7599 
(6-0689 
(6-3779 
I6'6869 
16  '9959 

7740 
0833 
3926 
70(9 
»((( 

788  ( 
0977 
4072 
7/68 
0264 

8022 
O20 
42/9 
73(7 
04(6 

8(63 
/264 
4365 
7467 
0568 

8304 
1408 
45(2 
76(6 
0720 

8445 
/552 
4658 
7765 
0872 

8586 
1696 
4805 
7915 

/024 

8727 
(839 
4952 
8064 
((76 

8868 
)983 
5098 
82)3 
)328 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

2592 
2/02 
1613 
1123 

0634 

254  / 
205/ 
(56/ 
(070 
0580 

249; 
2000 
(508 

/o;7 

0526 

2440 
/94S 
(456 
0964 
0472 

2390 
(897 
(404 
09O 
04(8 

2339 
(845 
1352 
0858 
0364 

2289 
(794 
(299 
0804 
0309 

2238 
1742 
(247 
075  ( 
0255 

2)87 
(691 
((94 
0698 
020) 

53-2)37 
54  '(639 
55-042 
56-0644 
57-0)47 

(7'3050 
(7'6(40 
17-9230 
(S'2320 
(8'54(0 

3204 
6297 
9390 
2483 
5576 

3359 
6455 
955  / 
2646 
5742 

35(4 
66(3 
970 
28/0 
5908 

3669 
6770 
9872 
2973 
6074 

3824 
6928 
»032 
3(36 
6240 

3979 
7086 
0/92 
3299 

6406 

4)34 
7243 
0353 
3462 
6572 

4288 
740  ( 
05(3 
3625 
6738 

4443 
7558 
0673 
3788 
6903 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

0/44 
9655 
9/66 
8676 
8/87 

0090 
9599 
9/09 
86/9 
8/28. 

»035 
9543 
9052 
856; 
8070 

9980 
9488 
8995 
8503 

so;; 

9925 
9432 
8939 
8446 
7953 

9870 
9376 
8  ''82 
8388 
7894 

98)5 
9320 
8825 
8330 
7835 

9759 
9264 
8768 
8272 
7776 

9704 
9208 

87); 

82)4 
77)8 

57-9649 
58-9)5) 
59-8654 
60-8)56 
6(7659 

(8  '8500 
(9'(59( 
)9'468) 
I9777( 
20'086( 

8669 
1762 
4855 
7948 
(04( 

8838 
(934 
5029 
8(25 
(22( 

9007 
2/05 
5203 
8302 
(400 

9/75 
2277 
5378 
8479 
(580 

9344 
2448 
5552 
8656 
(760 

95/3 
26(9 
5726 
8833 
(940 

968) 
279  ( 
5900 
90(0 
209 

9850 
2962 
6075 
9(87 
2299 

«0(9 
3(34 
6249 
9364 
2479 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 
70 

7697 
7208 
67/8 
6229 

5740 

7638 
7148 
6657 
6/67 
5677 

7579 
7087 
6596 
6/05 
56/4 

75(9 

7027 
6535 
6043 
555  / 

7460 
6967 
6473 
5980 
5487 

7400 
6906 
64)2 
59(8 
5424 

7340 
6846 
635  / 
5856 
536) 

728  ( 
6785 
6289 
5793 
5298 

722) 
6724 
6228 
573) 
5234 

627(6) 
63-6664 
64  '6  (66 
65-5669 
66'5)7) 

20-3951 
20-704) 
2CO(32 
21-3222 
21-6312 

4(34 
7227 
0320 
34(3 
6506 

43(6 
74(2 
0508 
3603 
6699 

4499 
7597 
0696 
3794 
6893 

4681 
7783 
0884 
3985 
7086 

4864 
7968 
(072 
4(76 
7280 

5046 
8(53 
(260 
4367 

7473 

5229 
8338 
(448 
4558 
7667 

54(( 
8524 
(636 
4748 
786  ( 

5594 
8709 
(824 
4939 
8054 

71 
72 
73 
74 
75 

5250 
4761 
427  / 
3782 
3292 

5/86 
4696 
4206 
37/5 
3225 

5/22 
463  / 
4/40 
3649 
3/57 

5058 
4566 
4074 
3582 
3090 

4994 
450  ( 
4008 
35/5 
3022 

4930 
4436 
3942 
3449 
2955 

4866 
437) 
3876 
3382 
2887 

4802 
4306 
38(0 
33)5 
28)9 

4738 
424) 
3744 
3248 
275) 

67-4673 
68  '4)  76 
69-3678 
70-3181 
71  '2683 

2T9402 
22-2492 
22-5582 
22-8673 
23  '(763 

9598 
269  ( 
5784 
8877 
1970 

9795 
289  ( 
5986 
9082 
2(78 

999  ( 
3090 
6(88 
9287 
2385 

*(ss 

3289 
6390 
9491 
2593 

0384 
3488 
6592 
9696 
2800 

0580 
3687 
6794 
990  / 
3007 

0777 
3886 
6996 
#)05 
32)5 

0973 
4085 
7(97 
03(0 
3422 

((69 
4284 
7399 
05(4 
3629 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

2803 
23/4 
/824 
/335 
0845 

2735 
2244 
(754 
/264 
0773 

2666 
2/75 
/684 
M93 
070/ 

2598 
2/06 
/6/3 
1121 
0629 

2529 
2036 
/543 
(050 
0557 

246; 
(967 
(473 
0979 
0485 

2392 
)897 
1402 
0907 
04)3 

2323 
(827 
(332 
0836 
0340 

2254 
(758 
126) 
0764 
0268 

72-2)86 
73-1688 
74-1191 
75-0693 
76-0)95 

23'4853 
23  7943 
24'  (033 
24-4(23 
24-72(4 

5063 
8156 
1249 
4342 
7435 

5273 
8369 
(465 
4560 
7656 

5484 
8582 
(68( 
4779 
7877 

5694 
8795 
(896 
4997 
8099 

5904 
9008 
2O2 
52(6 
8320 

604 
922  ( 
2328 
5434 
854) 

6324 
9434 
2543 
5653 
8762 

6534 
9647 
2759 
5S7( 
8984 

6744 
9859 
2975 
6090 
9205 

76 
77 
78 
79 
80 

81 
82 
83 

84 
85 

0356 
9866 
9377 
8887 
8398 

0283 
9793 
9302 
88/2 
8322 

02/0 
97/9 
9228 
8736 
8245 

0/37 
9645 
9/53 
866( 
8/69 

4064 
957( 
9078 
8585 
8092 

999  ( 
9497 
9003 
8509 
80(5 

99)8 
9423 
8928 
8433 
7938 

9844 
9349 
8853 
8357 
7862 

977) 
9275 
8778 
828) 
7785 

76'9698 
77  9200 
78-8703 
79-8205 
807708 

25  0304 
25-3394 
25-6484 
25  '9574 
26  '2664 

0528 
362; 
67;4 
9807 
2900 

0752 
3848 
6943 
»039 
3(35 

0976 
4074 
7(73 
027  ( 
3370 

(200 
430  ( 
7402 
0504 
3605 

(424 
4528 
7632 
0736 
3840 

)648 
4755 
786  ( 
0968 
4075 

1872 
4981 
8091 
1200 
4310 

2096 
5208 
8320 
(433 
4545 

2320 
5435 
8550 
(665 
4780 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

7909 
74/9 
6930 
6440 
595  / 

783  / 
734  / 
685) 
6360 
5870 

7754 
7263 
677/ 
6280 
5789 

7676 
7(84 
6692 
6200 
5708 

7599 
7;06 
66/3 
6)20 
5627 

752  ( 
7027 
6533 
6039 
5545 

7444 
6949 
6454 
5959 
5464 

7366 
6870 
6374 
5879 
5383 

7288 
679) 
6295 
5798 
530) 

81-7210 
82-6713 
83-6215 
84-57)7 
SS'5220 

26-5755 
26-8845 
27'(935 
27-5025 
27'8((5 

5992 

9085 
2)78 
527  ( 
8364 

6230 
9326 
2422 
55(7 
86(3 

6468 
9567 
2665 
5764 
8862 

6706 
9807 
2909 
60(0 
9111 

6944 
4048 
3(52 
6256 
9360 

7(82 
0288 
3395 
6502 
9609 

74)9 
0529 
3639 
6748 
9858 

7657 

0770 
3882 
6994 

*)06 

7895 
(0(0 
4(25 
7240 
0355 

91 
92 
93 
94 
95 

5461 
4972 
4483 
3993 
3504 
3014 
2525 
2035 
1546 
1057 

5380 
4889 
4399 
3909 
34/8 

5298 
4806 
43/5 
3824 
3333 

52/6 
4724 
423  / 
3739 
3247 

5(34 
464  ( 
4/48 
3655 
3/6( 

5052 
45S8 
4064 
3570 
3076 

4969 
4474 
3980 
3485 
2990 

4887 
439  ( 
3896 
3400 

2904 

4805 
4308 
38(( 
33(5 
28(8 

86-4722 
87-4225 
88-3727 
89-3230 
90-2732 

28  '(205 
28-4296 
28-7386 
29-0476 
29-3566 

(457 
4550 
7643 
0736 
3829 

(709 
4805 
7900 
0996 
4092 

(96( 
5059 
8(58 
(256 
4354 

2212 
53(4 
84(5 
(5(6 
46(7 

2464 
5568 
8672 
(776 
4880 

27;6 
5822 
8929 
2036 
5(43 

2967 
6077 
9)86 
2296 
5405 

32(9 
633  ( 

9443 
2556 
5668 

3470 
6585 
9700 
28(5 
593  ( 

91 
92 
93 
94 
95 

96 

97 
98 
99 
100 

71 

2928 

2438 
(947 
/457 
0967 

2842 
2350 
(859 
(368 
0877 

2755 
2263 
(77( 
(279 
0787 

2668 
2175 
(682 
1)89 
0696 

2582 

2088 
(594 
((00 
0606 

2495 
2000 
)505 

ion 

05(6 

2408 
(9(3 
(4(7 
092) 
0425 

232  ( 
(825 
(328 
083) 
0335 

9T2235 
92-1737 
93-1239 
94-0742 
95-0244 

29-6656 

29-9746 
30-2837 
30-5927 
30-90(7 

6922 
»0(5 
3(08 
620  ( 
9294 

7(87 
0283 
3379 

6474 
9570 

7453 
055  ( 
3650 
6748 
9847 

77(8 
0820 
392  ( 
7022 
»(23 

7984 
(088 
4/92 
7296 
0400 

8249 
(356 

4463 
7570 
0676 

85/5 
/624 
4734 
7843 
0953 

8780 
(893 
5005 
807 
(229 

9046 

2;6; 

5276 
839  ( 
)506 

96 

97 
98 
99 
100 

60' 

:,'.>' 

55 

57' 

56' 

55'  |  54'   53' 

52' 

51' 

(ill' 

59' 

58'  j  57' 

56'   55' 

54' 

53'   5-2'   51' 

0 

SINE. 

COSINE.           71° 
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TRAVERSE  TABLES. 


18°           COSINE. 

SINE.           18° 

1(V   11' 

12'  |  13' 

14' 

15' 

16'   17' 

18'    19' 

10' 

ir 

1'2' 

13' 

14' 

15' 

16'   17' 

Us' 

19' 

/ 

2 
3 
4 
5 
6 
7 
8 
9 
(0 

( 

2 
3 
4 
5 

502 
003 
505 
006 
508 

950  / 
900  ( 
8502 
8003 
7503 

9500 
8999 
8499 
7999 
7499 

9499 
8998 
8496 
7995 
7494 

9498 
8996 
8494 
7992 
7490 

9497 
8994 
8491 
7988 
7485 

9496  j 
8992 
8488 
7984 
7480 

949S 

8990 
8486 
798  ( 
7476 

9494 
8989 
8483 
7977 
747) 

'9493 
(  '8987 
2'8480 
37973 
4  7467 

•3//S 
•6236 
•9353 
/'247( 
/  '5589 

3/2( 
624) 
9362 
2482 
5603 

3123 
6247 
9370 
2493 

5617 

3(26 
6252 
9378 
2504 

5631 

3(29 
6258 
9387 
25(6 
5644 

3(32 
6263 
9395 
2527 
5658 

3(34 
6269 
9403 
2538 
5672 

3(37 
6274 
94O 
2549 
5686 

3140 
6280 
9420 
2560 
5700 

3/43 
6285 
9428 
257  ( 
57(3 

6 

7 
8 
9 
(0 

009 
5« 
0(2 
514 

0/5 

7004 
6504 
6005 
5506 
5006 

6998  6993 
6498  6492 
5998  5990 
5497  1  5489 
4997  4988 

6987 
6485 
5983 
548  ( 
4979 

6982 
6479 
5976 
5473 
4970 

6976 
6473 
5969 
5465 

4961 

697( 
6466 
596  ( 
5457 
4952 

6966 
6460 
5954 
5448 
4943 

5  '6960 
6  '6453 
7-5947 
8-5440 
9-4933 

C8707 
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4309 
3807 
3305 
2803 
230  ( 

4226 
3723 
3220 
27/7 
22/4 
1711 
1208 
0705 
0202 
9699 

4(43 
3639 
3(35 
2632 
2128 

4060 
3555 
305  ( 
2546 
204  ( 

3977 
347) 
2966 
2460 
(954 

86  3894 
87-3387 
88'288 
89-2374 
90-1867 

28-3722 
28~6840 
28-9957 
29-3075 
29-6(93 

3973 
7094 
#214 
3335 
6456 

4225 
7348 
0471 
3595 
6718 

4476 
7602 
0728 
3855 
698( 

4728 
7857 
0985 
4(14 

7243 

4979 
8/11 
1242 
4374 
7506 

5230 
8365 
(499 
4634 
7768 

5482 
86/9 
(756 
4893 
8030 

5733 
8873 
2013 
5/53 
8293 

59S4 
9(27 
2270 
54(2 
8555 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

2060 
1561 
1062 
0562 
#063 

(973 
1473 
0973 
0472 
9972 

(799 
(296 
0794 
0292 
9790 

(624 
(120 
06(6 
0112 
9608 

(536 
1031 
0526 
#022 
95(7 

(448 
0943 
0437 
9931 
9426 

9TI36 

92-0854 
93-0347 

93  984 
94-9334 

29'93(( 
30-2429 
30'5547 
30-8664 
3C1782 

9576 
2697 
58(7 
8938 
2059 

9842 
2965 
6088 
92(2 
2335 

#107 
3233 
6359 
9485 
26/( 

0372 
350  ( 
6630 
9759 

2888 

0637 
3769 
6901 
#032 
3(64 

0902 
4037 
7171 
0306 
3440 

((68 
4305 
7442 
0579 
37/6 

/433 
4573 
77/3 
0853 
3993 

(698 
484  ( 
7983 
((26 

4269 

50' 

49' 

48' 

47'   46'  |  45' 

44   43 

42' 

41' 

50'  |  49' 

4h: 

4V 

4<i' 

45 

44'  |  43' 

42'  |  41' 

o 

SINE. 

COSINE.           7  1  " 

no 


TRAVERSE  TABLES. 


18C 
; 

2 
3 

4 

5 
6 
7 
S 
9 
10 

COSINE. 

SINE.             18  ' 

20'   2p~ 

22' 

23' 

24' 

25' 

26'   2V 

2S' 

•29' 

20'    21' 

22'   23 

24'   25' 

2(i' 

27'   28'   .29' 

/ 
2 
3 
4 

5 

9492 
8985 
8477 
7970 
7462 

9492 
8983 
8475 
7966 
7458 

949  ( 
898; 
8472 
7962 
7453 

9490 
8979 
8469 
7959 
7448 

9489 
8978 
8466 
7955 
7444 

9488' 
8976 
8464 
795  / 

7439 

9487 
8974 
846  / 
7948 
7435 

9486 
8972 
8458 
7944 
7430 

9485 
8970 
8455 
7940 
7425 

'9484 
C8968 
2  '8452 
3V937 
4'742( 

•3/45 
'6297 
'9436 
/  '2582 
/  '5727 

3/48 
6296 
9445 
2593 
574  / 

3/5/ 
6302 
9453 
2604 
5755 

3/54 
6307 
946( 
26/5 
5769 

3/56 
63/3 
9469 

2626 

5782 

3/59 
63/9 
9478 
2637 
5796 
8956 
2//5 
5274 
8433 
(593 

3/62 
6324 
9486 
2648 

58/0 

3165 
6330 
9494 
2659 
5824 

3/68 
6335 
9503 
2670 

5838 

3/70 
634  / 
95// 
268/ 
585  / 

6955 
6447 
5939 
5432 
4924 

6949 
644  / 
5932 
5424 
49/5 

6944 
6434 
5925 
54/5 
4906 

6938 
6428 
59;  7 
5407 
4897 

6933 

642  ( 
59/0 
5399 
4888 

6927 
64(5 
5903 
539  ( 

4878 

6922 

6408 
5895 
5382 
4869 

69/6 
6402 
5888 
5374 
4860 

69/0 
6396 
588( 
5366 
485( 

5-6905 
6-6389 
7-5873 
S'5357 
9'4842 

/  '8873 
2'20/S 
2'5/64 
2'8309 
3'/454 

8889 
2037 
5/86 
8334 
(482 

8906 
2057 
5208 
8359 
/5/0 

8922 
2076 
5230 
8384 
/537 

8939 
2095 
5252 
8408 
(565 

8972 
2/34 
5296 
8458 
(620 

8989 
2/53 
53/8 
8483 
/648 

9005 
2/73 
5340 
8508 
/675 

9022 
2/92 
5362 
8533 

(703 

6 

7 
8 
9 
(0 

11 
12 
13 
14 
IS 

44/7 
909 
402 
2894 
386 

4407 
3898 
3390 
288  / 
2373 

4397 
3887 
3378 
2868 
2359 

4386 
3876 
3366 
2855 
2345 

4376 
3865 
3354 
2843 
233  ( 

4366 
3854 
3342 
2830 
23/8 

4356 
3843 
3330 
28/7 
2304 

4346 
3832 
33/8 
2804 
2290 

4336 
382  ( 
3306 
279  ( 
2276 

/  0  '4326 
(C38/0 
(2'3294 
(3'277S 
(4'2262 

3'4600 
3-7745 
4'089( 
4-4036 
4V(82 

4630 
7779 
0927 
4075 
7223 

466/ 
78/2 
0963 
4/14 
7265 

469  ( 
7845 
0998 
4(52 
7306 

472) 
7878 
(034 
4/9( 
7347 

4752 
791  ( 
(070 
4230 
7389 

4782 
7944 
(106 
4268 
7430 

48/2 
7977 
//42 
4307 
7472 

4843 
80/0 
((78 
4345 
75/3 

4873 
8043 
(2/4 
4384 
7554 

(/ 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

16 

17 
18 
19 

20 

879 
371 
864 
356 

849 

1864 
1356 
0847 
0339 

9830 

(850 
(340 
0837 
032/ 

98/2 

J835 
(325 

os;4 

0304 
9794 

(820 
(309 
0798 
0286 
9775 

(805 
(293 
078  / 
0269 
9757 

1791 
1278 
0765 
0252 
9738 

(776 
(262 

0748 
0234 
9720 

(76( 
(246 
073  ( 
02/7 
9702 

IS'1747 
I6'I23I 
17-0715 
IS'0199 
IS'9683 

5  '0327 

5  '3473 
5'66/S 
5'9764 
6'2909 

037( 
3520 
6668 
98(6 
2964 

04/6 
3566 
67/7 
9868 
30/9 

0460 
36/3 
6767 
992  / 
3075 

0504 
3660 
68/7 
9973 
3/30 

0548 
3707 
6867 
#026 
3/85 

0592 
3754 
69/6 
0078 
3240 

0636 
3801 
6966 
0/3( 
3295 

0680 
3848 
70/6 
0/83 
335  ( 

0725 
3895 
7065 
0235 

3406 

21 
22 
23 
24 
25 

34/ 
833 
326 
8/8 
311 

9322 
88/3 
8305 
7796 
7288 

9302 
8793 
8284 
7774 
7265 

9283 
8773 
8263 
7752 
7242 

9264 
8753 
8241 
7730 
72/9 

9245 
8733 
8220 
7708 
7/96 

9225 
87/2 
8/99 
7686 
7/73 

9206 
8692 
8/78 
7664 
7/50 

9/87 
8672 
8/57 
7642 
7/27 

I9'9I67 
20-8651 
21-8136 
22-7620 
23V/04 

6  '6054 
6  '9200 
7  '2345 
7'549/ 
7'8636 

6/(2 
926  / 
2409 
5557 
8705 

6170 
932  ( 
2472 
5623 
8774 

6228 
9382 
2536 
5690 
8843 

6286 
9443 
2599 
5756 
89/2 

6344 
9504 
2663 
5822 
898  / 

6402 
9564 
2726 
5888 
9050 

6460 
9625 
2790 
5954 

9//9 

65/8 
9686 
2853 
602) 
9/88 

6576 
9746 
29/7 
6087 
9257 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

803 
296 
788 
5280 
4773 

6779 
627  / 
5762 
5254 
4745 

6755 
6246 
5737 
5227 
47/8 

6732 
622  / 
57// 
520  / 
4690 

6708 
6/97 
5685 
5/74 
4663 

6684 
6/72 
5660 
5/47 
4635 

6660 
6/47 
5634 
5121 
4608 

6636 
6/22 
5608 
5094 
4580 

66/2 
6097 
5582 
5067 
4552 

24-6588 
25-6072 
26  '5556 
27-5041 
28  '4525 

8-/7S2 

S'4927 
8  '8073 
9-/2/S 
9-4363 

(853 
5002 
8/50 
/298 

4446 

1925 
5076 
8227 
1378 
4529 

/997 
5/5/ 
8304 
(458 
46/2 

2069 
5225 
8382 
/538 
4695 

2/4( 
5300 
8459 
(6/8 
4778 

22(2 
5374 
8536 
(698 
4860 

2284 
5449 
86(4 
1778 
4943 

2356 
5523 
869  f 
(858 
5026 

2427 
5598 
8768 
(938 
5/09 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

4265 
3758 
250 
2742 
2235 

4237 
3728 
3220 
27/  / 
2203 

4208 
3699 
3/90 
2680 
2/7; 

4/80 
3670 
3;59 
2649 
2/39 

4(52 
3640 
3(29 
26(8 
2(07 

4/23 
36/( 
3099 
2587 
2074 

4095 
3582 
3068 
2555 
2042 

4066 
3552 
3038 
2524 
20/0 

4038 
3523 
3008 
2493 
(978 

29-4009 
30  '3493 
3T2977 
32-2461 
33-1946 

97509 
0'0654 
0-3800 
fl'6945 
P009/ 

7594 
0743 
3891 
7039 
0/87 

7680 
083  / 
3982 
7(33 
0284 

7766 
09/9 
4073 
7227 
038  / 

785  / 
(008 
4(64 
732  / 
0477 

7937 
(096 
4255 
74/5 
0574 

8022 
((84 
4346 
7508 
0670 

8(08 
(273 
4437 
7602 
0767 

8/93 
(36( 
4528 
7696 
0864 

8279 
/449 
4620 
7790 
0960 

31 
32 
33 
34 
35 

727 
220 
07/2 
0205 
9697 

1694 
1/86 
0677 
0/69 
9660 

(66( 
J/52 
0643 
0133 
9624 

(628 

;jis 

0608 
0097 
9587 

(595 
(084 
0573 
0062 
9550 

(562 
(050 
0538 
#026 
95/4 

(529 
(0(6 
0503 
9990 
9477 

(496 
0982 
0468 
9954 
9440 

(463 

0948 
0433 
99(8 
9403 

34-1430 
35-09(4 
36'0398 
36-9882 
37-9366 

(  '3236 
(  '6382 
/  '9527 
2  '2672 
2'58/S 

3336 
6484 
9632 
2780 
5928 

3435 
6586 
9737 
2888 
6039 

3534 
6688 
9842 
2995 
6/49 

3634 
6790 
9947 
3/03 
6260 

3733 
6892 
#052 
321  / 
6370 

3832 
6994 
0/56 
33/8 
6480 

3932 
7096 
026  ( 
3426 
6591 

4031 
7(99 
0366 
3534 
6701 

4130 
7301 
0471 
364  / 
68/2 

36 
37 
38 
39 
40 

4/ 
42 
43 
44 
45 

9/89 
8682 
8/74 
7667 
7/59 

9/52 
8643 
8/35 
7626 
7//S 

9//4 
8605 
8096 
7586 
7077 

9077 
8566 
8056 
7546 
7036 

9039 
8528 
80(7 
7505 
6994 

9002 
8489 
7977 
7465 
6953 

8964 
845) 
7938 
7425 
6911 

8926 
84/2 
7898 
7384 
6870 

8888 
8373 
7858 
7344 
6829 

38  -885  / 
39-8335 
40V8/9 
41  "7303 
42-6787 

2'8963 
3'2/09 
3  '5254 
3'8400 
4V545 

9077 
2225 
5373 
852  / 
(669 

9/90 
234  / 
5492 
8643 
(794 

9303 
2457 
56/0 
8764 
(9/8 

94/6 
2573 
5729 
8886 
2042 

9529 
2689 
5848 
9007 
2/66 

9642 
2804 
5966 
9/28 
2290 

9756 
2920 
6085 
9250 
24/5 

9869 
3036 
6204 
937( 
2539 

9982 
3/52 
6322 
9493 
2663 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

6652 
6/44 
5636 
5/29 
462) 

66/0 
6/0/ 
5593 
5084 
4576 

6567 
6058 
5549 
5039 
4530 

6525 
60/5 
5505 
4994 

4484 

6483 
5972 
5460 
4949 
4438 

644  / 
5929 
54/6 
4904 
4392 

6398 
5885 
5372 
4859 
4346 

6356 
5842 
5328 
48(4 
4300 

63/4 
5799 
5284 
4769 
4254 

43  '627  / 
44-5755 
45'5240 
46  '4724 

47-4208 

4'469( 
4'7836 
5-0982 
5'4(27 
57272 

4818 
7966 
If/4 

4262 
74/0 

4945 
8096 
(247 
4397 
7548 

5072 
8225 
/379 
4533 

7687 

5(99 
8355 
(5/2 
4668 
7825 

5326 

8485 
(644 
4803 
7963 

5452 
86/4 
(776 
4938 
8/0/ 

5579 
8744 
/909 
5074 
8239 

'5706 
8874 
204( 
5209 
8376 

5833 
9004 
2/74 
5344 
85/4 

46 
47 
48 
49 
50 

II 

52 
53 
54 
55 

41/4 
3606 
3099 
259  / 
2083 

4067 
3559 
3050 
2542 
2033 

4020 
3511 
3002 
2492 
1983 

3974 
3463 
2953 
2443 
(932 

3927 
34/6 
2904 
2393 
(882 

3880 
3368 
2856 
2343 
(831 

3833 
3320 
2807 
2294 
(78J 

3786 
3272 
2758 
2244 
(730 

3739 
3224 
2709 
2/94 
(679 

48-3692 
49-3/76 
50-2660 
5C2(45 
52-1629 

6'04/S 
6  '3563 
6'6709 
6-9854 
7-3000 

0559 
3707 
6855 
#003 
3/5( 

0699 
3850 
700/ 
0/52 
3303 

0840 
3994 
7/48 
030  / 
3455 

098  ( 
4(37 
7294 
0450 
3607 

((22 
428  / 
7440 
0600 
3759 

/263 
4425 
7587 
0749 
39/( 

(403 
4568 
7733 
0898 
4062 

(544 
47(2 
7879 
/047 
42/4 

/6S5 
4855 
8025 
//96 
4366 

51 

52 
S3 
54 
55 

56 
57 
58 
59 
60 

576 
068 
056/ 
#053 
9546 

(525 
1016 
0508 
9999 
9491 

(473 
0964 
0455 
9945 
9436 

(422 
09(2 
0401 
9891 
938  / 

/37/ 
0859 
0348 
9837 
9326 

(3(9 

0807 
0295 
9783 
9271 

(268 
0755 
024  ( 
9728 
92/5 

(2(6 
0702 
0(88 
9674 
9/60 

//65 
0650 
0/35 
9620 
9/05 

53-1113 
54-0597 
55-0081 
55-9565 

56-9050 

7-6/45 
7'929( 
8'2436 
S'558/ 
S'8727 

6300 
9448 
2596 
5744 
8893 

6454 
9605 
2756 
5907 
9058 

6609 
9763 
29/6 
6070 
9224 

6763 
9920 
3076 
6233 
9389 

69/8 
#077 
3237 
6396 
9555 

7073 
0235 
3397 
6559 
972( 

7227 
0392 
3557 
672( 
9886 

7382 
0549 
37/7 
6884 
#052 

7536 
0706 
3877 
7047 
02/7 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

9038 
8530 
8023 
7515 
7008 

8982 
8474 
7965 
7457 
6948 

8926 
84/7 
7907 
7398 
6889 

8870 
8360 
7850 
7339 
6829 

88/4 
8303 
7792 
728  / 
6769 

8758 
8246 
7734 
7222 
67(0 

8702 
8/89 
7676 
7/63 
6650 

8646 
8/32 
76/8 
7/04 
6590 

8590 
8075 
7560 
7045 
6530 

57-8534 
58'80/S 
59-7502 
60-6986 
61  '6470 

9'/872 
9'50/S 
(9-8/63 
20  "(309 
20  '4454 

204  / 
5/89 
8337 
(485 
4634 

2209 
5360 
85/( 
(662 
48/3 

2378 
5531 
8685 
(839 
4992 

2546 
5702 
8859 
20(5 
5/72 

27/4 
5874 
9033 
2/92 
535  / 

2883 
6045 
9207 
2369 
553  ( 

305  ( 
62(6 
938  ( 
2545 
57/0 

32(9 
6387 
9554 
2722 
5889 

3388 
6558 
9728 
2898 
6069 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

6500 
5993 
5485 
4977 
4470 

6440 
5931 
5423 
49/4 
4406 

6379 
5870 
5360 
485  / 
4342 

63/9 

5808 
5298 
4788 
4277 

6258 
5747 
5236 
4724 
42/3 

6(98 
5685 
5/73 
466  ( 

4)49 

6(37 
5624 
Sill 
4598 
4085 

6076 
5562 
5048 
4534 
4020 

60(5 
5500 
4986 
447  / 
3956 

62-5954 
63-5439 
64-4923 
65'4407 
66-3891 

20V600 
2  (  '0745 
21  '3890 
2I'7036 
22-0181 

7782 
0930 
4078 
7226 
0375 

7964 
HIS 
4266 
7417 
0568 

8(46 
(300 
4454 
7607 
0761 

8328 
(485 
4641 
7798 

0954 

S5II 
1670 
4829 
7988 
/(48 

8693 
(855 
50/7 
8/79 
/34/ 

8875 
2040 
5204 
8369 
(534 

9057 
2224 
5392 
8560 
(727 

9239 
2409 
5580 
8750 
(920 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

3962 
3455 
2947 
2440 
/932 

3897 
3389 
2880 
2372 
(863 

3832 
3323 
28/3 
2304 
1795 

3767 
3257 
2746 
2236 
(726 

3702 
3/91 
2679 
2(68 
(657 

3637 
3/25 
26/2 
2/00 
(588 

357( 
3058 
2545 
2032 
1519 

3506  3441 
2992  2926 
2478  24/( 
(964  (896 
(450  >  1381 

67-3375 
68-2859 
69-2344 
70-1828 
7TI3I2 

22-3327 
22-6472 
22'961  8 
23  '2763 
23  '5909 

3523 
667  ( 
98/9 
2967 
6//6 

37/9 
6870 
#021 
3/72 
6323 

39/5 
7069 
0222 
3376 
6530 

41  1  1 
7267 
0424 
3580 
6737 

4307 
7466 
0625 
3785 
6944 

4503 
7665 
0827 
3989 
7/5( 

4699 
7863 
1028 
4/93 
7358 

4895 
8062 
(230 
4397 
7565 

5090 
826 
(43 
460 
7772 

71 
72 
73 
74 
75 

76 

77 
78 
79 
80 

(424 
09/7 
0409 
9902 
9394 

(355 
0846 
0338 
9829 
•9321 

(285 
0776 
0266 
9757 
9248 

(216 

0705 
0(95 
9685 
9/74 

//46 
0635 
0/23 
96/2 
9(0( 

(076 
0564 
#052 
9540 
9027 

1006 
0493 
9980 
9467 
8954 

0936 
0422 
9908 
9394 

8880 

0866 
035  / 
9836 
932  ( 
8806 

72-0796 
73-0280 
73-9764 
74-9249 
75-8733 

23  '9054 
24-2(99 
24-5345 
24-8490 
25'  (636 

9264 
24/2 
5560 
8709 
(857 

9474 
2625 
5776 
8927 
2078 

9683 
2837 
599  / 
9(45 
2298 

9893 
3050 
6206 
9363 
25/9 

#(03 
3262 
6422 
958  ( 
2740 

03/3 
3475 
6637 
9799 
2961 

0523 
3687 
6852 
#0/7 
3/82 

0732 
3900 
7067 
0235 

3402 

0942 
4((2 
7282 
0453 
362 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

8887 
8379 
787/ 
7364 
6856 

88/2 
8304 
7795 
7287 
6778 

8738 
8229 
77/9 
72/0 
670  ; 

8664 
8/54 
7643 
7(33 
6623 

8590 
8078 
7567 
7056 
6545 

85/5 
8003 
749  ( 
6979 
6467 

844  ( 
7928 
74(5 

690  / 
6388 

8366 
7852 
7338 
6824 
63/0 

8292 
7777 
7262 
6747 
6232 

76-82/7 
77770 
78-7/85 
79-6669 
80-6/54 

25'478( 
25  '7927 
26-/072 
26  '42  (8 
26-7363 

5005 
8/53 
(30( 
4450 
7598 

5228 
8379 
(530 
468  / 
7832 

5452 
8606 
(760 
49/3 

8067 

5676 
8832 
(989 
5/45 
8302 

5899 
9059 
22(8 
5377 
8536 

6/23 
9285 
2447 
5609 
877( 

6346 
95// 
2676 
584  ( 
9005 

6570 
9737 
2905 
6072 
9240 

679 
996 
3(3 
630 
947 

8/ 
82 
83 
84 
85 

6349 
5841 
5333 

4826 
43/8 

6270 
576) 
5253 
4744 
4236 

6191 
5682 
5(72 
4663 
4/54 

6((2 

5602 
5092 
458  ( 
407( 

6033 
5522 
50(1 
4500 

3988 

5954 
5442 
4930 
44/8 
3906 

5875 
5362 

4849 
4336 
3823 

5796 
5282 
4768 
4254 
3740 

57(7 
5202 
4687 
4(72 
3657 

8  /  '5638 
82-5/22 
83-4606 
84-409 
85-3574 

27-0509 
27-3654 
27-6799 
27-9945 
28-3090 

0746 
3894 
7042 
#I9( 
3339 

0983 
4/34 
7285 
0436 
3587 

(22( 

4375 
7528 
0682 
3836 

(458 
46/5 
7771 
0928 
4084 

(696 

4855 
80(4 
((73 
4333 

(933 
5095 
8257 
(4(9 
458  ( 

2(70 
5335 
8500 
/665 

4829 

2407 
5575 
8743 
(9/0 
5078 

264 
581 
898 
2/5 
532 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

38/1 
3303 
2796 
2288 
1780 

3728 
32/9 
271  / 
2202 
/694 

3644 
3/35 
2625 
2116 
1607 

356) 
3050 
2540 
2030 
(5/9 

3477 
2966 
2455 
(943 
(432 

3394 
288  ( 
2369 
(857 
(345 

33/0 
2797 
2284 
1771 
1258 

3226 
27/2 
2/98 
1684 
(170 

3/42 
2627 
2/(3 
(598 
(083 

86-3,05 
87-2543 
88-202 
89'/5/ 
90-099 

28  '6236 
28  '93  8  ( 
29  '2527 
29  '5672 
29-88(8 

6487 
9635 
2783 
5932 
9080 

6738 
9889 
3040 
6(9( 
9342 

6989 
#/43 
3297 
6451 
9604 

724) 
0397 
3554 
67(0 
9867 

7492 
0651 
3810 
6970 
#(29 

7743 
0905 
4067 
7229 
0391 

7994 
((59 
4324 
7488 
0653 

8245 
1413 
4580 
7748 
09/5 

849 
(66 
483 
800 
117 

91 
92 
93 
94 
95 

96 
97 
98 
99 

100 

71 

(273 
0765 
0258 
9750 
9243 

1/85 
0677 
0/68 
9660 
9/5/ 

1097 
0588 
#078 
9569 
9060 

(009 
0499 
9988 
9478 
8968 

092  ( 

04/0 
9898 
9387 
8876 

0833 
0321 

9809 
9296 

8784 

0745 
023  ( 
97/8 
9205 
8692 

0656 
0/42 
9628 
9//4 

8600 

0568 
#053 
9538 
9023 
8508 

9  C047 
9  C9963 
92'944 
93-893 
94'84/ 

30  '(963 
30'5/OS 
30-8254 
3/'(399 
3  (  '4545 

2228 
5376 
8524 
(673 
482  ( 

2493 
5644 
8795 
(946 

5097 

2758 
59(2 
9066 
22/9 
5373 

3023 
6180 
9336 
2493 
5649 

3288 

6447 
9607 
2766 

i5925 

3553 
67(5 
9877 
3039 
620  / 

38/8 
6983 
#(47 
33/2 

6477 

4083 
7250 
04(8 
3585 
6753 

434 
75  ( 
068 
385 
702 

96 

97 
98 
99 
100 

71° 

40' 

39' 

38'   37'   36' 

35' 

34 

33'  |  32'    31' 

40' 

39* 

3S' 

3,' 

35 

3;)' 

34' 

33' 

32' 

31 

o 

SINE. 

COSINE. 
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18 

; 

i 

3 
A 
5 

6 

7 
8 
9 
10 

COSINE. 

SINE.             18' 

3o'  j  31' 

3^ 

33' 

34' 

35' 

it 

37' 

38' 

3!!' 

30'  |  31'  |  3-2'   33' 

34' 

S? 

3(5'  |  37' 

3ff 

3ff 

) 
2 
3 
4 
5 

9483 
8966 
8450 
7933 
74/6 

9482 
8965 
8447 
7929 
74(2 

948/ 
8963 
8444 
7926 
7407 

9480 
896  ( 
844  ( 
7922 
7402 

9480 
8959 
8439 
79/8 
7398 

9479 
8957 
8436 
79/4 
7393 

9478 
8955 
8433 
79O 
7388 

9477 
C)54 
8430 
7907 
7384 

9476 
8952 
8427 
7903 
7379 

•9475 
/  '8950 
2  '8425 
3'7900 

4V374 

•3/73 
•6346 
'95/9 
/  '2692 
/  '5865 
(  -9038" 
2'22(( 
2  '5384 
2  '8557 
3  (730 

3/76 
6352 
9527 
2703 
5879 

3(79 
6357 
9536 
27/4 
5893 

3(8/ 
6363 
9544 

2725 
5907 

3/84 
6368 
9552 
2736 

5920 
9/04 
2289 
5473 
8657 
/84/ 

3/87 
6374 
!956( 

2747 
5934 

3/90 
6379 
9569 
2758 
5948 

3(92 
6385 
9577 
2769 
5962 

3/95 
6390 
9585 
2780 
5976 

3/98 
6396 
9594 
279  / 
5989 
"9/87 
2385 
5583 
878  / 
(979 

6999 
6383 
5866 
5349 
4832 

6894 
6376 
5859 
534  ( 
4823 

6888 
6370 
585  / 
5333 

48/4 

6883 
6363 
5844 
5324 
4805 

6877 
6357 
5836 
53/6 
4795 

6872 
6350 
5829 
5308 

4786 

6866 
6344 
582( 
5299 

4777 

686  / 
6337 
58/4 
529  / 
4768 

6855 
633  / 
5807 
5282 

4758 

5'6849 
6-6324 
7-5799 
8  '5274 
9  '4749 

9055 
223  / 
5406 
8582 
/758 

907( 
2250 
5429 
8607 
(786 

9088 
2269 
545  ( 
8632 
/8/3 

9/2/ 
2308 
5495 
8682 
(868 

9/38 
2327 
55/7 
8706 
/896 

9/54 
2346 
5539 
873/ 
(924 

9)7( 
2366 
556  ( 
8756 
(95) 

6 

7 
8 
9 

10 

II 
12 
13 
14 
IS 

43/6 
3799 
3282 
2765 
2249 

4305 
3788 
3270 
2752 
2235 

4295 
3777 
3258 
2739 
2221 

4285 
3766 
3246 
2726 
2207 

4275 
3754 
3234 
27/4 
2/93 

4265 
3743 
3222 
270/ 
2/79 

4255 
3732 
32(0 
2688 
2/65 

4244 
3721 
3/98 
2675 
2151 

4234 
37/0 
3/86 
2662 
2/37 

/  D'4224 
/  /  '3699 
12-3/74 
/  3  '2649 
I4'2I23 

3'4904 
3'8077 

4-/250 
4  '4423 
4'7596 

4934 
8(10 
/285 
446  / 

7637 

4964 
8/43 
(32( 

4500 
7678 

4995 
8/76 
(357 
4538 
7720 

5025 
8209 
/393 
4577 
776) 

5055 
8242 
(429 
46/6 
7803 

5086 
8275 
/465 
4654 
7844 

5//6 
8308 
/50( 
4693 
7885 

5/46 
834  / 
(536 
473  ( 
7927 

5/76 
8374 
(572 
4770 
7968 

II 
12 
13 
14 
15 

16 
17 
18 
19 

20 

1732 
(2/5 
0698 
0/82 
9665 

(7/7 

1199 
0682 
0/64 
9646 

(702 
((84 
0665 
0(46 
9628 

(687 
((68 
0648 
0(29 
9609 

(673 
IIS2 
0632 
Oil  1 
9591 

1658 
//36 
06/5 
0094 
9572 

1643 
1121 
0598 
0076 
9554 

1628 
1105 
0582 
0058 
9535 

1613 
1089 
0565 
004  / 
95/7 

15-1598 
16-1073 
17-0548 
18  0023 
/  8  '9498 

5'0769 
5-3942 
57/15 
6-0288 
6'346/ 

08/3 
3989 
7/64 
0340 
35/6 

0857 
4036 
72(4 
0393 
357( 

0901 
4082 
7264 
0445 
3626 

0945 
4/29 
73/3 
0498 
3682 

0989 
4/76 
7363 
0550 
3737 

1033 
4223 

7413 
0602 
3792 

(078 
4270 
7462 
0655 

3847 

1(22 
43(7 
75(2 
0707 
3902 

//66 
4364 
7562 
0759 
3957 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

9148 
863  / 
S//4 
7598 
708! 

9/29 
86// 
8093 
7576 
7058 

9/09 
859  / 
8072 
7553 
7035 

9090 
8570 
805  / 
753  ( 
70(2 

9070 
8550 
8029 
7509 
6988 

9051 
8529 
8008 
7487 
6965 

903  / 
8509 
7987 
7464 
6942 

90/2 
8489 
7965 
7442 
69/9 

8992 
8468 
7944 
7420 
6896 

/9'8973 
20-8448 
21  7923 
22-7398 
23-6872 

6-6634 
6-9807 
7'2980 
7'6/53 
7-9326 

6692 
9868 
3044 
62/9 
9395 

6750 
9928 
3/07 
6286 
9464 

6808 
9989 
3/70 
6352 
9533 

6S66 
#050 
3234 
64/8 
9602 

6924 
0/(0 
3297 
6484 
967( 

698/ 
0/7/ 
336/ 
6550 
9740 

7039 
0232 
3424 
6616 
9809 

7097 
0292 
3487 
6683 
9878 

7/55 
0353 
355  / 
6749 
9947 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

6564 
6047 
553  / 
50/4 
4497 

6540 
6022 
5505 
4987 

4469 

65/6 
5998 
5479 
4960 
4442 

6492 
5973 
5453 
4933 
44(4 

6468 
5948 
5427 
4907 
4386 

6444 
5923 
540  / 
4880 
4358 

6420 
5897 
5375 
4853 
433) 

6396 
5872 
5349 
4826 
4303 

6372 

5847 
5323 
4799 
4275 

24-6347 
25-5822 
26-5297 
27-4772 
28-4247 

S'2499 
S'5672 
8  '8845 
9'20/S 
9'5/9/ 

257/ 
5747 
8923 
2098 
5274 

2643 
582  ( 
9000 
2/78 
5357 

27/4 
5896 
9077 
2258 
5440 

2786 
5970 
9/54 
2338 
5522 

2858 
6045 
923  ( 
24/8 
5605 

2929 
6//9 
9309 
2498 
5688 

300/ 
6/93 
9386 
2578 
577/ 

3073 
6268 
9463 
2658 
5853 

3/44 
6342 
9540 
2738 
5936 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

3980 
3464 
2947 
2430 
1913 

3952 
3434 
29/6 
2399 
/88/ 

3923 
3404 
2886 
2367 
/849 

3894 
3375 
2855 
2336 
(8(6 

3866 
3345 
2825 
2304 
(784 

3837 
33/6 
2794 
2273 
/75/ 

3808 
3286 
2764 
224  / 

(7/9 

3779 
3256 
2733 
22/0 
1686 

375  / 
3226 
2702 
2/78 
(654 

29-3722 
30-3/97 
31-2672 
32-2/46 
33'/62/ 

9-8364 
/0-/538 
/0'47/( 
/  OV884 
(/•/057 

8450 
/626 
4802 
7977 
//53 

8535 
(7(4 

4893 
807  ( 
(250 
4428 
7607 
0785 
3964 
7/43 

862  / 
/802 
4984 
8/65 
(346 

8706 
/89/ 
5075 
8259 
(443 

8792 
(979 
5/66 
8352 
(539 

8877 
2067 
5257 
8446 
/636 

8963 
2/55 
5348 
8540 
/732 

9048 
2243 
5438 
8634 
(829 

9/34 
2332 
5529 
8727 
/925 

31 
32 
33 
34 
35 

36 
37 
38 
39 

40 

1397 
0880 
0363 
9846 
9329 

(363 
0846 
0328 
98/0 
9293 

/330 

0811 
0293 
9774 
9256 

(297 

0777 
0258 
9738 
92/9 

1263 
0743 
0222 
9702 
9/82 

/230 
0709 
0/87 
9666 
9/44 

//97 
0674 
0/52 
9630 
9/07 

((63 

0640 
0/(7 
9593 

9070 

1(30 
0606 
008/ 
9557 
9033 

34  '(096 

35-057/ 
36-0046 
36-9521 

37-8996 

1  /  '4230 
/  /  '7403 
/  2  '0576 
/  2  '3  749 
12-6922 

4329 
7505 
068  / 
3856 
7032 

4528 
7709 
0890 
4072 
7253 

4627 
78(( 
0995 
4/79 
7363 

4726 
79/3 
1100 
4287 
7473 

4825 
80/5 
/205 
4394 
7584 

4925 
8/17 
(309 
4502 
7694 

5024 
82(9 
(4/4 
4609 
7804 

5/23 
832  / 
/5/9 
47/7 
79(5 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

88/3 
8296 
7779 
7262 
6746 

8775 
8257 
7739 
7222 
6704 

8737 
8218 
7700 
7/8/ 
6663 

8699 
8(79 
7660 
7(40 
662( 

8661 
8(41 
7620 
7(00 
6579 

8623 
8/02 
7580 
7059 
6538 

8585 
8063 
7540 
70/8 
6496 

8547 
8024 
750  ( 
6977 
6454 

8509 
7985 
746  ( 
6936 
64(2 

38  '847  / 
39  '7946 
40  742  / 
41  6895 
42'6370 

13-0095 
13-3268 
13-6441 
13-9614 
14-2787 
14-5960 
14-9133 
IS'2306 
IS'5479 
/  5  '8652 

0208 
3384 
6560 
9735 
291  / 

032  / 
3500 
6678 
9857 
3035 
62/4 
9392 
257( 
5750 
8928 

0434 
36/5 
6797 
9978 
3/59 
634  / 
9522 
2703 
5885 
9066 

0547 
373  ( 
69(5 
#099 
3284 
6468" 
9652 
2836 
6020 
9204 

0660 
3847 
7034 
022  ( 
3408 
6594" 
978( 
2968 
6/55 
9342 

0773 
3963 
7/52 
0342 
3532 

0886 
4079 
727  / 
0463 
3656 

0999 
4/94 
7390 
0585 
3780 

1112 

43(0 
7508 
0706 
3904 

41 
42 
43 
44 
45 

6229 
57/2 
5/95 
4679 
4/62 

6/86 
5669 
5/5( 
4633 
4/(6 

6(44 
5625 
5(07 
4588 
4069 

6(0( 
5582 
5062 
4543 
4023 

6059 
5538 
50/8 
4497 
3977 

60/6 
5495 
4973 
4452 
393  / 

5973 
5451 
4929 
4407 
3884 

593  ( 

5408 
4884 
436( 
3838 

5888 
5364 
4840 
43/6 
379  / 

43-5845 
44-5320 
45-4795 
46-4270 
47-3745 

6087 
9263 
2439 
56/4 
8790 

672/ 
9911 
3/00 
6290 
9480 

6848 
#040 
3233 
6425 
96/8 

6975 
0/70 
3365 
6560 
9755 

7(02 
0300 
3497 
6695 
9893 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

3645 
3/28 
26/2 
2095 
7578 

3598 
3080 
2563 
2045 
/527 

355  ( 
3032 
25(4 
(995 
(476 

3504 
2984 
2465 
(945 
(426 

3456 
2936 
24/6 
/895 
(375 

3409 
2888 
2366 
/845 

(324 

3362 
2840 
23/7 
/795 
/273 

33/5 
2791 
2268 
/745 
1222 

3267 
2743 
22/9 
(695 
//70 

48-3220 
49  '2695 
50-2/70 
5/'/644 
52-1119 

/6-/S25 
(6-4998 
/6'8/7/ 
(7/345 

/7'45/S 

/966 
5/42 
83/8 
(493 
4669 

2/07 
5285 
8464 
(642 

482  / 

2247 
5429 
86/0 
(791 
4973 

2388 
5572 
8756 
(940 
5(24 

2529 
57(5 
8902 
2089 
5276 

2669 
5859 
9048 
2238 
5428 

28/0 
6002 
9/95 
2387 
5579 

2950 
6/46 
934  / 
2536 

573  / 

309  ( 
6289 
9487 
2685 
5882 

51 
52 
53 
54 
55 

56 
57 
58 
59 

60 

lOtfJ 

0545 
#028 
95// 

8994 

(0/0 
0492 
9974 
9456 
8939 

0958 
0439 
9921 
9402 
8883 

0906 
0386 
9867 
9347 
8828 

0854 
0334 
98/3 
9293 
8772 

0802 
028  / 
9759 
9238 
87/7 

0750 
0228 
9706 
9/83 
866/ 

0698 
0/75 
9652 
9/29 
8605 

0646 
0/22 
9598 
9074 
8550 

53-0594 
54-0069 
54-9544 
55-90(9 

56-8494 

(7769/ 
(8-0864 
(8  '4037 
(8-72/0 
/9'0383 

7845 
/02/ 
4/97 
7372 
0548 

8000 
M78 
4357 
7535 
07/4 

8/54 
133; 
45/7 
7698 
0879 

8308 
(493 
4677 
7861 
(045 

8463 
(650 
4836 
8023 
/2/0 

86/7 
/807 
4996 
8/86 
/376 

8772 
(964 
5/56 
8349 
(54/ 

8926 
2/2/ 
53/6 
85M 

/706 

9080 
2278 
5476 
8674 
/872 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

8477 
796  / 
7444 
6927 
64(0 

8421 
7903 
7386 
6868 
6350 

8365 
7846 
7328 
6809 
6290 

8308 
7789 
7269 
6750 
6230 

8252 
773  / 
72// 
6690 
6/70 

8/95 
7674 
7/53 
663  / 
61/0 

8/39 
76/6 
7094 
6572 

6049 

8082 
7559 
7036 
65/2 
5989 

8025 
750  / 
6977 
6453 
5929 

57-7969 
58-7444 
59-69(9 
60-6393 
6  /  '5868 

(9-3556 
/  9  '6729 
(p-9902 
20-3075 
20-6248 

3724 
6900 
#076 
3252 
6427 

3892 
707  ( 
0249 
3428 
6607 

406  / 
7242 
0423 
3605 
6786 
9967 
3/49 
6330 
95// 
2692 

4229 
74/3 
0597 
378( 
6965 

4397 
7584 
077/ 
3958 

7/44 

4565 
7755 
0944 
4/34 
7324 

4733 
7926 
1118 
43/0 
7503 

490  / 
8097 
/292 
4487 
7682 

5070 
8268 
(465 
4663 
786/ 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

5894 
5377 
4860 
4343 
3827 

5833 

53/5 
4797 
4280 
3762 

5772 
5253 

4734 
4216 
3697 

57(/ 
5(9( 
4672 
4(52 
3632 

5650 
5/29 

4609 
4088 
3568 

5588 
5067 
4546 
4024 
3503 

5527 
5005 
4483 
3960 
3438 

5466 
4943 
44/9 
3896 
3373 

5405 
4880 
4356 
3832 

3308 

62-5343 
63-48(8 
64-4293 
65-3768 
66-3243 

20  '942  / 
2  /  '2594 
2/"5767 
2  /  "8940 
22'2//3 

9603 
2779 
5955 
9/3/ 
2306 

9785 
2964 
6/42 
932  / 
2499 

#149 
3333 
65/7 
970) 
2886 

033) 
35/8 
6705 
9892 
3079 

05/3 
3703 
6892 
#082 
3272 

0695 
3887 
7080 
0272 
3465 

0877 
4072 
7267 
0462 
3657 

)059 
4257 
7455 
0653 
3850 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

33/0 
2793 
2276 
(760 

iaa 

3244 
2727 
2209 
1691 
1173 

3/79 
2660 
2/4( 
/623 
//04 

3(/3 
2593 
2074 
/554 
/035 

3047 
2527 
2006 
I486 
0965 

298  / 
2460 
(939 
(4/7 
0896 

29/6 
2393 
/87/ 
/349 
0826 

2850 
2326 
/803 
(280 
0757 

2784 
2260 
(735 
1211 
0687 

67'27/S 
68-2193 
69-1667 
70-1142 
71-0617 

22-5286 
22-8459 
23"  (632 
23'4805 
23  '7979 

5482 
8658 
/834 
50/0 
8/85 

5678 
8857 
2035 
52/4 
8392 

5874 
9055 
2236 
54/8 
8599 
(780 
4962 
8/43 
/324 
4506 

6070 
9254 
2438 
5622 
8806 
(990 
5/74 
8358 
/54fi 
4726 

6265 
9452 
2639 
5826 
90)3 
"2200 
5386 
8573 
(760 
4947 

646  / 
965  / 
2840 
6030 
92/9 
2409 
5599 
8788 
(978 
5/67 

6657 
9849 
3042 
6234 
9426 

6853 
#048 
3243 
6438 
9633 
"2828 
6023 
92/8 
24/3 
5608 

7048 
0246 
3444 
6642 
9840 
3038 
6235 
9433 
263  / 
5829 

71 
72 
73 
74 
75 

76 

77 
78 
79 
80 

0726 
0209 
9692 
9/76 
8659 

0656 
0/38 
9620 
9/03 
8585 

0586 
#067 
9548 
9030 
85// 

05/5 
9996 

9476 
8957 
8437 

0445 
9924 
9404 
8884 
8363 

0375 
9853 
9332 
88(0 

8289 

0304 
9782 
9259 
8737 
82/5 

0233 
97/0 
9/87 
8664 
8140 

0163 
9639 
9115 
8590 
8066 

72-0092 
72-9567 
73-9042 
74-85/7 
75-7992 

24'//52 
24-4325 
247498 
25-0671 
25'3844 

/36/ 
4537 
77/3 
0889 
4064 

(57/ 
4749 
7928 
//06 
4285 

26/9 
58// 
9003 
2/96 
5388 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 
66 
87 
88 
89 
90 

8142 
7625 
7/09 
6592 
6075 
5558 
5042 
4525 
4008 
349  / 

8067 
7550 
7032 
65/4 
5997 
5479 
4961 
4444 
3926 
3408 

7993 
7474 
6955 
6437 
59/8 

79/8 
7398 
6879 
6359 
5839 

7843 
7322 
6802 
628  / 
576  / 

7768 
7246 
6725 
6203 
5682 

7692 
7(70 
6648 
6/25 
5603 

76/7 
7094 
657  / 
6048 
5524 

7542 
70/8 
6494 
5969 

5445 

767467 
77-6942 
78-64/6 
79-5891 
80-5366 

25-70/7 
26-0/90 
26-3363 
26-6536 
26-9709 

7240 
04/6 
3592 
6768 
9943 

7464 
0642 
382  / 
6999 
#/78 

7687 
0868 
4050 
723  / 
04/2 

79(0 
1094 
4279 
7463 
0647 

8/34 
(32/ 
4507 
7694 
088  / 

8357 
(547 
4736 
7926 
1115 

8580 
)773 
4965 
8)57 
/350 

8804 
(999 
5/94 
8389 

/584 

9027 
2225 
5423 
8620 
1818 

81 
82 
83 
84 
85 

5399 
488  / 
4362 
3844 
3325 

5320 
4800 
428  / 
376  / 
3242 

5240 
4720 
4/99 
3679 
3/58 

5(6( 
4639 
4(18 
3596 
3075 

508  / 
4559 
4036 
35/4 
2992 

500  / 
4478 
3955 
3431 

2908 

4921 
4397 
3873 
3349 
2824 

8C484/ 
82-43/6 
83  '379  / 
84-3266 

85  '27  A  1 

27-2882 
27  '6055 
27'9228 
28  '240  / 

28-5574 

3//9 
6295 
947/ 
2647 
5822 

3356 
6535 
97/4 
2892 
607/ 

3594 
6775 
9956 
3/38 
63/9 

383  ( 
70/5 
#/99 
3383 

6567 

4068 
7255 
0442 
3628 
68/5 

4305 
7495 
0684 
3874 
7063 

4542 
7734 
0927 
4(/9 
73/2 

4779 
7974 
H69 
4364 
7560 

50)6 
82)4 
(4/2 
46/0 
7808 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

2975 
2458 
/94/ 
(424 
0908 

2890 
2373 
(855 
(337 
0820 

2806 
2288 
(769 
(25  ( 
0732 

2722 
2203 
/683 
</64 
0644 

2638 
2//7 
(597 
1077 
0556 

2554 
2032 
1511 
0990 

0468 

2469 
(947 
(425 
0902 
0380 

2385 
(862 
/338 
0815 
0292 
"9769 
9245 
8722 
8/99 
7676 

2300 
1776 
/252 
0728 
0204 
9679" 
9/55 
863  / 
8/07 
7583 

86-22/6 
87-1691 
88-1165 
89-0640 
90'0l  IS 
90;9590 
91-9065 
92-8540 
93'80/5 
94-7490 

28-8747 
29'  (920 
29-5093 
29-8266 
30'  (439 

8998 
2/74 
5350 
8526 

(70/ 

9249 
2428 
5606 
8785 
(963 

9500 
2682 
5863 
9044 
2225 
5407 
8588 
/769 
495  / 
8/32 

975( 
2935 
6//9 
9303 
2488 
5672 
8656 
2040 
5224 
8408 

#002 
3/89 
6376 
9563 
2749 
5936 
9/23 
23/0 
5497 
8684 

0253 
3443 
6632 
9822 
30// 

0504 
3696 
6889 
#08) 
3273 
"6466 
9658 
2850 
6043 
9235 

0755 
3950 
7/45 
0340 
3535 
6730 
9925 
3/20 
63/5 
95// 

)006 
4203 
740  / 
0599 
3797 
6995 
#)93 
339) 
6588 
9786 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

96 
97 
98 
99 
(0 

71 

039  ( 
9874 
9357 

8840 
8324 

0302 

9784 
9267 
8749 
823) 

02/3 
9695 
9/76 
8658 
8(39 

0/25 
9605 
9085 
8566 

8046 

#036 
95/5 
8995 

8474 
7954 

9947 
9425 
8904 
8383 
786  ( 

9858 
9335 

8813 
829  / 
7768 

30-46/3 
30-7786 
3  /  '0959 
3T4/32 
3  /  '7305 

4877 
8053 
(229 
4405 
758( 

5/42 
832  ( 
1499 
4679 
78f  •> 

620( 
939  ( 
2580 
5770 
8959 

30' 

S? 

2«' 

27' 

-26'  |  25' 

24' 

23'  |  22' 

21' 

30'   i::i 

2tf' 

2V 

2G' 

2.')' 

24' 

23' 

22' 

21' 

0 

SINE. 

COSINE.           7  1  c 
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TRAVERSE  TABLES. 


1  8°            COSINE. 

SINE.            18° 

40' 

41' 

49,' 

w 

44'  |  45' 

46'   47' 

48'  |   49' 

40' 

41' 

42'   43' 

44' 

45' 

46 

47' 

48'  |  49' 

( 
2 
3 

4 

5 

/ 

2 
3 

4 
5 

474 
948 
422 
895 
370 

9473 
8946 
84/9 
7892 
7365 

9472 
8944 
84/6 
7888 
736; 

9471 
8942 
84(4 
7885 
7356 

9470 
8940 
84H 
788  ; 
735( 

9469 
8939 
8408 
7877 
7347 

9468 
8937 
8405 
7873 
7342 

9467 
8935 
8402 
7870 
7337 

9466 
8933 
8399 
7866 
7332 

'9466 
C893I 
2  '839  7 
37862 
47328 

•320  ( 
•640  / 
•9602 
/  '2802 
/  '6003 

3203 
6407 
96(0 
2813 
60/7 

3206 
64(2 
96/8 
2825 
6031 

3209 
6418 
9627 
2836 
6044 

32;2 
6423 
9635 
2847 
6058 

32(4 
6429 
9643 
2858 
6072 

32(7 
6434 
9651 
2869 
6086 

3220 
6440 
9660 
2880 
6100 

3223 
6445 
9668 
2891 
6//3 

3225 
545  ( 
9676 
2902 
6/27 

6 
7 
8 
9 
(0 

844 
3/8 
792 
266 
740 

6838 
63)  / 
5784 
5257 
4730 

6833 
6305 
5777 
5249 
472  / 

6827 
6298 
5769 
524  / 
47/2 

682; 
6292 
5762 
5232 

4702 

68(6 
6285 
5754 
5224 
4693 

68/0 
6279 
5747 
5215 
4684 

6805 
6272 
5739 
5207 
4674 

6799 
6265 
5732 
5/98 
4665 

5  '6793 
6  '6259 
7  '5724 
S'5/90 
9  '4656 

(  '9204 
2-2404 
2-5605 
2-8806 

3'2006 

9220 
2424 
5627 
8830 
2034 

9237 
2443 
5649 
8855 
206; 

9253 

2462 
567/ 
8880 
2089 

9270 
248  ( 
5693 
8905 
2((6 

9286 
250  ( 
5715 
8930 
2(44 

9303 
2520 
5737 
8954 
2(7( 

93)9 
2539 
5759 
8979 
2/99 

9336 
2559 
576  / 
9004 
2227 

9352 
2578 
5803 
9029 
2254 

6 

7 
8 
9 
10 

// 
12 
13 

14 

/5 

2/4 
688 
/62 
636 
/09 

4203 
3676 
3/49 
2622 
2096 

4/93 
3665 
3;37 
2609 
2082 

4/83 
3654 
3(25 
2596 
2068 

4;73 
3643 
3M3 
2583 
2054 

4(62 
3632 
3/0/ 
2570 
2040 

4;52 
3620 
3089 
2557 
2025 

4<42 
3609 
3077 
2544 
2011 

4(3( 
3598 
3064 
253  ( 
(997 

IO'4I2I 
1  1  '3587 
(2-3052 
I3'25I8 
14-1983 

S'5207 
3-8407 
4'(608 
4-4809 
4-8009 

5237 
8440 
(644 
4847 
805  / 

5267 
8474 
1680 
4886 
8092 

5298 
8507 

;7;6 

4924 
8/33 

5328 
8540 
(75( 
4963 
8(75 

5358 
8573 
(787 
5002 
82(6 

5389 
8606 
(823 
5040 
8257 

54)9 
8639 
(859 
5079 
8299 

5449 
8672 
;895 
5117 
8340 

5480 
8705 
(930 
5(56 
8381 

/; 

12 
13 
14 
IS 
16 
17 
18 
19 
20 

16 

17 
18 
19 

20 

583 
057 
537 

005 
479 

(569 
/042 
05/5 
9988 
946  / 

;554 
(026 
0498 
9970 
9442 

1539 
(0/0 
048  1 
9952 
9423 

(524 
0994 
0464 
9934 
9405 

/509 
0978 
0447 
99/7 
9386 

(494 
0962 
043; 
9899 
9367 

(479 
0946 
04(4 
988( 
9349 

1464 
0930 
0397 
9863 
9330 

15-1449 
16-0914 
(7-0380 
(7-9846 
13-9311 

5'(2/0 
5'44(( 
576M 
6'08(2 
6'40(2 

(254 
4457 
766( 
0864 
4067 

;298 

4504 
7710 
0916 
4123 

(342 

455  ( 
7760 
0969 
4/78 

(386 
4598 
78/0 
(02( 
4233 

(430 
4645 
7859 
(074 
4288 

(474 
4692 
7909 
(126 
4343 

1518 
4738 
7958 
1/78 
4398 

1563 

4785 
8008 
(230 
4453 

(607 
4832 
8057 
(283 
4508 

21 
22 
23 
24 
25 

953 
427 
90( 
375 
849 

8934 
8407 
7880 
7353 
6826 

89/4 
8386 
7858 
7330 
6803 

8895 
8366 
7837 
7308 
6779 

8875 
8345 
7815 
7286 
6756 

8855 
8325 
7794 
7263 
6733 

8836 
8304 
7772 

724; 

6709 

88/6 
8283 
775  / 
72/8 
6686 

8796 
8263 
7729 
7)96 
6662 

19-8777 
20-8242 
21  -7708 
227(73 
23-6639 

6-72/3 
7-04(4 
7-36/4 
7-68(5 
8-00/5 

727( 
0474 
3678 
688  ( 
0084 

7329 
0535 
3741 
6947 
0153 

7387 
0595 
3804 
70/3 
0222 

7444 
0656 
3868 
7079 
029  ( 

7502 
07(7 
3931 
7/45 
0360 

0777 
3994 
72)2 
0429 

76(8 
0838 
4058 
7278 
0498 

7676 
0898 
4/2; 
7344 
0566 

7734 
0959 
4184 
74/0 
0635 

21 
22 
23 

24 
25 

26 
27 
28 
29 
30 

323 

797 
27  / 
745 
2/9 

6299 

5772 
5245 
47/8 
4/9/ 

6275 
5747 
52/9 
469  / 
4/63 

6250 
5722 
5/93 
4664 
4/35 

6226 
5696 
5/67 
4637 
4/07 

6202 
567( 
5(40 
46/0 
4079 

6/78 
5646 
5//4 
4583 
405) 

6/53 
562( 
5088 
4555 
4023 

6/29 
5595 
5062 
4528 
3995 

24-6/04 
25-5570 
26'5036 
27'  450  ( 
28-3967 

S'32/6 
S'64/7 
8'96/7 
9  '28/8 
9'60/9 

3288 
649  ( 
9694 
2898 
6/01 

3359 
6566 
9772 
2978 
6/84 

343  / 
6640 
9849 
3058 
6267 

3503 
67/4 
9926 
3/38 
6349 

3574 
6789 
#003 
32/7 
6432 

3646 
6863 
0080 
3297 
65)4 

37(7 
6937 
0/57 
3377 
6597 

3789 
7012 
0234 
3457 
6680 

386( 
7086 
03/2 
3537 
6762 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

693 
(67 
64  / 
2/15 
589 

3664 
3/37 
26/0 
2083 
/556 

3635 
3/07 
2579 
2052 
(524 

3606 
3077 
2549 
2020 
(49( 

3577 
3048 
25/8 
(988 
(458 

3548 
30/8 
2487 
(956 
(426 

35/9 
2988 
2456 
1924 
1393 

3490 
2958 
2425 
(893 
(360 

346  ( 
2928 
2394 
(86( 
(327 

29-3432 
30-2898 
31-2363 
32-1829 
33-1294 

9-92/9 
0-2420 
fl'5620 
fl-882/ 
1  '2022 

9305 
2508 
5711 
89/5 
2(/8 

9390 
2596 
5802 
9008 
22/5 

9475 
2684 
5893 
9/02 

23;; 

956  / 
2772 
5984 
9/96 
2407 

9646 
2861 
6075 
9289 
2504 

9732  98(7 
2949  3037 
6166  !  6257 
9383  9477 
2600  '  2697 

9902 
3125 
6348 
9570 
2793 

9988 
32/3 
6439 
9664 
2889 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

063 
537 

on 

9485 
8959 

/029 
0502 
9975 
9448 
8921 

0996 
0468 
9940 
94/2 
8884 

0962 

0433 
9904 
9376 
8847 

0928 
0399 
9869 
9339 
8809 

0895 
0364 
9833 
9303 

8772 

0861 
0330 
9798 
9266 
8735 

0827 
0295 
9762 
9230 
8697 

0794 
0260 
9727 
9/93 
8660 

34-0760 
35-0226 
35  '969  / 
36-9/57 
37-8622 

/  '5222 
/  /  '8423 
(2'(624 
(2'4824 
/  2  '8025 

5321 
8525 
1728 
4932 
8/35 

542  ( 
8627 
1833 
5039 
8245 

5520 
8729 
/93S 
5/47 
8355 

56)9 
8831 
2042 
5254 
8466 

57/8 
8933 
2/47 
536( 
8576 

58(7 
9035 
2252 
5469 
8686 

59/7 
9/36 
2356 
5576 
8796 

60/6 
9238 
2461 
5684 
8906 

6((5 

9340 
2566 
579  / 
90/6 

36 
37 
38 
39 
40 

41 

42 
43 
44 
45 

8433 
7907 
738; 
6855 
6328 

8394 
7867 
734  / 
68/4 
6287 

8356 
7828 
7300 
6773 
6245 

83(8 
7789 
7260 
673  / 
6203 

8280 
7750 
7220 
6690 
6(61 

824  ( 
77(( 
7/80 
6649 
6/19 

8203 
767< 
7;40 
6608 
6076 

8(65 
7632 
7099 
6567 
6034 

8/26 
7593 
7059 
6526 
5992 

38-8088 
39-7553 
40-70/9 
4  (  '6484 
42'5950 

I3-/225 
/  3  '4426 
(3-7627 
(4-0827 
(4'4028 

(338 
4542 
7745 
0948 
4/52 

(451 
4657 
7864 
1070 
4276 

/564 
4773 
7982 
1191 
4400 

(677 
4889 
8IO( 
13(2 
4524 

(790 
5005 
82/9 
(433 
4648 

(903 
5/20 
8337 
(555 
4772 

20/6 
5236 
8456 
(676 
4896 

2/29 
5352 
8574 
1797 
5020 

2242 
5467 
8693 
/9/8 
5/43 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

5802 
5276 
4750 
4224 
3698 

5760 
5233 
4706 
4/79 
3652 

57/7 
5/89 
466  / 
4/33 
3605 

5674 
5145 
46/6 
4087 
3559 

563  ( 

5/0( 
457  / 
4042 
35/2 

5588 
5057 
4526 
3996 
3465 

5545 
50/3 
4482 
3950 
34/8 

5502 
4969 
4437 
3904 
3372 

5459 
4925 
4392 
3858 
3325 

43-54(6 
44  '488  ( 
45-4347 
46-38/2 
47-3278 

(4  '7228 
/  5  '0429 
/  5  '3630 
/  5  '6830 
/6'003/ 

7355 
0559 
3762 
6965 
0/69 

7482 
0688 
3894 
7(00 
0307 

7609 
08(8 
4026 
7235 
0444 

7735 
0947 
4/59 
7370 
0582 

7862 
1077 
429  / 
7505 
0720 

7989 
(206 
4423 
7640 
0857 

8116 
1335 
4555 
7775 
0995 

8242 
1465 
4688 
79(0 
1133 

8369 
(594 
4820 
8045 
(27 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

3(72 
2646 
2/20 
(594 
(068 

3/25 
2598 

207; 

/544 
(0(7 

3077 
2549 
202; 
;494 
0966 

3030 
250  / 
;972 
(443 
09/4 

2982 
2452 
(923 
1393 
0863 

2934 
2404 
/873 
/342 
08/2 

2887 
2355 
;823 
1292 
0760 

2839 
2306 
(774 
(24( 
0709 

279  / 
2258 
(724 
1191 
0657 

48-2743 
49-2209 
50-/674 
5/'/(40 
52-0606 

/  6  '3232 
/  6  '6432 
(6-9633 
(7-2833 
(7'6034 

3372 
6575 
9779 
2982 
6(86 

35/3 
67/9 
9925 
3/3/ 
6337 

3653 
6862 
#071 
3280 
6489 

3794 
7005 
02/7 
3429 
6640 

3934 
7(49 
0363 
3577 
6792 

4075 
7292 
0509 
3726 
6943 

42(5 
7435 
0655 
3875 
7095 

4356 
7578 
080( 
4023 
7246 

4496 
772 
0947 
4/72 
7398 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

0542 
#0/6 
9490 
8964 
8438 

0490 
9963 
9436 
8909 
8382 

0438 
99/0 
9382 
8854 
8326 

0386 
9857 
9328 
8799 
8270 

0333 
9803 
9274 
8744 
82/4 

028  / 
9750 
92/9 
8689 
8(58 

0228 
9697 
9/65 
8634 
8/02 

0176 
9644 

9/1; 

8578 
8046 

0/24 
9590 
9057 
8523 
7990 

53-0071 
53-9537 
54-9002 
55-8468 
56-7933 

(7'9235 
/  8  '2435 
/  8  '5636 
/  8  '8837 
/  9  '2037 

9389 
2592 
5796 
8999 
2202 

9543 
2749 
5956 
9/62 
2368 

9698 
2906 
6((5 
9324 
2533 

9852 
3063 
6275 
9487 
2698 

#006 
322  ( 
6435 
9649 
2864 

0(60 
3377 
6595 
98/2 
3029 

03(5 
3534 
6754 
9974 
3(94 

0469 
3691 
6914 
#(37 
3359 

0623 

3848 
7074 
0299 
3525 

6/ 
62 
63 
64 
65 

79/2 
7386 
6860 
6334 
5808 

7855 
7328 
680  / 
6274 
5747 

7798 
7270 
6742 
62/5 

5687 

7741 
72/3 
6684 
6/55 
5626 

7684 
7/55 
6625 
6095 

5565 

7627 
7097 
6566 
6035 
5505 

7570 
7039 
6507 
5975 
5444 

75/3 
698  / 
6448 
59/6 
5383 

7456 
6923 
6389 
5856 
5322 

57-7399 
58-6864 
59-6330 
60-5796 
6C526/ 

(9'5238 
(9-8438 
20-/639 
20-4840 
20-8040 

5406 
8609 
(813 
5016 
82(9 

5574 
8780 
1986 
5/92 
8398 

5742 
895  ( 
2(60 
5369 
8578 

59/0 
9/22 
2333 
5545 
8757 

6078 
9292 
2507 
572  ( 
8936 

6246 
9463 
2680 
5898 
9/15 

64(4 
9634 
2854 
6074 
9294 

6582 
9805 
3027 
6250 
9473 

675 
9975 
320 
642 
9652 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

5282 
4756 
4230 
3704 
3(78 

5220 

4693 
4/66 
3639 
3//2 

5/59 
463  / 
4/03 
3575 
3047 

5097 
4568 
4040 
35;( 
2982 

5036 
4506 
3976 
3446 
29/7 

4974 
4443 
39(2 
3382 
2851 

49;2 
438; 
3849 
33/7 
2786 

4850 
43/8 
3785 
3253 
2720 

4789 
4255 
3722 
3/88 
2655 

62-4727 
63-4/92 
64-3658 
65-3/23 
66-2589 

2r/24; 

2C444( 
21  '7642 
22-0843 
22-4043 

1423 

4626 
7829 
(033 
4236 

(605 
4811 

80/7 
/223 
4429 

(786 
4995 
8204 
(4/3 
4622 

(968 
5(80 
8392 
(603 
48(5 

2(50 
5364 
8579 
1793 
5008 

2332 
5549 
8766 
(983 
5200 

25/4 
5734 
8953 
2/73 
5393 

2695 
59/8 
9(4( 
2363 

5586 

287 
6(03 
932 
255 
577 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

2652 
2/26 
(600 
(073 
0547 

2585 
2059 
/532 
;005 
0478 

25/9 
/99( 
(464 
0936 
0408 

2453 
1924 
;395 
0867 
0338 

2387 
(857 
1327 
0797 
0268 

2320 
(790 
(259 
0728 
0/98 

2254 
1722 
1191 
0659 

o;27 

2/88 
/655 
//22 
0590 
#057 

2/2; 
(587 
1054 
0520 
9987 

67-2054 
68'  (520 
69-0986 
70'045 
70-99/7 

227244 
23-0445 
23-3645 
23-6846 
24-0046 

7440 
0643 
3846 
7050 
0253 

7635 
084  1 
4047 
7254 
0460 

783  / 
(040 
4249 
7457 
0666 

8026 
(238 
4450 
766( 
0873 

8222 
(436 
465  / 
7865 
(080 

84/8 
(635 
4852 
8069 
(286 

86/3 
(833 
5053 
8273 
(493 

8809 
203  ( 
5254 
8477 
(699 

900 
223 
545 
868 
(90 

1 
72 
73 
74 
75 

76 

77 
78 
79 
80 

#021 

9495 
8969 
8443 
79/7 

995; 

9424 
8897 
8370 
7843 

9880 
9352 
8824 
8296 
7768 

9809 
9280 
8751 
8222 
7694 

9738 
9208 
8678 
8/49 
76/9 

9667 
9/36 
8605 
8075 
7544 

9596 
9064 
8533 
8001 
7469 

9525 
8992 
8460 
7927 
7394 

9453 
8920 
8386 
7853 
73/9 

71  '9382 
72-8848 
73-83/3 
74-7779 
75-7244 

24-3247 
24-6448 
24-9648 
25-2849 
25-6050 

3456 
6660 
9863 
3067 
6270 

3666 
6872 
#078 
3284 
6490 

3875 
7084 
0293 
3502 
67/( 

4085 
7296 
0508 
3720 
693  ( 

4294 
7508 
0723 
3937 
7(52 

4503 
7720 
0938 
4(55 
7372 

47/3 
7933 
1  152 
4372 
7592 

4922 
8(45 
(367 
4590 
78/3 

5(3 

835 
(58 
480 
803 

76 

77 
78 
79 
80 

8/ 
82 
83 
84 

7391 
6865 
6339 
58/3 
5287 

73/6 
6789 
6262 
5735 
5208 

7240 
67/2 
6/85 
5657 
5/29 

7/65 
6636 
6/07 
5578 
5049 

7089 
6559 
6030 
5500 
4970 

70/3 
6483 
5952 
542  / 
4891 

6938 
6406 
5874 
5343 
48/; 

6862 
6329 
5797 
5264 
4732 

6786 
6252 
57/9 
5(85 
4652 

76'67/ 
77-6/7 
78-564 
79-5/0 
80  '4572 

25-9250 
26-2451 
26-5651 
26-8852 
27-2053 

9473 
2677 
5880 
9083 
2287 

9697 
2903 
6/09 
93/5 
2521 

9920 
3(29 
6337 
9546 
2755 

#(43 

3354 
6566 
9778 
2989 

0366 
3580 
6795 
#009 

3224 

0589 
3806 
7023 
024  / 
3458 

08/2 
4032 
7252 
0472 
3692 

/035 
4258 
7481 
0703 
3926 

125 
448 
770 
093 
4(6 

8 
82 
83 
84 
85 

86 

87 
88 
89 
9 

4761 
4235 
3709 
3/83 
2657 

46S/ 
4/54 
3627 
3/00 
2573 

4601 
4073 
3545 
30/7 
2489 

452; 
3992 
3463 
2934 
2405 

4440 
39(( 
3381 
285  / 
232( 

4360 
3829 
3298 
2768 
2237 

4279 
3748 
32/6 
2685 
2/53 

4(99 
3666 
3(34 
260( 
2069 

4118 
3585 
3057 
2518 
;984 

8(  "403 
82'350 
83  '296 
84'243 
85-;  90 

27  '5253 

27-8454 
28  '(654 
28-4855 
28-8056 

5490 
8694 
/S97 
5/00 
8304 

5727 
8933 
2/39 
5346 
8552 

5964 
9(73 
2382 
559; 
8800 

620  ( 
9413 
2624 
5836 
9048 

6438 
9652 
2867 
60S; 
9296 

6675 
9892 
3/09 
6326 
9543 

69(2 
#(32 
335  ( 
657( 
979/ 

7/49 
037  ( 
3594 
68/6 
#039 

738 
06( 
383 
706 
028 

86 
87 
88 
89 
90 

9 
92 
9 
9 
9 

2131 
1605 
1079 
0553 
#027 

2046 
/5/9 
0992 
0465 
9938 

(96; 
(433 
0906 
0378 
9850 

;876 
;348 
08/9 
0290 
976( 

|  1791 
(262 
0732 
0202 
9672 

(706 
;I76 
0645 
0//4 
9584 

1621 
1090 
0558 
#026 
9495 

(536 
(004 
047  / 
9938 
9406 

(45/ 
09/7 
0384 
9850 
93/7 

86'/36 
87-083 
88  '029 
88-976 
89  '922 

29'  (256 
29-4457 
29-7658 
30-0858 
30-4059 

;507 
47(0 
Z9(4 
1117 
4321 

(758 
4964 
8/70 
;376 
4582 

2009 
52(7 
8426 
(635 
4844 
:  8053 
(262 
447( 
7680 
0889 

2259 
547  ( 
8683 
1894 
5/06 

25)0 
5724 
8939 
2(53 
5368 

276( 
5978 
9)95 
24)2 
5629 

30(( 
623  ( 
9451 
2671 
'5891 

3262 
6484 
9707 
2930 
6/52 

35  ( 
673 
996 
3(8 
64  ( 

91 
92 
93 
94 
95 

9 
9 
9 
9 
(0 

71 

950  / 

8975 
8449 
7923 
7397 

9411 
8884 
8357 
7830 
7304 

9322 

8794 
8266 
7738 
72/0 

9232 
8703 
8/75 
7646 
7117 

9(43 
86(3 
8083 
7553 
7024 

9053 
8522 
7991 
7461 
6930 

8963 
8432 
7900 
7368 
6837 

8873 

834  ( 
7808 
7276 
6743 

8783 
8250 
77/6 
7;83 

6649 

90-869 
91-815 
92762 
93709 
94-655 

30  '7259 
3  /  '0460 
3C366/ 
3C686( 
32-0062 

7524 
0727 
3931 
7134 
0337 

7788 
0995 
420  / 
7407 
06/3 

83/7 
(529 
474  ( 
7952 
((64 

8582 
(796 
50O 
8225 
(440 

8846 
2063 
528) 
8498 
(7/5 

9111  9375 
2331  2598 
5550  5820 
8770  9043 
/990  2266 

963 
286 
609 
93  ( 
254 

96 
97 
98 
99 
(00 

20' 

19' 

18' 

17' 

16' 

15'  |  14'   13' 

1-2'  \   11' 

20' 

19' 

18' 

17' 

1C,' 

15'  |  14'  |  13'   12' 

11 

SINE. 

COSINE.           71° 
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18 
/ 

2 
3 

4 
5 

COSINE. 

SINE.            18° 

50'   ol'  |  f>2'   53'   54' 

Of.' 

5«' 

57'  |  53' 

59' 

50'    51' 

5-2' 

53'   54'  |  55'   56'  |  57'   58'  |  69' 

/ 
2 
3 
4 

5 

9465 
8929 
8394 
7858 
7323 

9464 
8927 
839  / 
7855 
73/8 

9463 
8925 
8388 
785  ( 
73(4 

9462 
8924 
8385 
7847 
7309 

946  / 
8922 
8383 
7843 
7304 

9460 
8920 
8380 
7840 
7300 

9459 
89(8 
8377 
7836 
7295 

9458 
8916 
8374 
7832 
7290 

9457 
89/4 
837( 
7828 
7285 

'9456 
t'8912 
2-8368 
37825 
47281 

•3228 
•6456 
•9684 
/•29/3 
C6(4I 

323  / 
6462 
9693 
2924 
6/55 

3234 
6467 
970  / 
2935 
6(68 

3236 
6473 
9709 
2946 
6(82 

3239 
6478 
97/8 
2957 
6/96 

3242 
6484 
9726 
2968 
62/0 

3245 
6489 
9734 
2979 
6223 

3247 
6495 
9742 
2990 
6237 

3250 
6500 
975  ( 
300) 
625  ( 

3253 
6506 
9759 
30(2 
6265 

6 

7 
8 
9 
10 

6788 
6252 
57/7 
5/82 

4646 

6782 
6246 
5709 
5/73 
4637 

6776 
6239 
5702 
5/65 
4627 

677  ( 
6233 
5694 
5(56 
46/8 

6765 
6226 
5687 
5/48 
4609 

6759 
62(9 
5679 
5/39 
4599 

6754 
62/3 
5672 
5/3) 
4590 

6748 
6206 
5664 
5/22 
4580 

6742 
6200 
5657 
5(14 
457  ( 

S'6737 
6-6193 

7  '5649 
8-5(05 
9'456( 

)  '9369 
2-2597 
2-5825 
2'9053 
3  '2282 

9386 
26/6 
5847 
9078 
2309 

9402 
2636 
5869 
9/03 
2337 

9419 
2655 
589  ( 
9(28 
2364 

9435 
2674 
59/3 
9/53 
2392 

9452 
2693 
5935 
9/77 
24/9 

9468 
27/3 
5957 
9202 
2447 

9485 
2732 
5979 
9227 

2474 

950  ( 
275  / 
600  ( 
9252 

2502 

95(8 
2771 
6023 
9276 
2529 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 
16 
17 
18 
19 
20 

till 

3575 
3040 
2505 
/969 

4100 
3564 
3028 
249  / 
1955 

4090 
3553 
30/6 
2478 
/94( 

4080 
3542 
3003 
2465 
1927 

4069 
3530 
299  ( 
2452 
(9(3 

4059 
35/9 
2979 
2439 
(899 

4049 
3508 
2967 
2426 
(885 

4038 
3496 
2954 
24/2 
(870 

4028 
3485 
2942 
2399 
(856 

(C'40/7 
/  /  '3474 
12-2930 
13-2386 
(4->842 

3-55/0 
3-8738 
4'/966 
4-5/94 

4'8422 

5540 
S77/ 
2002 
5233 
8464 

5570 
8804 
2038 
527( 

8505 

5601 
8837 
2073 
53)0 

8546 

563  / 
8870 
2/09 
5348 
8588 

5661 
8903 
2/45 
5387 
8629 

5691 
8936 
2(8( 
5425 
8670 

5722 
8969 
2217 
5464 
871  ( 

5752 
9002 
2252 
5503 
8753 

5782 
9035 
2288 

5541 
8794 

(( 
12 
13 
14 
15 

1434 

0898 
0363 
9828 
9292 

14/9 

0883 
0346 
98/0 
9274 

(404 
0867 
0329 
9792 
9255 

1389 
0851 
0312 
9774 
9236 

(374 
0835 
0295 
9756 
92(7 

1359 
08(8 
0278 
9738 
9/98 

(343 
0802 
026  ( 
9720 
9(79 

(328 
0786 
0244 
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3338 
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3688 
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5534 
8787 
2040 
5293 

96 

97 
98 
99 
100 

71' 

10' 

9'  |  8' 

r  \  & 

5' 

4' 

3' 

2'     1' 

\» 

9' 

8' 

~' 

<;' 

5' 

4'  |  3' 

2' 

1' 

SINE. 

COSINE.           71° 

1U 
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i 

2 
3 
4 
S 

COSINE. 

SINE.            19° 

0'  |  1' 

2'    3' 

4' 

,> 

6' 

T 

8'  |   9' 

0'   |  1'  |  2' 

y  4' 

5' 

6' 

r  8' 

9' 

/ 

2 
3 

4 
S 

9455 
89/0 
8366 
782  / 
7276 

9454 
8908 
8363 
78/7 
7271 

9453 
8907 
8360 
78(3 
7266 

9452 
8905 
8357 
7809 
7262 

9451 
8903 
8354 
7806 
7257 

9450 
890  / 
835) 
7802 
7252 

9449 
8899 
8348 
7798 
7247 

9449 
8897 
8346 
7794 
7243 

9448 
8895 
8343 
7790 
7238 

"9447 
/  '8893 
2'8340 
3-7787 
47233 

'3256 
'65  II 
•9767 
1  '3023 
/  '6278 

3258 
65(7 
9775 
3034 
6292 

326  ( 
6522 
9784 
3045 
6306 

3264 
6528 
9792 
3056 
6320 

3267 
6533 
9800 
3067 
6333 

3269 
6539 
9808 
3078 
6347 

3272 
6544 
98(7 
3089 
636  / 

3275 
6550 
9825 

3/00 
6375 

3278 
6555 
9833 
3111 
6388 

3280 
656( 
984  ( 
3(22 
6402 

6 

7 
8 
9 
10 

673/ 

6/86 
5641 
5097 
4552 

6725 
6/80 
5634 
5088 
4542 

6720 
6(73 
5626 
5080 
4533 

67(4 
6/66 
56/9 
507/ 
4523 

6708 
6/60 
56/( 

5063 
45(4 

6703 
6/53 

5604 
5054 
4504 

6697 
6/46 
5596 
5045 
4495 

669  ( 
6(40 
5588 
5037 
4485 

6686 
6/33 
558  / 

5028 
4476 

5-6680 
6'6I26 
7-5573 
8  '5020 
9  '4466 

/  '9534 
2'2790 
2'6045 
2'930( 
3'2557 

955  ( 
2809 
6067 
9326 
2584 

9567 
2828 
6089 
935( 
26(2 

9584 
2848 
6111 
9375 
2639 

9600 
2867 
6(33 
9400 
2667 

96/7 
2886 
6/55 
9425 
2694 

9633 
2905 
6(77 
9450 
2722 

9650 
2924 
6(99 
9474 
2749 

9666 
2944 
622  ( 
9499 
2777 

9683 
2963 
6243 
9524 

2804 

6 
7 

8 
9 
10 

II 
12 
13 
14 
IS 

4007 
3462 
29/7 
2373 
(828 

3997 
345  / 
2905 
2359 
18(4 

3986 
3439 
2893 
2346 
(799 

3976 
3428 
2880 
2333 
(785 

3965 
34(7 
2868 
23(9 
(771 

3955 
3405 
2856 
2306 
1757 

3944 
3394 
2843 
2293 
/742 

3934 
3382 
283  ( 
2280 
(728 

3923 
337  ( 
28(9 
2266 
(7(4 

10-3913 
1  1  -3360 
(2-2806 
(3'2253 
14-1699 

3'58(3 
3-9068 
4-2324 
4'5580 
4-8835 

5843 
9/01 
2360 
56/8 
8876 

5873 
9(34 
2395 
5657 
89(8 

5903 
9/67 
243  ( 
5695 
8959 

5933 
9200 
2467 
5734 
9000 

5964 
9233 
2503 
5772 
904  f 

5994 
9266 
2538 
58(( 
9083 

6024 
9299 
2574 
5849 
9/24 

6054 
9332 
2610 
5887 
9(65 

6085 
9365 
2646 
5926 
9206 

II 
12 
13 
14 
15 

16 
17 

18 
19 
20 

/283 
0738 
0/93 
9649 
9/04 

(268 
0722 
0/76 
963  / 
9085 

(253 
0706 
0(59 
96(3 

9066 

(237 
0690 
0(42 
9594 
9047 

/222 

0674 
0/25 
9576 
9028 

1207 
0657 
0(08 
9558 
9009 

//92 
064/ 
009/ 
9540 
8990 

1/77 
0625 
0074 
9522 
897  / 

1161 
0609 
0057 
9504 
8952 

IS'1146 

(6-0593 
17  '0039 
(7-9486 
(S'8933 

5  -2091 
5-5347 
5-8602 
6'(858 
6'5((4 

2(35 
5393 
8652 
(9)0 
5169 

2179 
5440 
870( 
(962 
5224 

2223 
5487 
875  ( 
20(5 
5279 

2267 
5534 
8800 
2067 
5334 

23// 
5580 
8850 
2//9 
5389 

2355 
5627 
8899 
2(7( 

5444 

2399 

5674 
8949 
2224 
5499 

2443 
5720 
8998 
2276 
5554 

2487 
5767 
9048 
2328 
5608 

16 

17 
18 
19 
20 

21 
22 
23 

24 
25 

8559 
80/4 
7469 
6924 
6380 

8539 
7993 
7447 
6902 
6356 

85(9 
7972 
7426 
6879 
6332 
5786 
5239 
4692 
4(45 
3599 

8499 
7952 
7404 
6856 
6309 
5761 
52/3 
4666 
4/18 
3570 

8479 
793  ( 
7382 
6833 
6285 
5736 
5(88 
4639 
4090 
3542 

8459 
79(0 
7360 
681  ( 
626( 

8439 
7889 
7338 
6788 
6237 
5687 
5/36 
4586 
4035 
3485 

84/9 
7868 
73/6 
6765 
62/3 
5662 
5/10 
4559 
4008 
3456 

8399 
7847 
7294 
6742 
6/90 
5637 
5085 
4532 
3980 
3428 

(9-8379 
20-7826 
21  '7272 
22-67(9 
23-6(66 

6'8369 
7'(625 
7'488( 
7'8(36 
8'/392 

8427 
/686 
4944 
8202 
/46) 

8485 
(746 
5007 
8268 
(530 

8543 
(807 
5070 
8334 

1598 

8600 
(867 
5/34 
8400 
(667 

8658 
(927 
5197 
8466 
(736 

8716 
(988 
5260 
8532 
(804 

8773 
2048 
5323 
8598 
(873 

883  f 
2109 
5387 
8664 
(942 

8889 
2/69 
5450 
8730 
20/( 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

5835 
5290 
4745 
4200 
3656 

58/0 

5264 
47/9 
4/73 
3627 

5711 
5(62 
46(2 
4063 
35(3 

24  '56/2 
25  '5059 
26-4506 
27  '3952 
28-3399 

S'4648 
8  '7903 
9'//59 
9-44/5 
97670 

47/9 
7978 
(236 
4495 
7753 

479  ( 

8052 
(3(3 

4574 
7835 

4862 
8(26 
1390 
4654 
79(8 

4934 
8200 
/467 
4734 
8000 

5005 
8275 
(544 
48(3 
8083 

5077 
8349 
(62/ 
4893 
8/65 

5/48 
8423 
(698 
4973 
8248 

5220 
8497 
1775 
5053 
8330 

5291 
857  ( 
(852 
5(32 

84(3 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

3/I/ 
2566 
202  / 
/476 
0932 

308( 
2536 
(990 
1444 
0898 

3052 
2505 
1959 
(4(2 
0865 

3023 
2475 
(927 
(380 
0832 

2993 
2445 
(896 
(347 
0799 

2964 
24(4 
(865 
(3/5 
0765 

2934 
2384 
(833 
(283 
0732 

2905 
2353 
(802 
(250 
0699 

2875 
2323 
/770 
(2(8 
0665 

29  '2846 
30  '2292 
31-1739 
32-1185 
33-0632 

(0'0926 
(0'4I82 
(07438 
(  (  -0693 
/  /  '3949 

1011 
4270 
7528 
0787 
4045 

(097 
4358 
76/9 
0880 
4(4( 

//82 
4446 
77/0 
0974 
4238 

/267 
4534 
7800 
/067 
4334 

(352 
4622 
7891 
1161 
4430 

(438 
47/0 
7982 
(254 
4526 

(523 
4798 
8073 
(348 
4622 

/608 
4886 
8/63 
(44( 
47/9 

(693 
4974 
8254 
(534 
48/5 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

0387 

9842 
9297 
8752 
8207 

0353 
9807 
926  ( 
87(5 
8(70 

03(8 
9772 
9225 
8678 
8(32 

0284 
9737 
9)89 
864) 
8094 

0250 
970  ( 
9(53 

8604 
8056 

02/6 
9666 
9//7 
8567 
80/8 

0(82 
963( 
908( 
8530 
7980 

0(47 
9596 
9044 
8493 
794  ( 

0((3 
956  ( 
9008 
8456 
7903 

34-0079 
349525 
35-8972 
36-84/9 
37-7865 

/  /  7205 
(2-0460 
(2'37(6 
(2'6972 
(3-0227 

7304 
0562 
3820 
7079 
0337 

7403 
0664 
3925 
7)86 
0447 

7502 
0765 
4029 
7293 

0557 

760/ 
0867 
4/34 
7401 
0667 

7699 
0969 
4238 
7508 
0777 

7798 
(07( 
4343 
76(5 
0887 

7897 
1172 
4447 
7722 
0997 

7996 
/274 
4552 
7829 
1107 

8095 
/376 
4656 
7937 
(2(7 

36 

37 
38 
39 
40 

4/ 
42 
43 
44 
45 

7663 
7//8 
6573 
6028 
5483 

7624 
7078 
6532 
5986 
544  / 

7585 
7038 
649  ( 
5945 
5398 

7546 
6998 
645  ( 
5903 
5355 

7507 
6958 
64(0 
586( 
53(3 

7468 
6919 
6369 
58(9 
5270 

7429 
6879 
6328 
5778 
5227 

7390 
6839 
6287 
5736 
5(84 

735  ( 
6799 
6246 
5694 
5(41 

38-73(2 
39-6758 
40-6205 
4  (  '5652 
42-5098 

(3-3483 
(3  '6739 
(3-9994 
(4-3250 
(4'6506 

3596 
6854 
#1(3 
337( 
6629 

3708 
6970 
023) 
3492 
6753 

382( 
7085 
0349 
36/3 
6877 

3934 
720  ( 
0467 
3734 
700  / 

4047 
73(6 
0585 
3855 
7/24 

4159 
7432 
0704 
3976 
7248 

4272 
7547 
0822 
4097 
7372 

4385 
7662 
0940 
4218 
7495 

4497 
7778 
(058 
4339 
76/9 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

4939 
4394 
3849 
3304 
2759 

4895 
4349 
3803 
3258 
27(2 

485) 
4305 
3758 
32)) 
2665 

4808 
4260 
37(2 
3165 
26(7 

4764 
42(5 
3667 
308 
2570 

4720 
4(7( 
3621 
3072 
2522 

4676 
4(26 
3575 
3025 
2474 

4633 
408( 
3530 
2978 
2427 

4589 
4036 
3484 
2932 
2379 

43  '4545 
44*3992 
45-3438 
46-2885 
47-2332 

(4'976( 
I5'30(7 
(5'6273 
/  5  '9  528 
/  6  '2784 

9888 
3(46 
6405 
9663 
2922 

#0)4 
3276 
6537 
9798 
3059 

0/4f 
3405 
6669 
9933 
3(97 

0267 
3534 
680( 
#067 
3334 

0394 
3663 
6933 
0202 
3472 

0520 
3792 
7065 
0337 
3609 

0647 
3922 
7(97 
047  / 
3746 

0773 
4051 
7328 
0606 
3884 

0900 
4(80 
7460 
074  ( 
402  ( 

46 
47 
48 
49 
50 

SI 
52 
53 
54 
55 

22/4 
/670 
1/25 

0580 
#035 

2(66 
(620 
(075 
0529 
9983 

2))8 
(571 
1024 
0478 
993  / 

2069 
(522 
0974 
0426 
9879 

202  ( 
(472 
0924 
0375 
9827 

(972 
(423 
0873 
0324 
9774 

(924 
(373 
0823 
0272 
9722 

(875 
(324 
0772 
022) 
9670 

(827 
(274 
0722 
0(70 
96(7 

48-1778 
49-1225 
50-0671 
5COJ/8 
51  '9565 

/  6  '6040 
16  '9295 
(7'255( 
(7'5807 
/  7  '9063 

6/80 
9438 
2697 
5955 
92/4 

6320 
958  ( 
2843 
6(04 
9365 

646  ( 
9724 
2988 
6252 
95(6 

6601 
9867 
3(34 
6401 
9667 

674  / 
#010 
3280 
6549 
98/9 

688  ( 
0(53 
3425 
6698 
9970 

702  / 
0296 
357  / 
6846 
#I2( 

7161 

0439 
3717 
6995 
0272 

7302 
0582 
3862 
7(43 
0423 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

9490 
8946 
840  / 
7856 
73// 

9437 
8892 
8346 
7800 
7254 

9384 
8838 
8291 
7744 
7/97 

933  ( 

8783 
8236 
7688 
7/40 

9278 
8729 
8(81 
7632 
7083 

9225 
8675 
8(26 
7576 
7026 

9(7( 
862  ( 
8070 
7520 
6969 

9)(8 
8567 
80(5 
7464 
6912 

9065 
85(2 
7960 
7407 
6855 

52-9011 
53-8458 
547905 
55  '735  ( 
56-6798 

/S'23/8 
/  8  '5574 
(8-8830 
/  9  '2085 
/9'534( 

2472 
573  / 
8989 
2247 
5506 

2626 
5887 
9/49 
24(0 
567( 

2780 
6044 
9308 
2572 
5836 

2934 
620  ( 
9467 
2734 
600  ( 

3088 
6358 
9627 
2896 
6/66 

3242 
65/4 
9786 
3059 
633  / 

3396 
667( 
9946 
322  ( 
6496 

3550 
6828 
#(05 
3383 
666  / 

3704 
6984 
0265 
3545 
6825 

61 
62 
63 
64 
65 

6766 
6222 
5677 
5/32 
4587 

6709 
6)63 
56(7 
507  ( 
4525 

6651 
6(04 
5557 
50(( 
4464 

6593 
6045 
5497 
4950 
4402 

6535 
5986 
5438 
4889 
4340 

6477 
5927 
5378 
4828 
4279 

6419 
5868 
53(8 
4767 
42(7 

636  / 
5809 
5258 
4706 
4(55 

6303 
5750 
5198 
4645 
4093 

57  '6244 
58-5691 
59-5(38 
60  '4584 
6C403( 

/  9  '8597 
20  '(852 
20-5(08 
20-8364 
2C(6/9 

8764 
2023 
528  / 
8540 
(798 

8932 
2)93 
5454 
8716 
(977 

9(00 
2364 
5628 
8892 
2156 

9268 
2534 
580( 
9068 
2334 

9435 
2705 
5974 
9244 
25/3 

9603 
2875 
6/47 
94/9 
2692 

977) 
3046 
6320 
9595 
2870 

9938 
32/6 
6494 
977  / 
3049 

#(06 
3386 
6667 
9947 
3228 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

4042 
3497 
2953 
2408 
(863 

3980 
3434 
2888 
2342 
(797 

39(7 
3370 
2824 
2277 
(730 

3855 
3307 
2759 
22(2 
(664 

3792 
3243 
2695 
2(46 
(597 

3729 
3(80 
2630 
2080 
(53( 

3666 
306 
2565 
20(5 
(464 

3603 
3052 
250  ( 
(949 
1398 

3541 
2988 
2436 
(883 
(33( 

62'3478 
63-2924 
64  -237  ( 
65'(8(7 
66'  (264 

21  '4875 
2/'8/3( 
22  '(386 
22-4642 
22-7898 

5057 
83/5 
/573 
4832 
8090 

5238 
8499 
(760 
5022 
8283 

5420 
8683 
(947 
52(( 

8475 

560  / 

8868 
2/34 
5401 
8668 

5782 
9052 
232/ 
559  / 

8860 

5964 
9236 
2508 
5780 
9053 

6)45 
9420 
2695 
5970 
9245 

6327 
9604 
2882 
6(60 

9437 

6508 

9788 
3069 
6349 
9630 

66 
67 

68 
69 
70 

71 
72 
73 
74 
75 

(3/8 
0773 
0229 
9684 
9/39 

(25( 
0705 
0159 
96/4 
9068 

1/84 
0637 
0090 
9543 
8997 

((16 
0569 
#021 
9473 
8926 

(049 
0500 
9952 
9403 
8854 

098) 
0432 
9882 
9333 
8783 

09(4 
0363 
98(3 
9262 
87(2 

0846 
0295 
9743 
9(92 
8640 

0778 
0226 
9674 
9/2( 
8569 

67-0711 
68-0(57 
68-9604 
69-9051 
70-8497 

23  '((53 
23-4409 
23-7665 
24-0920 
24  -4  176 

(349 
4607 
7866 

//24 
4382 

(544 
4805 
8066 
(327 
4589 

(739 
5003 
8267 
1531 
4795 

(934 
520  / 
8468 
(734 
500  / 

2(30 
5399 
8668 
(938 
5207 

2325 
5597 
8869 
2/4/ 
54/3 

2520 
5795 
9070 
2345 
5620 

27(5 
5993 
9270 
2548 
5826 

29)0 
6/9/ 
947/ 
275) 
6032 

71 
72 
73 
74 
75 

76 

77 
78 
79 
80 

8594 
8049 
7505 
6960 
64/5 

8522 
7976 
743  / 
6885 
6339 

8450 
7903 
7357 
68/0 
6263 

8378 
7830 
7283 
6735 
6(87 

8306 
7757 
7208 
6660 
6I// 

8234 
7684 
7(34 
6585 
6035 

8/6( 
76/( 
7060 
65(0 
5959 

8089 
7537 
6986 
6434 
5883 

80(6 

7464 
6912 
6359 

5807 

7  (  '7944 
72-7391 
73-6837 
74-6284 
75-5730 

247432 
25-0688 
25-3943 
25-7(99 
26-0455 

7641 
0899 
4(58 
74(6 
0675 

7850 
((/( 

4372 
7633 
0395 

8059 
(323 
4587 
785  / 
HIS 

8268 
(534 
4801 
8068 
(334 

8477 
(746 
50)6 
8285 
)554 

8686 
1958 
5230 
8502 
(774 

8895 
2(69 
5444 
87(9 
1994 

9103 
238  ( 
5659 
8936 

22(4 

93)2 
2593 
5873 
9/53 

2434 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

5870 
5325 
4780 
4236 
369) 

5793 
5248 
4702 
4/56 
36/0 

57/6 
5170 
4623 
4076 
3530 

5640 
5092 
4544 
3997 
3449 

5563 
50/4 
4465 
39/7 
3368 

5486 
4936 
4387 
3837 
3287 

5409 
4858 
4308 
3757 
3207 

533  ( 
4780 
4229 
3677 
3/26 

5254 
4702 
4(49 
3597 
3045 

76  '5  (77 
77-4624 
78-4070 
79-35(7 
SO'2964 

26  '37(0 
26-6966 
27'0222 
27-3477 
27-6733 

3933 
7(9( 

0450 
3708 
6967 

4/56 
74(7 
0678 
3939 
7200 

4378 
7642 
0906 
4170 
7434 

460  ( 
7868 
O35 
440( 
7668 

4824 
8093 
/363 
4632 
7902 

5046 
83)9 
(59( 
4863 
8/35 

5269 
8544 
18(9 
5094 
8369 

5492 
8769 
2047 
5325 
8602 

57/4 
8995 
2275 
5556 
8836 

81 
82 
83 
84 
85 

86 

87 
88 
89 
90 

3(46 

260  / 
2056 
(5/2 
0967 

3064 
2519 
(973 
(427 
088) 

2983 
2436 
(890 
1343 
0796 

290  ( 
2354 
1806 
(258 
07// 

2820 
227  / 
(722 
((74 
0625 

2738 
2/88 
(639 
(089 
0540 

2656 
2(06 
(555 
(005 
0454 

2574 
2023 
(47( 
0920 
0368 

2492 
(940 
(387 
0835 
0283 

8T24IO 
82-1857 
83-1303 
84-0750 
85-0(97 

27-9989 
28-3244 
28-6500 
28-9756 
29'30(( 

#225 

3484 
6742 
#000 
3259 

0462 
3723 
6984 
0245 
3506 

0698 
3962 
7226 
0490 
3754 

0935 
420  ( 
7468 
0735 
4001 

1171 

4440 
77(0 
0979 
4249 

/407 

4680 
7952 
/224 
4496 

(644 
49/9 
8(94 
(469 
4744 

/880 
5/58 
8435 
(7/3 
499  / 

2//6 
5397 
8677 
1958 
5238 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

0422 
9877 
9332 
8787 
8243 

0336 
9790 
9244 
8698 
8(53 

0249 
9703 
9(56 
8609 
8063 

0/63 
96/5 
9068 
8520 
7972 

#077 
9528 
8979 
843( 
7882 

9990 
944  / 
889  / 
834/ 
7792 

9903 
9353 
8802 
8252 
770( 

98(7 
9265 
87/4 
8)62 
76// 

9730 
9/78 
8625 
8073 
7520 

85-9643 
86-9090 
87-8537 
887983 
89  '7430 

29-6267 
29-9523 
30-2778 
30-6034 
30-9290 

65(7 
9776 
3034 
6293 
955  ( 

6768 
#029 
3290 
655  ( 
98(2 

70(8 
0282 
3546 
68(0 
#074 

7268 
0535 
380  ( 
7068 
0335 

75(8 
0788 
4057 
7326 
0596 

7768 
(040 
43/3 
7585 
0857 

80(8 
(293 
4568 
7843 
((/8 

8269 
/546 
4824 
8/02 
(379 

85/9 
/799 
5079 
8360 
/640 

91 
92 
93 
94 
95 

96 
97 
98 
99 
(00 

70 

7698 
7/53 
6608 
6063 
55/9 

7607 
706) 
65(5 
5970 
5424 

75(6 
6969 
6422 
5876 
5329 

7425 
6877 
6329 
5782 
5234 

7334 

6785 
6236 
5688 
5/39 

7242 
6693 
6/43 
5594 
5044 

7(5( 

6600 
6050 
5499 
4949 

7060 
6508 
5957 
5405 
4854 

6968 
64(6 
5863 
53(( 
4758 

90'6876 
9  (  '6323 
92-5770 
93-52(6 
94  '4663 

3  /  "2545 
3C580/ 
3  /  '9057 
32-23(3 
32-5568 

2809 
6068 
9326 
2585 
5843 

3073 
6335 
9596 
2857 
6(/8 

3337 
6601 
9865 
3(29 
639| 

360  / 
6868 
#(36 
340  / 
6668 

3865 
7(35 

0404 
3674 
6943 

4/29 
7401 
0674 
3946 
72/8 

4393 
7668 
0943 
42(8 
7493 

4657 
7935 
/2/2 

4490 
7768 

492  ( 

820  ( 
(482 
4762 
8042 

96 
97 
98 
99 
(00 

GO'  J 

59' 

58' 

57' 

50' 

55'  |  54' 

53' 

52 

51' 

60' 

59' 

58' 

57'  |  56' 

55' 

54' 

53' 

52'  |  51' 

SINE. 

COSINE.           70° 

TRAVERSE  TABLES. 


19°            COSINE. 

SINE.             19° 

i 

2 
3 
4 
5 

ID' 

11' 

1-2' 

13' 

14' 

15'  1  16'  |  17'  |  18'    19' 

10' 

ir 

12'   13' 

14'   15'   16'   17'  |  18' 

lit' 

/ 
2 
3 
4 

5 

9446 
8891 
8337 
7783 
7228 

9445 
8889 
8334 
7779 
7224 

9444 
8888 
8331 
7775 
72/9 

9443 
8886 
8328 
777  ( 
72(4 

9442 
8884 
8326 
7767 
7209 

944  / 
8882 
8323 
7764 
7204 

9440 
8880 
8320 

7760 
7200 

9439 
8878 
83/7 
7756 
7(95 

9438 
8876 
83/4 
7752 
7/90 

'9437 
/  '8874 
2'83M 

37748 
47/85 

"3283 
•6566 
'9850 
C3/33 
C64/6 

3286 
6572 
9858 
3/44 
6430 

3289 
6577 
9866 
3/55 
6443 

329  / 
6583 
9874 
3/66 
6457 

3294 
6588 
9882 
3/77 
647  / 

3297 
6594 
989  ( 
3(88 
6485 

3300 
6599 
9899 
3/99 
6498 

3302 
6605 
9907 
32/0 
65/2 

3305 
6610 
99/5 
322  / 

6526 

3308 
66/6 
9924 
3232 
6539 

6 

7 
8 
9 
10 

6674 
6/20 
5565 
501  / 
4457 

6668 
6//3 
5558 
5002 
4447 

6663 

6106 
5550 
4994 
4438 

6657 
6(00 
5542 
4985 
4428 

665  ( 

6093 
5535 

4977 
44/8 

6645 
6086 
5527 
4968 
4409 

6640 
6080 
55/9 
4959 
4399 

6634 
6073 
55/2 
495  / 

4390 

6628 
6066 
5504 

4942 
4380 

5'6622 
6  '6059 
7  '5496 
8-4933 

9-4370 

/  '9699 
2  '2982 
2  '6265 
2-9549 
3'2832 

97/6 
300( 
6287 
9573 
2859 

9732 
302  / 
6309 
9598 
2887 

9748 
3040 
633  ( 
9623 
29/4 

9765 
3059 
6353 
9647 
2942 

978( 
3078 
6375 
9672 
2969 

9798 
3098 
6397 
9697 

2997 

98/4 
3//7 
64/9 
9722 
3024 

983  / 
3/36 
644/ 
9746 
305  / 

9847 
3/55 
6463 
9771 
3079 

6 
7 
8 
9 
10 

II 
12 
13 
14 
IS 

3902 
3348 
2794 
2239 
(685 

3892 
3337 
278/ 
2226 
(67( 

388  / 
3325 
2769 
22/3 
(656 

387  / 
33/4 
2756 
2(99 
(642 

3860 
3302 
2744 
2(86 
(628 

3850 
329  / 
2732 
2/72 
(6/3 

3839 
3279 
27/9 
2/59 
(599 

3829 
3268 
2707 
2/46 
/585 

38/8 
3256 
2694 
2/32 
(570 

(0-3808 
/  /  '3245 
/2'2682 
I3'2II9 
(4'/556 

3'6)/5 
3'9398 
4'268( 
4-5964 
4'9248 

6(45 
9431 
27/7 
6003 
9289 

6/75 
9464 
2753 
604  / 
9330 

6206 
9497 
2788 
6080 
937  / 

6236 
9530 
2824 
6118 
9412 

6266 
9563 
2860 
6/57 
9454 

6296 
9596 
2895 
6/95 
9495 

6326 
9629 
293  / 
6234 
9536 

6357 
9662 
2967 
6272 
9577 

6387 
9695 
3003 
63/0 
96/8 

// 
12 
13 
14 
15 

16 

17 
18 
19 
20 

1131 

0576 
0022 
9468 
8914 

Illfi 
0560 
#005 
9450 
8894 

((00 
0544 
9988 
9432 
8875 

(085 
0528 
997( 
94(3 
8856 

(070 
05)  ( 
9953 
9395 
8837 

(054 
0495 
9936 
9377 
8818 

(039 
0479 
99/9 
9359 
8799 

(024 
0463 
990  ( 
9340 
8779 

(008 

0446 
9884 
9322 
8760 

(5'0993 
(6-0430 
/  6  '9867 
/7'9304 
18-8741 

5  '253) 

5-58(4 
5-9097 
6'2380 
6'5663 

2575 
586  / 
9/47 
2432 
57/8 

26/9 
5907 
9/96 
2485 
5773 

2663 
5954 
9245 
2537 
5828 

2707 
6001 
9295 
2589 
5883 

2750 
6047 
9344 
2641 
5938 

2794 
6094 
9394 
2693 
5993 

2838 
6/4( 
9443 
2746 
6048 

2882 
6/87 
9493 
2798 
6/03 

2926 
6234 
9542 
2850 
6/58 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

8359 
7805 
725  / 
6696 
6(42 

8339 
7784 
7229 
6673 
6((8 

83/9 
7763 
7207 
6650 
6094 

8299 
7742 
7/85 
6627 
6070 

8279 
7721 
7/63 
6604 
6046 

8259 
7700 
7/40 
658  / 
6022 

8239 
7678 
7//S 
6558 
5998 

82/8 
7657 
7096 
6535 
5974 

8/9S 
7636 
7074 
65/2 
5950 

(9-8/78 
20-76/5 
2I'70S2 
22-6489 
23-5926 

6-8947 
7-2230 
7-55/3 
7-8796 
S'2079 

9004 
2290 
5576 
8862 
2/48 

9062 
235  / 
5639 
8928 
22/7 

9/20 
24// 
5702 
8994 
2285 

9/77 
2472 
5766 
9060 
2354 

9235 
2532 
5829 
9/26 
2423 

9293 
2592 
5892 
9/92 

249  / 

9350 
2653 
5955 
9258 
2560 

9408 
27/3 
60/8 
9323 

2629 

9466 
2774 
608  / 
9389 

2697 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

26 
27 
28 
29 

30 

5588 
5033 
4479 
3925 
3370 

5563 

5007 
4452 
3897 
3342 

5538 
4982 
4425 
3869 
33/3 

55/3 

4956 
4399 
3841 
3284 

5488 
4930 
4372 
38/4 
3255 

5463 
4904 
4345 
3786 
3227 

5438 
4878 
43/8 
3758 
3/98 

54/3 
4852 
429  ( 
3730 
3/69 

5388 
4826 
4264 
3702 
3/40 

24-5363 

25'4800 
26-4237 
27-3674 
28'31  11 

S'5362 

8-8646 
p.  /929 

9-52/2 
9  '8495 

5434 
8720 
2006 
5292 
8578 

5505 

8794 
2083 
5371 
8660 

5577 
8868 
2/60 
545  / 
8742 

5648 
8942 
2236 
553  / 
8825 

5720 
90/6 
23/3 
56/0 
8907 

579( 
909  / 
2390 
5690 
8990 

5862 
9(65 
2467 
5770 
9072 

5934 
9239 
2544 
5849 
9/54 

6005 
93/3 
262  / 
5929 
9237 

31 
32 
33 
34 
35 

28/6 
2262 
(707 
//53 
0599 

2786 
223  ( 
/676 
//20 
0565 

2757 
2200 
/644 
1088 
0532 

2727 
2/70 
1613 
1055 
0498 

2697 
2/39 
(58( 
/023 
0465 

2668 
2/08 
(549 
0990 
043  / 

2638 
2078 
(5/8 
0958 
0398 

2608 
2047 
(486 
0925 
0364 

2578 
20/6 
/454 
0892 
0330 

29-2548 
30-/9S6 
3I'I423 
32-0860 
33-0297 

(0-/778 
/  0'5062 
/  0-8345 
//•/628 
/C49(( 

/863. 
5/49 
8435 
(72/ 

5007 

(949 
5237 
8526 
/8/5 

5/03 

2034 
5325 
86/7 
(90S 
5/99 

2//9 
54/3 
8707 
200  / 
5296 

2204 
550/ 
8798 
2095 
5392 

2289 
5589 
8889 
2/88 

5488 

2374 
5677 
8979 
2282 

5584 

2459 
5765 
9070 
2375 

5680 

2545 
5852 
9/60 
2468 
5776 
9084 
2392 
5700 
9008 
23/6 

36 

37 
38 
39 
40 

0044 
9490 
8936 
838  / 
7827 

40(0 

9455 
8899 
8344 
7789 

9976 
94/9 
8863 
8307 
775  / 

994  ( 
9384 
8827 
8269 

77(2 

9907 
9348 
8790 
8232 
7674 

9872 
93/3 
8754 
8/95 
7636 

9838 
9277 
87/7 
8/57 

7597 

9803 

9242 
868( 
8120 
7559 

9768 
9206 
8644 
8082 
7520 

33-9734 
34'9/7/ 
35-8608 
36'8045 
37-7482 

(C8(94 

/2'/477 
/2'476/ 
(2-8044 
(3'(327 

8293 
/579 
4865 
8/5( 

(437 

8392 
1681 

4969 
8258 
/547 

849  / 
(782 
5074 
8365 
(657 

8590 
(884 
5/78 
8472 
(766 

8689 
/986 
5282 
8579 
(876 

8788 
2087 
5387 
8686 
(986 

8886 
2(89 
549  / 
8794 
2096 

8985 
2290 
5595 
890  / 
2206 

41 
42 
43 
44 
45 

7273 
67/8 
6/64 
56(0 
5055 

7234 
6678 
6(23 
5568 
50/2 

7/94 
6638 
6082 
5526 
4969 

7/55 
6598 
604/ 
5484 
4926 

7//6 
6558 
6000 
544  / 
4883 

7076 
65/7 
5958 
5399 
4840 

7037 
6477 
59/7 
5357 
4797 

6998 
6437 
5876 
53/5 
4754 

6958 
6396 
5834 
5272 
47/0 

38-69/9 
39  '6356 
40-5793 
41  '5230 
42-4667 

(3-46/0 
(37893 
(4'/(76 
(4'4460 
(47743 

4723 
8009 
(295 
4580 
7866 

4835 
8/24 
1413 
4701 
7990 

4948 
8239 
(53( 

4822 
8(/4 

506/ 
8355 
(649 
4943 
8237 

5/73 
8470 
/767 
5064 
836  / 

5286 
8585 
(885 
5/85 
8484 
/784 
5084 
8383 
/683 
4983 

5398 
870/ 
2003 
5306 
8608 

55// 
88/6 
2/2/ 

5426 
873  / 

5623 
893  / 
2239 
5547 
8855 
2/63 
547  / 
8779 
2087 
5394 

41 
42 
43 
44 
«5 
46 
47 
48 
49 
50 

46 
47 
48 
49 
50 

4501 
3947 
3392 
2838 
2284 

4457 
3902 
3347 
279  ( 
2236 

44(3 
3857 
330/ 
2744 
2/88 

4369 
38/2 
3255 
2598 
2/40 

4325 
3767 
3209 
265  / 
2092 

428  ( 
3722 
3/63 
2604 
2045 

4237 
3677 
3//7 
2557 
(997 

4/93 
3632 
3071 
25(0 

(949 

4/48 
3586 
3024 
2462 
/90/ 

43-4(04 

44  '354  / 
45-2978 
46-24/5 
47-/S52 

(5-/026 

/  5  '4309 
(5'7592 
/  6  -0875 
(6-4/59 

((52 

4438 
7724 
(0(0 
4296 

1279 
4567 
7856 
(145 

4433 

/405 
4696 
7988 
/279 
457  / 

(53/ 
4826 
8/20 
(4/4 
4708 

/658 
4955 
825  / 
(548 
4845 

/9/0 
52/3 
85/5 
/8/8 
5/20 

2037 
5342 
8647 
(952 
5257 

51 
52 
53 
54 
55 

(729 
((75 
062( 
0066 
95(2 

I68/ 
((25 
0570 
#0/5 
9460 

(632 
(076 
05/9 
9963 
9407 

/583 
/026 
0469 
99/2 
9354 

/534 
0976 
04/8 
9860 
9302 

(485 
0926 
0367 
9808 
9249 

(436 
0876 
03/6 
9756 
9(96 

/388 
0826 
0265 
9704 
9/43 

1339 
0777 
0215 
9653 
9090 

48-1289 
49-0726 
50-0/64 
50-9601 
5  /  '9038 

(6'7442 
(7-0725 
/  7  -4008 
/7729/ 
(8-0574 

7582 
0868 
4(54 
7440 
0726 

7722 
1011 

4299 
7588 
0877 

7862 
//53 
4445 
7736 
/028 

8002 
(296 
4590 
7885 
((79 

8/42 
(439 
4736 
8033 
/330 

8282 
/582 
4882 
8I8( 

(481 

8422 
/72S 
5027 
8329 
(632 

8562 
(867 
5/73 
8478 
(783 

8702 
20/0 
53/8 
8626 
(934 

51 
52 
it 

54 
55 

56 
57 
58 
59 

60 

8958 
8403 
7849 
7295 
674  ( 

8904 
8349 
7794 
7238 
6683 

885  / 
8295 
7738 
7/82 
6626 

8797 
8240 
7683 
7/26 
6568 

8744 
8185 
7627 
7069 
651  / 

8690 
8(31 
7572 
70/3 
6453 

8636 
8076 
75(6 
6956 
6396 

8582 
802/ 
7460 
6899 
6338 

8529 
7967 
7405 
6843 
628/ 

52-8475 
5379/2 
54-7349 
55-6786 
56-6223 

(8-3858 
1(7141 

/  9  '0424 
/9'3707 
(9-6990 

40(( 
7297 
0583 
3869 
7(55 

4/65 

7454 
0743 
4031 
7320 

43/9 
76// 
0902 
4/93 

7485 

4473 
7767 
1061 

4355 
7650 

4627 
7924 
/22/ 
45/7 
78/4 

478  ( 

8080 
/380 
4680 
7979 

4934 
8237 
/539 

484( 
8/44 

5088 
8393 
/698 
5003 
8309 

5242 

8550 
(858 
5/65 
8473 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

6(86 
5632 
5078 
4523 
3969 

6/28 
5573 
50/7 
4462 
3907 

6070 
55/3 
4957 
440  ( 
3845 

6011 
5454 
4897 
4340 
3782 

5953 
5395 
4836 
4278 
3720 

5894 
5335 
4776 
42/7 
3658 

5836 
5276 
47(6 
4/56 
3596 

5777 
52/6 
4655 
4094 
3533 

57/9 
5/57 
4595 
4033 
347  ( 

57-5660 
58-5097 
59-4534 
60-3971 
61-3408 

20-0273 
20-3557 
20-6840 
2CO(23 
2  /  '3406 

044  / 
3727 
70/3 
0299 
35S5 

0609 
3897 
7/86 
0475 
3763 

0776 
4068 
7359 
0650 
3942 

0944 
4238 
7532 
0826 
4/20 

//// 
4408 
7705 
/002 
4299 

/279 
4578 
7878 
((78 

4477 

(446 
4749 
805  / 
/353 
4656 

(6/4 
49/9 
8224 
(529 
4834 
8/40 
(445 
4750 
8055 
/360 

/78/ 
5089 
8397 
/705 
50/3 
832  ( 
(629 
4936 
8244 
/552 

61 

62 
63 
64 
65 

34/5 
2860 
2306 
(752 
//97 

3352 
2796 
224  / 
/686 
/(30 

3288 
2732 
2(76 
(620 
(063 

3225 
2668 
2111 
(554 
0996 

3/62 
2604 
2046 

1488 
0929 

3099 
2540 
(98( 
(42( 

0862 

3035 
2475 
(9/5 
(355 
0795 

2972 
24/( 
(850 
(289 
0728 

2909 
2347 
(785 
(223 

066) 

62-2845 

63  '2282 
64'(7/9 
65-1156 
66-0593 

2C6689 
2  /  '9973 
22-3256 
22-6539 
22-9822 

687( 
#/57 
3442 
6728 
#0/4 

7052 
034  / 
3629 
69/8 
0207 

7233 
0525 
38/6 
7/07 
0399 

74/5 
0709 
4003 
7297 
059  / 

7596 
0893 
4/90 
7487 
0783 

7777 
(077 
4376 
7676 
0976 

7958 
(26) 
4563 
7865 
((68 

'66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

0643 
0089 
9534 
8980 
8426 

0575 
#020 
9465 
8909 
8354 

0507 
9951 
9395 
8839 
8282 

0439 
9882 
9325 
8768 
8211 

037( 
98(3 
9255 
8697 
8(39 

0303 
9744 
9/85 
8626 
8067 

0235 
9675 
9//5 
8555 
7995 

0/67 
9606 
9045 
8484 
7923 

0099 
9537 
8975 
84/3 
7851 

67-0030 
67-9467 
68-8905 
69  '8342 
707779 

23-3/05 
23-6388 
23-9672 
24-2955 
24  '6238 

3300 
6586 
9872 
3/58 
6444 

3495 
6784 
#073 
336  / 
6650 

3690 
6982 
0273 
3565 
6856 

3885 
7/80 
0474 
3768 
7062 

4080 
7377 
0674 
397/ 
7268 

4275 
7575 
0875 
4/74 
7474 

4470 
7773 
(075 
4377 
7680 

4665 
7970 
(276 
458) 
7886 

4860 
8/68 
(476 
4784 
8092 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

7871 
73/7 
6763 
6208 
5654 

7799 
7243 
6688 
6/33 

5578 

7726 
7/70 
66/4 
6057 
550  / 

7653 
7096 
6539 
5982 
5425 

758  ( 
7022 

6464 
5906 
5348 

7508 
6949 
6389 
5830 
527  / 

7435 
6875 
63/5 
5755 
5/94 

7362 
680( 
6240 
5679 
5//8 

7289 
6727 
6(65 
5603 
504( 

7/72(6 
72-6653 
73-6090 
74  '5527 
75-4964 

24-9531 

25-2804 
25-6087 
25'937/ 
26-2654 

9730 
30/6 
6302 
9588 
2874 

9939 
3227 
65/6 
9805 
3093 

#/47 
3439 
6730 
#022 
33/3 

0356 
3650 

6944 
0239 
3533 

0565 
3862 
7/59 

0456 
3752 

0774 
4073 
7373 
0673 

3972 

0982 

4285 
7587 
0889 
4/92 

1191 

4496 
7801 
1106 

4412 

(400 
4707 
80/5 
(323 
463  / 

76 
77 
78 
79 
80 

•1 

82 
83 
84 
85 

5/00 
4545 
399  / 
3437 
2882 

5022 
4467 
39/2 
3356 
280( 

4945 
4389 
3832 
3276 
2720 

4867 
4310 
3753 
3/96 
2639 

4790 
4232 
3673 
3((5 
2557 

47/2 
4/53 
3594 
3035 
2476 

4634 
4074 
35/4 
2954 
2394 

4557 
3996 
3435 
2874 
23/3 

4479 
39/7 
3355 
2793 
223( 

76  -440  / 
77-3838 
78-3275 
79-27/2 
80-2(49 

26-5937 
26  "922  / 
27-2503 
27-5786 

27'9070 

6/59 
9445 
273  / 
60/7 
9303 

6382 
967/ 
2959 
6248 

9537 

6604 
9896 
3/87 

6479 
9770 

6827 
#(2/ 
34/5 
6709 

#004 

7049 
0346 
3643 
6940 
0237. 

7272 
0572 
387  / 
7/7/ 

047/ 

7494 
0797 
4099 
740  / 
0704 

77/7 
/022 
4327 
7632 
0937 

7939 
(247 
4555 
7863 
1171 

8( 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

2328 
(774 
(2(9 
0665 
01/1 

2246 
(69( 
((35 
0580 
#025 

2/64 
(607 

1051 
0495 
9939 

2081 

(524 
0967 
04(0 
9853 

(999 
(44( 
0883 
0325 
9766 

(9(7 
(357 
0798 
0239 

9680 

(834 
(274 
07(4 
0(54 
9594 

/752 
((90 
0629 

toes 

9507 

(669 
((07 
0545 
9983 
942  ( 

81-1586 
82-1023 
83-0460 
83-9897 
84-9334 

28-2353 
28-5636 
28-89/9 
29'2202 
29-5485 

2589 
5875 
9/6( 

2447 
5733 

2825 
6114 

9403 
2691 
5980 

3062 
6353 
9644 
2936 
6227 

3298 
6592 
9886 
3/80 
6474 

3534 
683  / 
#/28 
3425 
6722 

3770 
7070 
0369 
3669 
6969 

4006 
7309 
06// 
39/3 
72/6 

4242 
7548 
0853 
4/58 
7463 

4478 
7786 
(094 
4402 
77/0 

91 
92 
93 
94 
95 

9556 
9002 
8448 
7893 
7339 

9470 
89/4 
8359 
7804 
7248 

9383 
8826 
8270 
77(4 
7(58 

9295 
8738 

tin 

7624 
7067 

9208 
8650 
8092 
7534 
6976 

9(2) 
8562 
8003 
7444 
6885 

9034 
8474 
79/4 
7354 
6793 
6233 
5673 
5//3 
4553 
3993 

8946 
8385 
7824 
7263 

6702 

8859 
8297 
7735 
7(73 

6611 

85-8771 
86-8208 
87-7645 
887083 
89-6520 

29-8769 
30-2052 
30-5335 
30-86/8 
3/-/90/ 

90/9 
2305 
5590 
8876 
2/62 

9269 
2557 
5846 
9/35 
2423 

95/9 
28/0 
6/0/ 
9393 
2684 

9769 
3063 
6357 
965  / 
2945 

#0/8 
33/5 
66/2 
9909 
3206 

0260 
3568 
6868 
#/67 
3467 

05/8 
382  / 
7/23 
0425 
3728 

0768 
4073 
7378 
0684 
3989 

/0/8 
4326 
7634 
0942 

4249 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

96 
97 
98 
99 
100 

70 

6785 
6230 
5676 
5/22 

4568 

6693 
6138 
5583 
5027 
4472 

660  ( 
6045 
5489 
4933 
4376 

6509 
5952 
5395 
4838 
4281 

64(8 
5859 
530  / 
4743 
4/85 

6325 
5766 
5207 
4648 
4089 

6/4/ 
5580 
50/9 
4458 
3897 

6049 
5487 
4925 
4363 
380/ 

90-5957 
91  '5394 
92-4831 
93-4268 
943705 

3C5(85 

3C8468 
32'/75/ 
32  '5034 
32-83/7 

5448 
8734 
2020 
5306 
8592 

57(2 
900  / 
2289 
5578 
8867 

5976 
9267 
2558 
5850 
9/4/ 

6239 
9534 
2828 
6/22 

94/6 

6503 
9800 
3097 
6394 
969  / 

6767 
#066 
3366 
6666 
9965 

7030 
0333 
3635 
6937 

#240 

7294 
0599 
3904 
7209 
05/4 

7557 
0865 
6173 
7481 
0789 

50' 

41)' 

48' 

47'   40'   45' 

44' 

35" 

4-2'  \   41' 

50' 

49' 

48' 

47' 

40'  |  45' 

44' 

43' 

42' 

41' 

SlXE. 

COSINE.           70" 

TRAVERSE  TABLES. 


19°           COSINE. 

SINE.             19° 

i 

2 
3 

4 
5 
6 

7 

a 

9 
10 

it 

12 
13 
14 

IS 

20' 

21' 

n 

23'  |  24' 

2,V  |  26'  |  27'   28' 

29' 

20'   1  21'   22'   23'   24'   25'   26'  |  27'   28'   2')' 

/ 
2 
3 
4 

5 
6 
7 
8 
9 
10 

9436 
8872 
8308 
7744 
7/80 

9435 
8870 
8305 
7740 
7/76 

9434 
8868 
8302 
7737 
7171 

9433 
8866 
8300 
7733 
7/66 

9432 
8864 
8297 
7729 
7/6) 

943  / 
8863 
8294 
7725 
7/56 

9430 
S86/ 
829  / 
772  / 
7/5/ 
6582 
60/2 
5442 
4873 
4303 

9429 
8859 
8288 
77/7 

7/47 

9428 
8857 
8285 
77/3 
7/42 

'9427 
/  '8855 
2  '8282 
377/0 
47/37 

•33  // 
•662  / 
'9932 
/  '3243 
/  '6553 

33(3 
6627 
9940 
3254 
6567 

33/6 
6632 
9948 
3264 
658  / 

33/9 
6638 
9957 
3275 
6594 

3322 
6643 
9965 
3286 
6608 

3324 
6649 
9973 
3297 
6622 

3327 
6654 
998  ( 
3308 
6635 

3330 
6660 
9990 
33(9 
6649 

3333 
6665 
9998 
3330 
6663 

3335 
667/ 
#006 
334  / 
6677 

66/7 
6053 
5489 
4925 
436  / 

66// 

6046 
548/ 
49/6 
4351 

6605 
6039 
5473 
4907 
4342 

6599 
6032 
5466 
4899 
4332 

6593 

6026 
5458 
4890 
4322 

6588 

60/9 
5450 
4881 
43/3 

6576 
6005 
5435 
4864 
4293 

6570 

5998 
5427 
4855 
4284 

5  '6564 
6'5992 
7-54/9 
8-4846 
9-4274 

(  '9864 
2'3/74 
2  '6485 
2-9796 
3'3/06 

9880 
3/94 
6507 
9820 
3/34 

9897 
32/3 
6529 
9845 
3/6/ 

99/3 
3232 
655  / 
9870 
3/89 

9930 
3251 
6573 
9894 
32(6 

9946 
3270 
6595 
99/9 
3244 

9963 
3290 
66(7 
9944 
327) 

9979 
3309 
6639 
9969 

3298 

9996 
3328 
666  / 
9993 

3326 

#0/2 

3347 
6683 
#0/8 
3353 

3797 
3233 
2669 
2/05 
/54/ 

3786 
322  / 
2657 
2092 
/527 

3776 
32/0 
2644 
2078 
1512 

3765 
3/98 
263  / 
2065 
1498 

3754 
3/87 
26/9 
205  / 
/483 

3744 
3/75 
2606 
2038 
/469 

3733 
3/64 
2594 
2024 

(454 
0885 
03/5 
9745 
9/76 
8606 

3723 
3/52 
258  / 
20// 
/440 

37/2 
3/40 
2569 
(997 
/425 

IO'370I 
H'3129 
12-2556 
13-1983 
14-1411 

3'64/7 
3-9728 
4-3038 
4  '6349 
4  '9660 

6447 
976( 
3074 
6387 
970/ 

6477 
9793 
3//0 
6426 
9742 

6508 
9826 
3(45 
6464 
9783 

6538 
9859 
3(8( 
6503 
9824 

6568 
9892 
32/7 
654  / 
9865 
3/90 
65/4 
9838 
3/63 
6487 

6598 
9925 
3252 
6579 
9906 

6628 
9958 
3288 
66(8 
9948 

6658 
999  / 
3324 
6656 
9989 

6689 
#024 
3359 
6695 
#030 

// 
12 
13 
14 
15 
16 
17 
18 
19 
20 

16 
17 
18 
19 
20 

0977 
04/3 
9850 
9286 
8722 

0962 
0397 
9832 
9267 
8702 

0947 
038  / 
98/5 
9249 
8683 

0931 
0364 
9797 
923  / 
8664 

09/6 
0348 
9780 
92/2 

8645 

0900 
033  / 
9763 
9/94 
8625 

0869 
0299 
9728 
9/57 
8586 

0854 
0282 
97  '  0 
9/39 
8567 

(5-0838 
(6-0266 
16-9693 
I7'9I20 
(8-8548 

5'2970 
5'628/ 
5'959/ 
6-2902 
6'62/3 

30/4 
6327 
964/ 
2954 
6268 

3058 
6374 
9690 
3006 
6322 

3/02 

6421 
9740 
3058 
6377 

3)46 
6467 
9789 
3111 
6432 

3234 
656  ( 
9888 
3215 
6542 

3277 
6607 
9937 
3267 
6597 

332  / 
6654 
9987 
33/9 
6652 

3365 
670/ 
#036 
337/ 
6707 

21 
22 
23 
24 
25 

8/58 
7594 
7030 
6466 
5902 

8/38 
7573 
7008 
6443 
5878 

S//7 
755  / 
6986 
6420 
5854 

8097 
7530 
6963 
6397 
5830 

8077 
7509 
694) 
6373 
5806 

8056 
7488 
69/9 
6350 
5782 

8036 
7466 
6897 
6327 
5757 

80/6 
7445 
6874 
6304 
5733 

7995 
7424 
6852 
628  / 
5709 

/  9  '7975 
20-7402 
2/-6830 
22-6257 
23-5685 

6-9523 
7-2834 
7-6/45 
7  '9455 
8  '2766 

958  / 
2894 
6208 
952) 
2834 

9639 
2955 
627  / 
9587 
2903 

9696 
30/5 
6334 
9653 
2972 

9754 
3075 
6397 
97/9 
3040 

981  ( 
3(36 
6460 
9785 
3/09 

9869 
3(96 
6523 
9850 
3(77 

9927 
3257 
6586 
99(6 
3246 

9984 
33/7 
6649 
9982 
33/5 

#042 
3377 
67/2 
#048 
3383 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

5338 
4774 
42/0 
3646 
3083 

53/3 

4748 
4/83 
36/9 
3054 

5288 
4722 
4/56 
359  / 
3025 

5263 
4696 
4/29 
3563 
2996 

5238 
4670 
4/02 
3535 
2967 

52/3 
4644 
4075 
3507 
2938 

5/88 
46/8 
4048 
3478 
2909 

5/62 
4592 
402  / 
3450 
2880 

5/37 
4566 
3994 
3422 
285  / 

24-5112 
25-4539 
26-3967 
27-3394 
28-2822 

8-6076 
S'9387 
9'2698 
9'6008 
9-93/9 

6(48 
946( 
2775 
6088 
940  / 

62/9 
9535 
285  / 
6)68 
9484 

629  / 
9609 
2928 
6247 
9565 

6362 
9683 
3005 
6327 

9648 

6433 

9758 
3082 
6406 
973  / 

6505 
9832 
3(59 
6486 
98(3 

6576 
9906 
3236 
6565 
9895 

6647 
9980 
33/2 
6645 
9978 

67/8 
#054 
3389 
6724 

#060 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

25/9 
(955 
/39/ 
0827 
0263 

2489 
/924 
/359 
0794 
0229 

2459 
(893 
(327 
076  / 
0/95 

2429 
/S62 
/295 
0729 
0/62 

2399 
/83/ 
/263 
0696 
0/28 

2369 
(800 
(232 
0663 
0094 

2339 
(769 

(200 
0630 
0060 

2309 
(738 
//6S 
0597 
#026 

2279 
/707 
//36 
0564 
9992 

29-2249 
30-/676 
3C//04 
32  "053  / 
32-9959 

(0-2630 
/  0-5940 
(0'925J 
/  /  '2562 
(  1  '5872 

27/5 
6028 
9342 
2655 
5968 

2800 
61(6 
9432 
2748 
6064 

2885 
6204 
9523 
2841 
6/60 

2970 
6292 
96/3 
2935 
6256 

3055 
6379 
9704 
3028 
6352 

3/40 
6467 
9794 
3/21 
6448 

3225 
6555 
9885 
32(5 
6544 

33/0 
6643 
9975 
3308 
6640 

3395 
6730 
#066 
340  / 
6736 

31 
32 
33 
34 
35 

36 
37 
3S 
39 
40 

9699 
9/35 
8571 
8007 
7443 

9664 
9/00 
8535 

7970 
7405 

9630 
9064 
8498 
7932 
7366 

9595 
9028 
846  / 
7894 
7328 

9560 
8992 
8425 
7857 
7289 

9525 
8957 
8388 
78/9 

7250 

949  / 
8921 
835  / 
778  / 
72/2 

9456 
8885 
83/4 

7744 
7/73 

942  / 
8849 
8277 
7706 
7/34 

33-9386 
34-88(3 
35  '824  / 
367668 
37-7095 

/C9/83 
12  '2493 
/2'5804 
(2'9//5 
13-2425 

9282 
2595 
5908 
9222 

2535 

9380 
2697 
60/3 
9329 

2645 

9479 
2798 
6//7 

9436 
2755 

9578 
2900 
622  / 
9543 

2864 

9677 
300  / 
6325 
9650 
2974 

9776 
3103 
6430 
9757 
3084 

9874 
3204 
6534 
9864 
3(94 

9973 
3306 
6638 
997) 
3303 

#072 

3407 
6742 
#078 
34/3 

36 

37 
38 
39 

40 

4/ 
42 
43 
44 
45 

6879 
63/6 
5752 
5/88 
4624 

6840 
6275 
57/0 
5/45 
4580 

6800 
6235 
5669 
5/03 
4537 

676  / 
6/94 
5627 
5060 
4494 

672/ 
6/54 
5586 
50/8 
4450 

6682 
6//3 
5544 
4975 
4407 

6642 
6072 
5503 
4933 
4363 

6602 
6032 
546  / 
4890 
4320 

6563 
599  / 
54/9 
4848 
4276 

38  '6523 
39  '5950 
40-5378 
4  /  '4805 
42-4232 

I3'5736 
13-9047 
14-2357 
14-5668 
14-8979 

5849 
9/62 
2475 
5789 
9/02 

596( 
9277 
2593 
5909 
9226 

6074 
9392 
27/( 
6030 
9349 

6/86 
9508 
2829 
6/5/ 
9472 

6299 
9623 
2947 
6272 
9596 

64(1 
9738 
3065 
6392 
97./9 

6523 
9853 
3(83 
65/3 
9843 

6636 
9969 
3301 
6634 
9966 

6748 
#084 
34)9 
6754 
#090 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

4060 
3496 
2932 
2368 
/804 

40/6 
3451 
2886 
232  / 
1756 

397/ 

3405 
2840 
2274 
(70S 

3927 
3360 
2793 
2226 
(660 

3882 
33/5 
2747 
2/79 
1611 

3838 
3269 
2700 
2/32 
(563 

3793 
3224 
2654 
2084 
/5/5 

3749 
3/78 
2608 
2037 
/466 

3704 
3/33 
256  / 
(989 
/4/8 

43-3660 

44-3087 
45-25/5 
46'/942 
47'/369 

IS  '2289 
15-5600 
15-8910 
16-2221 
16-5532 

24/5 
5729 
9042 
2356 
5669 

2542 
5858 
9/74 
2490 
5806 

2668 
5987 
9306 
2624 
5943 

2794 
6//6 
9437 
2759 
608/ 

2920 
6245 
9569 
2893 
62/8 

3047 
6374 
970/ 
3028 
6355 

3/73 
6503 
9832 
3/62 
6492 

3299 
663  / 
9964 
3297 
6629 

3425 
6760 
#096 
3431 
6766 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

/240 
0676 
0//3 
9549 
8985 

1191 
0626 
006/ 
9497 
8932 

//42 
0576 
#0/0 
9444 
8879 

/093 
0526 
9959 
9392 
8826 

1044 
0476 
9908 
9340 
8772 

0994 
0426 
9857 
9288 
87/9 

0945 
0375 
9806 
9236 
8666 

0896 
0325 
9754 
9)83 
86/3 

0846 
0274 
9703 
9/3/ 
8560 

48-0797 
49-0224 
49-9651 
50-9079 
51-8506 

16-8842 
17-2153 
17-5464 
17-8774 
18-2085 

8982 
2296 
5609 
8922 
2236 

9(22 
2438 
5755 
907( 
2387 

9262 
2581 
5900 
92/9 
2538 

9402 
2724 
6045 
9367 
2689 

9542 
2866 
6/9/ 
95/5 
2840 

9682 
3009 
6336 
9663 

2990 

9822 
3/52 
6482 
98/1 
3/4/ 

9962 
3294 
6627 
9960 
3292 

#(02 
3437 

6772 
#108 
3443 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

842  / 
7857 
7293 
6729 
6/65 

8367 
7802 
7237 
6672 
6/07 

83/3 
7747 
7/8/ 
66/5 
6049 

8259 
7692 
7/25 
6558 
5992 

8205 
7637 
7069 
650/ 
5934 

S/5/ 
7582 
70/3 
6444 
5876 

8096 
7527 
6957 
6387 
58/8 

8042 
747  / 
690  / 
6330 
5759 

7988 
74/6 
6845 
6273 
570  / 

52-7934 
53  736  ( 
54-6788 
55-62(6 
56-5643 

IS'5396 
18-8706 
19-2017 
19-5327 
19-8638 

5549 
8863 
2/76 
5489 
8803 

5703 
90(9 
2335 
565) 
8967 

5857 
9/75 
2494 
58/3 
9/32 

60/0 
9332 
2653 
5975 
9297 

6/64 
9488 
28/3 
6;37 
946  / 

63/7 
9645 
2972 
6299 
9626 

647; 

980  / 
3/3) 
646; 
9790 

6625 
9957 
3290 
6622 
9955 

6778 

#;;4 

3449 
6784 
#(20 

56 

57 
58 
59 

60 

61 
62 
63 

64 
63 

560/ 
5037 
4473 
3909 
3346 

5542 
4978 
44/3 
3848 
3283 

5484 
49/8 
4352 
3786 
3220 

5425 
4858 
429  / 
3724 
3/57 

5366 
4798 
4230 
3663 
3095 

5307 
4738 
4  '69 
360  / 
3032 

5248 
4678 
4/08 
3539 
2969 

5/89 
46/8 
4047 
3477 
2906 

5/30 
4558 
3986 
34/5 
2843 

57-5071 
58  '4498 
59-3925 
60-3353 
6  (  '2780 

20-1949 
20-5259 
20-8570 
2C/88/ 
2C5/9J 

21(6 
5429 
8743 
2056 
5370 

2284 
5600 
89/6 
2232 
5548 

245  / 
5770 
9089 
2407 
5726 

26/8 
5940 
926/ 
2583 
5905 

2786 
6//0 
9434 
2759 
6083 

2953 
6280 
9607 
2934 
626  / 

3/20 
6450 
9780 
3//0 
6440 

3288 
6620 
9953 
3285 
66/8 

3455 
6790 
#(26 
346  ( 
6796 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

2782 
22/8 
1654 
(090 
0526 

27/8 
2/53 
/588 
/023 
0459 

2654 
2089 
(523 
0957 
039  / 

259  / 

2024 
(457 
0890 
0323 

2527 
/959 
/39I 
0824 
0256 

2463 
/894 
/326 
0757 
0/88 

2399 
/830 
/260 
0690 
0/2/ 

2335 
/765 
//94 
0623 
#053 

227  / 

/700 
//28 
0556 
9985 

62-2207 
63')635 
64  '(062 
65-0490 
65  '99  (  7 

2  /  "8502 
22-/S/2 

22-5/23 
22-8434 
23"/744 

8683 
/996 
53/0 
8623 
(937 

8864 
2/80 
5496 
88/2 
2/29 

9045 
2364 
5683 
9002 
232  ( 

9226 
2548 
5870 
9/9/ 
25/3 

9407 
2732 
6056 
9380 
2705 

9588 
29/6 
6243 
9570 
2897 

9770 
3099 
6429 
9759 
3089 

995  ( 
3283 
66/6 
9948 
328  / 

#(32 

3467 
6802 
#;37 
3473 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

9962 
9398 
8834 
8270 
7706 

9894 
9329 
8764 
8/99 
7634 

9825 
9259 
8693 
8/28 
7562 

9757 
9/90 
8623 
8056 
7489 

9688 
9/20 
8553 
7985 
74/7 

96/9 
905  / 
8482 
79/3 
7345 

955  / 
898  / 
84// 
7842 
7272 

9482 
89// 
8341 
7770 
7/99 

94/3 
8842 
8270 
7698 
7/27 

66-9344 
67-8772 
68-8/99 
697627 
707054 

23  5055 
23-8366 
24'/676 
24-4987 
24-8298 

5250 
8563 
/877 
5/90 
8503 

5445 
876  / 
2077 
5393 
8709 

5640 
8958 
2277 
5596 
89/5 

5834 
9/56 
2478 
5799 
9/2; 

6029 
9354 
2678 
6002 
9327 

6224 
955  / 
2878 
6205 
9532 

64/9 
9749 
3078 
6408 
9738 

66/3 
9946 
3279 
661  ; 
9944 

6808 
#/43 
3479 
68/4 
#(49 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

7/42 
6579 
60/5 
545  / 
4887 

7069 
6504 
5940 
5375 
48/0 

6996 
6430 
5864 
5298 
4733 

6923 
6356 
5789 
5222 
4655 

6849 
628  / 
57/4 
5/46 
4578 

6776 
6207 
5638 
5070 
450  / 

6702 
6/33 
5563 
4993 
4423 

6629 
6058 
5487 
49/7 
4346 

6555 

5983 
54/2 
4840 

4268 

7I'648I 
72-5909 
73-5336 

74-4763 
75'4/9/ 

25-/608 
25-49/9 
25-8229 
26-/540 
26  -485  / 

/8/7 
5/30 
8444 
(757 
5070 

2025 
534; 
8658 
(974 
5290 

2234 
5553 
8872 
2/90 
5509 

2442 

5764 
9086 
2407 
5729 

265  / 
5975 
9300 
2624 
594S 

2859 

6/87 
95/4 
2S4/ 
6/68 

3068 
6398 
9728 
3057 
6387 

3276 
6609 
9942 
3274 
6607 

3485 
6820 
#(55 
349/ 
6826 

76 
77  i 
78 
79 
80 

81 

82 
83 
84 
85 

4323 
3759 
3/95 
2631 

2067 

4245 
3680 
3//5 
2550 
(985 

4/67 
360  / 
3035 
2469 
/903 

4089 
3522 
2955 
2388 
(821 

40/0 
3443 
2875 
2307 
(739 

3932 
3363 
2795 
2226 
(657 

3854 
3284 
27/4 
2/45 
/575 

3775 
3205 
2634 
2063 
(493 

3697 
3/25 
2553 
/9S2 
/4/0 

76'36/S 
77'3046 
78-2473 
79-/900 
80-/32S 

26'8/6/ 
27"/472 
27-4783 
27-8093 
28-/404 

8384 
(697 
50/0 
8324 
(637 

8606 
/922 
5238 
8554 
(870 

8828 
2/47 
5466 
8785 
2/04 

9050 
2372 
5694 
9015 
2337 

9273 
2597 
592) 
9246 
2570 

9495 
2822 
6(49 
9476 
2803 

97/7 
3047 
6377 
9707 
3036 

9939 
3272 
6604 
9937 
3270 

#/6( 
3497 
6832 
#167 
3503 

8/ 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

(503 
0939 
0375 
98/2 
9248 

/420 
0856 
029  / 
9726 
9/6/ 

(338 
0772 
0206 
9640 

9074 

/255 
0688 
0/2/ 
9554 
8987 

;/72 

0604 
#036 
9468 
8900 

1088 
0520 
995  / 
9382 
88/3 

/005 
0435 
9866 
9296 
8726 

0922 
035  / 
97S/ 
92/0 
S639 

0839 
0267 
9695 
9/24 
8552 

8  /  '0755 
82-0/83 
82'96/fl 
83-9037 
84-8465 

28'47/S 
28-8025 
29'  (336 
29  '4646 
29-7957 

495  / 
8264 
(577 
4897 
8204 

5;87 
8503 
18/9 
5/35 
845  / 

5423 
874; 
2060 
5379 
8698 

5659 
8980 
2302 
5623 

8945 

5895 
92(9 
2543 
5868 
9)92 

6/30 
9458 
2785 
6//2 
9439 

6366 
9696 
3026 
6356 

9686 

6602 
9935 
3267 
6600 
9933 

6838 
#/73 
3509 
6844 
#/79 

91 
92 
93 
94 
95 

8684 
8/20 
7556 
6992 
6428 

8596 
803  / 
7466 
690/ 
6337 

8508 
7942 
7377 
68// 
6245 

8420 
7854 
7287 
6720 
6/53 

8333 
7765 
7/97 
6629 
6062 

8245 
7676 
7/07 
6538 
5970 

8/57 
7587 
70/7 
6448 
5878 

8068 
7498 
6927 
6356 
5786 

7980 
7409 
6837 
6265 
5694 

85-7892 
86  7320 
87'6747 
88-6/74 
89'5602 

30-/268 
30-4578 
30-7889 
3C/200 
3C45/0 

(5/7 
483/ 
8(44 
M58 
477; 

/767 
5083 
8399 
/7I6 
5032 

20/7 
5336 
8655 
(973 
5292 

2267 
5588 
89/0 
223( 

5553 

25(6 
584( 
9;65 
2489 
58/4 

2766 
6093 
9420 
2747 

6074 

3016 
6345 
9675 
3005 
6335 

3265 
6598 
9930 
3263 
6595 

35/5 
6850 
#/85 
352  / 
6856 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

70 

5864 
5300 
4736 
4/72 
3609 

5772 
5207 
4642 
4077 
35/2 

5679 
5//3 
4547 
3982 
34/6 

5586 
5020 
4453 
3886 
33/9 

5494 
4926 
4358 
3790 
3223 

540  / 
4832 
4263 
3695 
3/26 

5308 
4738 
4/69 
3599 
3029 

52/5 
4644 
4074 
3503 
2932 

5/22 
4550 
3979 
3407 
2836 

90-5029 
9T44S6 
92-3884 
93-3311 
94-2739 

3C782/ 
32'//3( 
32  '4442 
32-7753 
33-/063 

8084 
(398 
47/( 
8025 
/338 

8348 
/664 
4980 
8296 
(6)2 

86;  1 

;930 
5249 
8568 
(887 

8875 
2;96 
55;8 
8839 
2/6/ 

9138 
2462 
5787 
9111 
2436 

940  / 

2729 
6056 
9383 
27/0 

9665 
2995 
6324 
9654 
2984 

9928 
326  / 
6593 
9926 

3258 

#/9/ 
3527 
6862 
#/97 
3533 

96 
97 
98 
99 
100 

40' 

39' 

38'   37' 

36' 

35'  |  34' 

33' 

32' 

31' 

40' 

39' 

38' 

37' 

36' 

35'  |  34' 

33' 

32' 

31' 

SINE. 

COSINE.           70° 
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TRAVERSE  TABLES. 


19 
/ 

2 
3 
4 
5 

COSINE. 

SINE.            19° 

30' 

31' 

32' 

33' 

34'   35' 

3<>' 

37' 

38'    39' 

30'  |  31'   32'   33' 

34'  !  35'  |  3l>' 

37'  |  38' 

3!)' 

1 
2 
3 
4 
5 

9426 
8853 
8279 
7706 
7/32 

9425 
885  / 
8276 
7702 
7/27 

9424 
8849 
8273 
7698 
7/22 

9423 
8847 
8270 
7694 
7//7 

9423 
8845 
8268 
7690 
7113 

9422 
8843 
8265 
7686 
7/08 

942( 
884  f 
8262 
7682 
7(03 

9420 
8839 
8259 
7678 
7098 

94/9 
8837 
8256 
7674 
7093 

•94/8 

/  '8835 
2'8253 
37671 
47088 

3338 
•6676 
COO/4 
/  '3352 
/  '6690 

334  / 
6682 
0022 
3363 
6704 

3344 
6687 
003  / 
3374 
67/8 

3346 
6693 
0039 
3385 
6731 

3349 
6698 
0047 
3396 
6745 

3352 
6704 
0055 
3407 
6759 

3355 
6709 
0064 
34(8 
6773 

3357 
67/5 
0072 
3429 
6786 

3360 
6720 
0080 
3440 
6800 

3363 
6725 
0088 
345  ( 
68/4 

6 

7 
8 
9 
10 

6558 
5985 
54(( 
4838 
4264 

6553 
5978 
5404 
4829 
4254 

6547 
597/ 
5396 
4820 

4245 

654  / 
5964 
5388 

481  / 
4235 

6535 
5958 
5380 
4803 
4225 

6529 
595  ( 
5372 
4794 
42/6 

6523 

5944 
5365 
4785 

4206 

65(8 
5937 
5357 
4776 

4/96 

65(2 
5930 
5349 
4768 
4(86 

5-6506 
6-5924 
7'534( 
S'4759 
9-4/76 

2-0028 
2-3366 

2'6705 
3-0043 
3'338/ 

0045 
3386 
6726 
0067 
3408 

0061 

3405 
6748 
0092 
3436 

0078 

3424 
6770 
0//7 
3463 

0094 
3443 
6792 
0141 
3490 

0111 
3462 
6814 
0/66 
3518 

0/27 
3482 
6836 
0(91 
3545 

0/44 
350  ( 
6858 
02(5 
3573 

0/60 
3520 
6880 
0240 
3600 

0(76 
3539 
6902 
0265 
3627 

6 

7 
8 
9 
(0 

II 
12 
13 
14 
IS 

3691 
3(/7 
2543 
/970 
/396 

3680 
3/05 
253  / 
(956 
1382 

3669 
3094 
25/8 
/943 
(367 

3658 
3082 
2505 
(929 
(352 

3648 
3070 
2493 
(9/5 
(338 

3637 
3059 
2480 
/902 
(323 

3626 
3047 
2467 
(888 
(309 

36/6 
3035 
2455 
(874 
(294 

3605 
3023 
2442 
(86/ 
/279 

IQ'3594 
H'3012 
12-2429 
13-1847 
14-1265 

3-67/9 
4'0057 
4-3395 
4-6733 
5'007( 

6749 
0090 
3431 
677) 

0//2 

6779 
0/23 
3466 
68/0 
0/53 

6809 
0/56 
3502 
6848 
0194 

6839 
0/88 
3537 
6886 
0236 

6870 
0221 
3573 
6925 
0277 

6900 
0254 
3609 
6963 
03(8 

6930 
0287 
3644 
7002 

0359 

6960 
0320 
3680 
7040 
0400 

6990 
0353 
37(6 
7078 

044  / 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

0823 
0249 
9675 
9/02 
8528 

0807 
0233 
9658 
9083 
8509 

0792 
02/6 
9640 
9065 
8489 

0776 
0(99 
9623 
9046 
8470 

0760 
0/83 
9605 
9028 
845  ( 

0745 
0/66 
9588 

9009 
8431 

0729 
0/50 
9570 
899  ( 
84(2 

07)4 
0/33 
9553 
8972 
8392 

0698 
0//7 
9535 
8954 
8372 

15-0682 
16'OIOO 
16-9518 
17-8935 
(8-8353 

5'3409 
5-6747 
6'0085 
6-3423 
6'676( 

3453 

6794 
0/35 

3475 
68/6 

3497 
6840 
0/84 
3527 
687( 

354/ 
6887 
0233 
3580 
6926 

3585 
6934 
0283 
3632 
698  / 

3628 
6980 
0332 
3684 
7036 

3672 
7027 
038  ( 
3736 
7090 

37/6 
7073 
043  ( 
3788 
7/45 

3760 
7/20 
0480 
3840 
7200 

3804 
7(66 
0529 
3892 
7255 

16 

17 
18 
19 

20 

21 
22 
23 
24 
25 

7955 
738  / 
6808 
6234 
5660 

7934 
7360 
6785 
62// 
5636 

79/4 
7338 
6763 
6/87 
56/2 

7893 
73(7 
6740 
6(64 

5587 

7873 
7296 
67(8 
6141 
5563 

7853 
7274 
6696 
6//7 
5539 

7832 
7253 
6673 
6094 
55(4 

78/2 
723  / 
665  / 
6070 
5490 

7791 
72/0 
6628 
6047 
5466 

197771 
207188 
21  '6606 
22-6023 
23  '544  / 

7'0099 
7-3438 
7  '6776 
8'0//4 
8-3452 

0/57 
3498 
6839 
0/79 
3520 

02/5 
3558 
6902 
0245 
3589 

0272 
36/8 
6965 
031) 
3657 

0330 
3679 
7028 
0377 
3726 

0387 
3739 
709) 
0443 
3794 

0445 
3799 
7(54 
0508 
3863 

0502 
3860 
72/7 
0574 
393  / 

0560 
3920 
7280 
0640 

4000 

06/7 
3980 
7343 
0706 
4068 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

5087 
45/3 
3940 
3366 
2792 

5062 
4487 
39/2 
3338 
2763 

5036 
446  / 
3885 
33/0 
2734 

50(/ 

4434 
3858 
328  ( 
2705 

4986 
4408 
383  / 
3253 
2676 

4960 
4382 
3803 
3225 
2647 

4935 

4356 
3776 
3(97 
26/7 

49/0 
4329 
3749 
3/68 

2588 

4884 
4303 
372  / 
3/40 
2559 

24-4859 
25-4276 
26-3694 
a7-3l  12 
2842529 

S'6790 
9'0/28 
9-3466 
9-6804 
(0-0/42 

686/ 
0202 
3543 
6883 
0224 

6932 
0276 
36/9 
6963 
0307 

7004 
0350 
3696 
7042 
0389 

7075 

0424 
3773 
7/22 
047  / 

r/46 

0498 
3850 
720) 
0553 

72/7 
0572 
3926 
7281 
0635 

7289 
0646 
4003 
7360 
07/8 

7360 
0720 
4080 
7440 
0800 

743  / 
0794 
4/57 
75(9 
0882 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

22/9 
/645 
/072 
0498 
9925 

2/89 
(6/4 
(040 
0465 
989  / 

2/59 
(583 
/008 
0432 
9856 

2/28 
(552 
0975 
0399 
9822 

2098 
1521 
0943 
0366 
9788 

2068 
/490 
09/( 
0333 
9754 

2038 
(458 
0879 
0300 
9720 

2008 
(427 
0847 
0266 
9686 

/977 
/396 
08/4 
0233 

9652 

29-1947 
30-1365 
3I-Q782 
32-0200 
32-9618 

(0-3480 
(0-68/8 
(/'0/56 
/  /  '3494 
/  /  '6832 

3565 
6906 
0247 
3588 
6928 

3650 
6994 
0337 
368/ 

7024 

3735 
708) 
0428 
3774 
7120 

3820 
7/69 
05/8 
3867 
72/6 

3905 
7257 
0609 
3960 
73(2 

3990 
7345 
0699 
4054 

7408 

4075 
7432 
0789 
4(47 

7504 

4/60 
7520 
0880 
4240 

7600 

4245 
7608 
0970 
4333 
7696 

31 
32 

33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 

40 

935  ( 
8777 
8204 
7630 
7057 

93/6 

874  / 
8/67 
7592 
70/8 

928  / 
8705 
8/30 
7554 
6979 

9246 
8669 
8093 
75/6 

6940 

92/( 
8633 
8056 
7478 
690  / 

9(76 
8597 

sore 

7440 
6862 

9(4( 
8561 
7982 
7402 
6823 

9(06 
8525 

7945 
7364 
6784 

9070 
8489 
7908 
7326 
6745 

33-9035 

34  '8453 
357870 
367288 
37-6706 

(2-0/70 
(2'3509 
(2-6847 
(3-0(85 
(3-3523 

0269 
36/0 
695  / 
0292 
3632 

0368 
37// 
7055 
0399 
3742 

0467 
38)3 
7159 
0505 
3852 

0565 
39)4 
7263 
06)2 
396  / 

0664 
40)6 
7367 
07)9 
407/ 

0763 
407 
7472 
0826 

4/S/ 

086  / 
42(8 
7576 
0933 
4290 

0960 
4320 
7680 
(040 
4400 

(058 
442  / 
7784 
M47 
4509 

41 
42 
43 
44 
45 

6483 
5909 
5336 
4762 
4/89 

6443 
5869 
5294 
4720 
4/45 

6403 
5828 
5252 
4677 
4(0( 
3526 
2950 
2375 
/799 
(224 

6363 
5787 
52/0 
4634 
4057 

6324 
5746 
5/69 
459  / 
40/4 

6284 
5705 
5(27 
4548 
3970 

6244 
5664 
5085 
4505 
3926 

6204 
5623 
5043 
4462 
3882 

6/63 
5582 
500/ 
44/9 
3838 

38  '6  123 
39-5541 
40  -4959 
41  '4376 
42-3794 

(3'686/ 
/4'0/99 
(4-3537 
(4-6875 
(5-02(3 

6973 
03/4 
3655 
6996 
0336 

7086 
0429 
3773 
7//6 
0460 

7)98 
0544 
389J 
7237 
0583 

73/0 
0659 
4008 
7357 
0707 

7423 
0775 
4/26 
7478 
0830 

7535 
0890 
4244 
7599 
0953 

7647 
(005 
4362 
77(9 
1077 

7760 
((20 
4480 
7840 
(200 

7872 
(235 
4598 
7960 
(323 

41 
42 
43 

44 
45 

46 
47 
48 
49 
50 

36/5 
3042 
2468 
1894 
(32/ 

3570 
2996 
242  / 
/S47 
(272 

348  / 
2904 
2328 
/75/ 
//75 

3436 

2859 
228  / 
/704 
1126 

339  / 

28/3 
2234 
(656 
(078 

3346 
2767 
2/88 
(608 
(029 

3302 
272  ( 
2/4/ 
(560 
0980 

3257 
2675 
2094 
(5/2 
093  / 

43-3212 
44-2629 
45'2047 
46.1465 
47-0882 

(  5'355( 
(5-6889 
/  6  '0227 
/  6  '3565 
(6-6903 

3677 
70/8 
0359 
3700 
7041 

3803 
7)47 
0490 
3834 
7/78 

3929 
7276 
0622 
3968 
7315 

4056 
7405 
0754 
4/03 
7452 

4/82 
7533 
0885 
4237 
7589 

4308 
7662 
(0(7 
437  ( 
7726 

4434 
7791 
1148 
4506 
7863 

4560 
7920 
(280 
4640 
8000 

4686 
8049 
1411 
4774 
8137 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

0747 
0/74 
9600 
9026 

8453 

0698 
0/23 
9549 
8974 
8399 

0648 
0072 
9497 
8921 
8346 

0598 
#022 
9445 
8869 
8292 

0549 
997( 
9394 
8816 
8239 

0499 
992  / 
9342 
8764 
8(85 

0449 
9870 
9290 
87(( 
8/32 

0399 
98/9 
9239 
8658 
8078 

0350 
9768 
9/87 
8606 
8024 

48-0300 
48-97/7 
49-9/35 
50-8553 
SI  7970 

(7'0242 
/  7  '3580 
(7-69(8 
(8  0256 
/  8  '3594 

0381 
3722 
7063 
0404 

3745 

052  / 
3865 
7208 
0552 
3895 

0661 
4007 
7354 
0700 
4046 

080  / 
4/50 
7499 
0848 
4/97 

094  / 
4292 
7644 
0996 
4348 

(080 
4435 
7789 
(144 
4498 

(220 
4577 
7935 
(292 
4649 

(360 
4720 
8080 
(440 
4800 
8160 
/520 
4880 
8240 
/600 

/499 
4862 
8225 
/588 
4950 

51 
52 
53 
54 
55 
5~6 
57 
58 
59 
60 

7879 
7306 
6732 
6/58 
5585 

7825 
7250 
6676 
6101 
5527 

7770 
7/95 
66(9 
6044 
5468 

77/6 
7/39 
6563 
5986 
5410 

7661 
7084 
6506 
5929 
5352 

7607 
7028 
6450 
587( 
5293 

7552 

6973 
6393 
58/4 
5235 

7497 
69(7 
6337 
5756 
5/76 

7443 
6861 
6280 
5699 
5117 

52738S 
53-6806 
54-6223 
55-5641 
56'5059 

(8  '6932 
/  9  "0270 
/  9  '3608 
(9-6946 
20  -0284 

7085 
0426 
3767 
7/08 
0449 

7239 
0582 
3926 
7270 
06/3 

7392 
0739 
4085 
743) 
0778 

7546 
0895 
4244 
7593 
0942 

7699 
(051 
4403 
7755 
)/07 

7853 
/207 
4562 
79/6 
(271 

8006 
(364 
472) 
8078 
(435 

83/3 
(676 
5039 
840  / 
(764 

61 
62 
63 
64 
65 

50/( 
4438 
3864 
329  / 

27/7 

4952 
4378 
3803 
3228 
2654 

4893 
43/7 
3742 
3/66 
259  / 

4833 
4257 
3680 
3/04 
2527 

4774 
4(97 
36(9 
3042 
2464 

47(5 
4(36 
3558 
2979 
240  ( 

4655 
4076 
3496 
29/7 
2337 

4595 
40/5 
3435 
2854 
2274 

4536 
3955 
3373 
2792 
22/0 

57-4476 
58-3894 
59-33/2 
60-2729 
61-2147 

20-3622 
20-6960 
21  -0298 
21  '3636 
2T6974 

3789 
7/30 
047  / 
38/2 
7/53 

3957 
7300 
0644 
3987 
7331 

4/24 
7470 
08)6 
4)63 
7509 

429) 
7640 
0989 
4338 
7687 

4458 
78(0 
(162 
45(4 
7865 

4625 
7980 
/335 
4689 
8044 

4793 
8/50 
/507 
4864 
8222 

4960 
8320 
/680 
5040 
8400 

5/27 
8490 
(852 
52/5 
8578 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

2143 
/570 
0996 
0423 
9849 

207? 
/505 
0930 
0356 
9781 

20/5 
(440 
0864 
0288 
97(3 

/95( 
(374 
0798 
022  / 

9645 

(887 
(309 
0732 
0/54 
9577 

(822 
/244 
0665 
0087 
9509 

/758 
(179 
0599 
#020 
9440 

(693 
1113 
0533 
9952 
9372 

(629 

/048 
0466 
9885 
9303 

62-1565 
63-0982 
64-0400 
64'98/7 
65  '9235 

22-0313 
22-3651 
22-6989 
23-0327 
23-3665 

0493 
3834 
7/75 
05/6 
3857 

0674 
40/8 
7362 
0705 
4049 

0855 
4202 
7548 
0894 
424  / 

)036 
4385 
7734 
)083 
4432 

(2)7 
4569 
792) 
(272 

4624 

(398 
4753 
8/07 
(462 
48/6 

(579 
4936 
8293 
(65) 
5008 

/760 
5/20 
8480 
/840 
5200 

/94/ 
5303 
8666 
2029 
539  / 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

9275 
8702 
8/28 
7555 
698  / 

9207 
8632 
8057 
7483 
6908 

9/37 
8562 
7986 
74(( 
6835 

9068 
8492 
79/5 
7339 
6762 

8999 
8422 
7844 
7267 
6689 

8930 
8352 
7773 
7/95 
66(6 

8861 
828  / 
7702 
7/23 
6543 

879  ( 
82(1 
763  / 
7050 
6470 

8722 

9141 

7559 
6978 
6397 

66-8653 
67-8070 
68-7488 
69-6906 
70-6323 

23-7003 
24  '034  / 
24-3679 
24VO/7 
25-0355 

7/98 
0538 
3879 
7220 
0561 

7392 
0736 
4079 
7423 
0766 

7587 
0933 
4279 
7626 
0972 

778) 
1)30 
4479 
7829 
))78 

7976 
/32S 
4680 
8031 
1383 

8/7( 
/525 
4880 
8234 
(589 

8365 
(722 
5080 
8437 
)794 

8560 
/920 
5280 
8640 
2000 

8754 
2//7 
5480 
8842 
2205 

71 
72 
73 
74 

75 

6408 
5834 
5260 
4687 
41/3 

6334 
5759 
5(85 
46/0 
4036 

6260 
5684 
5(09 
4533 
3958 

6/86 
5609 
5033 
4456 
3880 

6112 

5534 
4957 
4379 
3802 

6038 
5459 
488/ 
4302 
3724 

5964 
5384 
4805 
4225 
3646 

5889 
5309 
4729 
4(48 
3568 

58(5 
5234 
4652 
407  ( 
3490 

7I'574I 
72-5159 
73  '4576 
74-3994 
75-34/2 

25-3693 
25  703  / 
26-0369 
26-3707 
26'7046 

3902 
7242 
0583 
3924 
7265 

41  10 
7454 
0797 
4/4/ 
7484 

43/8 
7665 
/Of/ 
4357 
7703 

4527 
7876 
(225 

4574 
7923 

4735 
8087 
)438 
4790 
8(42 

4943 
8298 
(652 
5007 
836  / 

5151 
8509 
1866 
5223 
8580 

5360 
8720 
2080 
5440 
8800 

5568 
893  / 
2293 
5656 
90/9 

76 
77 
78 
79 
80 

91 

82 
83 
84 
85 

3540 
2966 
2392 
(8/9 
/245 

346/ 
2886 
23/2 
/737 
//63 

3382 
2807 
223  ( 
(656 

10  SO 

3303 
2727 
2/50 
/574 
0997 

3225 
2647 
2070 
7492 
09/5 

3/46 
2567 
/989 
1410 
0832 

3067 
2487 
/908 
(328 
0749 

2987 
2407 
(827 
(246 
0666 

2908 
2327 
/746 
((64 
0583 

762829 
77-2247 
78  '(664 
79-1082 

80-0500 

27-0384 
27-3722 
27  7060 
28-0398 

28-3736 

0606 
3946 
7287 
0628 
3969 

0828 
4/7/ 
75/5 
0858 

4202 

(050 
4396 
7742 
(089 
4435 
~77~sT 
1127 
4474 
7820 
1166 

(272 
462  / 
7970 
/3/9 

4668 

(494 
4846 
8(97 
(549 
490) 

/7/6 
5070 
8425 
/779 
5(34 

)938 
5295 
8652 
20)0 
5367 

2/60 
5520 
8880 
2240 
5600 

2382 

5744 
9/07 
2470 
5832 

81 

82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 

90 

0672 
0098 
9525 
895  / 

8377 

0588 

40/4 
9439 
8865 
8290 

0505 
9929 
9353 
8778 
8202 

042  / 
9844 
9268 
869  / 
S//5 

0337 

9760 
9)82 
8605 
8027 

0253 
9675 

9096 
85/8 
7940 

0169 
9590 
907  / 
843  / 
7852 

0085 
9505 
8925 
8344 
7764 

#00  / 
9420 
8839 
8257 
7676 

SO'99/7 
8(  '9335 
82-8753 
83'8I70 
84-7588 

287074 
29-04/2 
29-3750 
29-7088 
30-0426 

73/0 
0650 
399  / 
7332 
0673 

7545 
0889 
4233 
7576 
0920 

80/7 
1366 
4715 
8064 
(4/3 

8253 
(604 
4956 
8308 
(660 

8488 
/843 
5/97 
8552 
(906 

8724 
208) 
5439 
8796 
2/53 

8960 
2320 
5680 
9040 

2400 

9/95 
2558 
592  / 

9283 
2646 

91 
92 
93 
94 
95 

7804 
7230 
6657 
6083 
5509 

77/5 
7/4( 
6566 
5992 
54/7 

7627 
705  / 
6476 
5900 
5325 

7538 
6962 
6385 
5809 
5232 

7450 
6872 
6295 
57/7 
5/40 

736  / 
6783 
6204 
5626 
5047 

7272 
6693 
61  13 
5534 
4955 

7/83 
6603 
6023 
5442 
4862 

7095 
65(3 
5932 
5350 
4769 

85-7006 
86-6423 
87  584( 
88-5259 
89-4676 

30-3764 
30-7/02 
3  /  '0440 
3  /  -3778 

3I'7I  17 

40(4 
7355 
0695 
4036 
7377 

4263 
7607 
0950 
4294 
7637 

45/3 
7859 
(205 
4552 
7898 

4762 
Bill 
1460 
4809 
8/58 

50/2 
8363 
/7/5 
5067 
84(9 

5261 
86(5 
(970 
5325 
8679 

55/0 
8868 
2225 
5582 
8939 

5760 
9(20 
2480 
5840 
9200 

6009 
9372 
2734 
6097 

9460 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

96 

97 
98 
99 
100 

4936 
4362 
3789 
32/5 
2642 

4843 
4268 
3694 
3//9 

2544 

4749 
4/74 
3598 
3023 

2447 

4656 

4079 
3503 
2926 
2350 

4562 
3985 
3407 
2830 
2253 

4469 
3890 
33(2 
2733 
2/55 

4375 
3796 
32/6 
2637 

2058 

428  ( 
370  ( 
3/2/ 
2540 
(960 

4/88 
3606 
3025 
2443 
1862 

90  '4094 
91-3511 
92-2929 

93-2347 
94'(764 

32-0455 
32-3793 
32V/3/ 
33-0469 

33-3807 

07/8 
4059 
7399 
0740 
408  / 

098) 
4325 
7668 
(0)2 
4355 

(244 
4590 
7937 
(283 

4629 

1507 
4856 
8205 
(554 
4903 

(770 
5(22 
8474 
(826 
5(78 

2034 
5388 
8743 
2097 
5452 

2297 
5654 
9011 
2368 

5726 

2560 

5920 
9280 
2640 
6000 

2823 
6/85 
9548 
29// 

6274 

30' 

2£ 

28' 

27' 

26' 

25' 

24' 

23' 

55? 

21' 

:iu 

29' 

28' 

27' 

20'  |  25'  |  24' 

23' 

5S 

•21' 

70° 

SINE. 

COSINE.           70° 
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TRAVERSE  TABLES. 


19C 

COSINE. 

SINE. 

19° 

40' 

41' 

42'   43'  |  44'  |  45' 

46' 

47'  |  48'  |   49' 

40' 

41' 

42' 

43  |  44 

45' 

46 

47 

4  »' 

49 

( 
2 
3 
4 

5 

/ 

2 
3 
4 
5 

94/7 
8833 
8250 
7667 
7083 

94/6 
883  / 
8247 
7663 
7078 

94/5 
8829 
8244 
7659 
7074 

94/4 
8827 
8241 
7655 
7069 

94/3 
8825 
8238 
765/ 
7064 

94/2 
8824 
8235 
7647 
7059 

94// 
8822 
8232 
7643 
7054 

94/0 
8820 
8229 
7639 

7049 

9409 
88/8 
8226 
7635 

7044 

'9408 
/•8S/6 
2  '8223 
3763/ 
4'7039 

"3365 
•673; 
1  '0096 
(  '3462 
/  "6827 

3368 
6736 
0/05 
3473 
6841 

337( 
6742 
0((3 
3484 
6855 

3374 
6747 
OI2f 

3495 
6868 

3376 
6753 
0(29 
3506 
6882 

3379 
6758 
0(38 
35/7 
6896 

3382 
6764 
0(46 
3528 
69/0 

3385 
6769 
0(54 
3539 
6923 

3387 
6775 
0/62 
3ifO 
6937 

3390 
6780 
0170 
3560 
695  ( 

6 

7 
8 
9 
10 

6500 
59/7 
5333 

4750 
4/67 

6494 
59/0 
5325 
474  / 
4/57 

6488 
5903 
53/8 
4732 

4/47 

6482 
5896 
53/0 
4724 
4/37 

6476 
5889 
5302 
47/5 
4/27 

647  / 
5882 
5294 
4706 
4//S 

6465 
5875 
5286 
4697 
4/08 

6459 
5869 
5278 
4688 
4098 

6453 
5862 
5270 
4679 

4088 

5-6447 
6  5855 
7  '5263 
8  '4670 
9'4078 

2-0(93 
2'3558 
2'6924 
3'0289 
3'3655 

0209 
3577 
6946 
03/4 
3682 

0226 
3597 
6968 
0339 
37(0 

0242 
36(6 
6990 
0363 
3737 

0259 
3635 
70M 
0388 
3764 

0275 
3654 
7033 
04/3 
3792 

029  / 

3673 
7055 
0437 
38/9 

0308 
3692 
7077 
0462 
3846 

0324 
37/2 
7099 
0486 
3874 

034  ( 
373  / 
7/21 
051  / 
390  / 

6 
7 
8 
9 

;o 

II 
12 
13 
(4 
15 

3583 
3000 
24/7 
/S33 
(250 

3573 
2988 
2404 
(820 
(235 

3562 
2976 
239  / 
(806 
1221 

355  / 
2965 
2378 
(792 

(206 

3540 
2953 
2366 
1778 
1191 

3529 
294  / 
2353 
(765 
//76 

35/9 
2929 
2340 
/75/ 
//62 

3508 
29/8 
2327 
(737 
//47 

3497 
2906 
23/5 
(723 
//32 

(0'34S6 
(  (  '2894 
(2'2302 
(3-/7/0 
(4'///7 

37020 
4-0386 
4'375( 
47N7 
5-0482 

7050 
04/9 
3787 
7/55 
0523 

7080 
045  ( 
3822 
7/93 
0564 

7111 

0484 
3858 
7232 
0605 

7(4( 
05(7 
3894 
7270 
0646 

7/7/ 
0550 
3929 
7308 
0688 

720  / 
0583 
3965 
7347 
0729 

723  / 
06/6 
4000 
7385 
0770 

726  / 
0649 
4036 
7423 
081  ( 

729  / 
068/ 
4072 
7462 
0852 

// 

12 
13 
14 
15 

16 
17 
18 
19 
20 

0667 
0083 
9500 
89/7 
8333 

065/ 

0067 
9482 
8898 
83/4 

0635 
0050 
9465 
8879 
8294 

0620 
0033 

9447 
886  / 
8274 

0604 
00/7 
9429 
8842 
8255 

0588 
#000 
94/2 
8823 

8235 

0572 
9983 
9394 
8805 
82/6 

0557 
9966 
9376 
8786 
8(96 

054  / 

9950 
9359 
8767 
8/76 

/  5  '0525 
(5-9933 
(6'934/ 
(7'8749 
(8-8/56 

5-3848 
5'72(3 
6-0579 
6-3944 
6'73/fl 

389  / 

7260 
0628 
3996 
7364 

3935 
7306 
0677 
4048 
74/9 

3979 
7353 

0726 
4/00 
7  47  A 

4023 
7399 
0776 
4/52 
7529 

4067 
7446 
0825 
4204 
7583 

41/0 
7492 
0874 
4256 
7638 

4/54 
7539 
0924 
4308 
7693 

4/98 
7585 
0973 
4360 

7748 

4242 
7632 
/022 
4412 
7802 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

7750 
7/67 
6583 
6000 
54/7 

7729 
7/45 
656  / 
5976 
5392 

7709 
7/24 
6538 
5953 
5368 

7688 
7/02 
65/6 
5929 
5343 

7668 
7080 
6493 
5906 
53/9 

7647 
7059 
6470 
5882 
5294 

7626 
7037 
6448 
5859 
5269 

7606 
70/5 
6425 
5835 
5245 

7585 
6994 
6403 
58// 
5220 

(97564 
20-6972 
2/-6380 
22-5788 
23  '5  196 

7-0675 
7'4040 
7'7406 
8'077/ 
S'4/37 

0732 
4/01 

7469 
0837 
4205 

0790 
4161 
7532 
0903 
4274 

0848 
422  / 
7595 
0969 
4342 

0905 
428  ; 
7658 
(034 

44(( 

0963 
4342 
7721 

;/oo 

4479 

(020 
4402 
7784 
((66 
4548 

(077 
4462 
7847 
/23( 
46(6 

1135 

4522 
79/0 
/297 
4684 

/(92 
4583 
7973 
(363 
4753 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

4833 
4250 
3667 
3083 
2500 

4808 
4224 
3639 
3055 
247  / 

4782 
4/97 
36/2 
3026 
244  / 

4757 
4/7/ 
3584 
2998 
24/2 

473  / 
4/44 
3557 
2970 
2382 

4706 
4//S 
3529 
294( 
2353 

4680 
409  / 
3502 
29/3 
2323 

4655 
4064 
3474 
2884 
2294 

4629 
4038 
3447 
2855 
2264 

24-4603 
25-4011 
26-34/9 
27-2827 
28-2235 

8'7502 
9-0868 
9-4233 
9-7599 
/  0'0964 

7574 
0942 
43/0 
7678 
/046 

7645 
(0/6 
4387 
7758 
//29 

77/6 
(090 
4463 
7837 
1211 

7787 
((64 
4540 
79(6 
(293 

7858 
(238 
46(7 
7996 
/375 

7930 
1311 

4693 
8075 
1457 

800  ( 
(385 
4770 
8(55 
(539 

8072 
(459 
4847 
8234 
/62/ 

8/43 
;533 
4923 
83M 
(703 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 

(917 
(333 
0750 
0/67 
9583 

(886 
/302 
07/8 
0/33 
9549 

/856 
/27/ 
0685 
0/00 
95/5 

/825 
(239 
0653 
0067 
9480 

/795 
/208 
062  / 
0033 
9446 

1765 
//76 
0588 
#000 
94/2 

(734 
//45 
0556 
9966 
9377 

(704 
1113 
0523 
9933 
9343 

(673 
(082' 
049  / 
9899 
9308 

29'/642 
30'  1050 
31  '0458 
3  C9866 
32  '9274 

(0-4330 
/  D'7695 
/;-(06( 
(C4426 
(  (  7792 

44/5 
7783 
1151 
4519 
7887 

4500 
7870 
/24/ 
46/2 
7983 

4584 
7958 
1332 
4705 
8079 

4669 
8046 
(422 
4799 
8)75 

4754 
8/33 
1513 
4892 
8271 

4839 
822/ 
(603 
4985 
8367 

4924 
8309 
(693 
5078 
8462 
(847 
5232 
86(6 
200( 
5386 

5009 
8396 
(784 
5(7( 
8558 
(946 
5333 
8720 
2(08 
5495 

5094 
8484 
(874 
5264 
8654 
2044 
5434 
8824 
22/5 
5605 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 

37 
38 
39 
40 

9000 
84/7 
7833 
7250 
6667 

8965 
8380 
7796 
72/2 
6627 

8929 
8344 
7759 
7173 
6588 

8894 
8308 
7722 
7/35 
6549 

8859 
827/ 
7684 
7097 
65/0 

8823 
8235 
7647 
7059 
6470 

8788 
8/99 
76/0 
7020 
643  / 

8753 
8/62 
7572 
6982 
6392 

87/7 
8/26 
7535 

6944 
6352 

33-8682 
34-8089 
35-7497 
36-6905 
37-63(3 

12-1157 

12-4523 
127888 
I3'I254 
IS'4619 

(256 

4624 
7992 
(360 
4729 

(354 
4725 
8096 
/467 
4838 

U53 
4827 
8200 
;574 
4948 

(55( 

4928 
8304 
(68( 
5057 

1650 
5029 
8408 
(788 
5(67 

(749 
5/30 
85/2 
(894 
5276 

41 
42 
43 
44 
45 

6083 
5500 
49/7 
4333 
3750 

6043 
5459 
4874 
4290 
3706 

6003 
54/8 
4832 
4247 
3662 

5963 
5376 
4790 
4204 
36/8 

5922 
5335 
4748 
4161 
3573 

5882 
5294 
4706 
4//7 
3529 

5842 
5253 
4663 
4074 
3485 

5802 
52/( 
462( 
403( 
344; 

576) 
5/70 
4579 
3988 
3396 

38-5721 
39  '5  (29 
40-4536 
4  /  '3944 
42-3352 

13-7984 
(4-/350 
/4'47/5 
(4-808) 
(5V446 

8097 
(465 
4833 
S20( 
(570 

8209 
/580 
495  / 
8322 
/693 

832  / 
/695 
5069 
8442 
1816 

8434 
/8/0 
5/86 
8563 
(939 

8546 
1925 
5304 
8683 
2063 

8658 
2040 
5422 
8804 
2/86 

8770 
2/55 
5540 
8924 
2309 

8883 
2270 
5657 
9045 
2432 

8995 
2385 
5775 
9/65 
2555 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

3/67 
2583 
2000 
/4/7 
0833 

3/22 
2537 
(953 
(369 

0784 

3076 
249  / 
(906 
(327 
0735 

303  / 
2445 
(859 
/272 
0686 

2986 
2399 
(8/2 

/224 
0637 

294) 
2353 
(764 
//76 

0588 

2896 
2307 
(7/7 
//28 
0539 

2850 
2260 
(670 
(080 
0490 

2805 
22/4 
(623 
(032 

0440 

43-2760 
44-2/68 
4S-/575 
46-0983 
47  "039  ( 

(5'48/2 
/5'8/77 
/6"/543 
/  6  -4908 
/6'8274 

4938 
8306 
(674 
5042 
84// 

5064 
8435 
;806 
5(77 
8548 

5/90 
8563 
1937 
5311 

8685 

53/6 
8692 
2069 
5445 
882( 

5442 
882  / 
2200 
5579 
8958 

5568 
8950 
233  ( 
57/3 
9095 

5694 
9078 
2463 
5847 
9232 

58(9 
9207 
2594 
5982 
9369 

5945 
9335 
2726 
6//6 
9506 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

0250 
9667 
9083 
8500 
79/7 

0200 
96/6 
903/ 
8447 
7863 

0/50* 
9565 
8979 
8394 
7809 

0/00 
95/4 
8927 
834  / 
7755 

0050 
9463 
8875 
8288 
770  / 

#000 
94/2 
8823 
8235 
7647 

9950 
9360 
877  / 
8/82 
7593 

9899 
9309 
87/9 
8/29 
7539 

9849 
9258 
8667 
8076 
7484 

47-9799 
48'9207 
49-86/5 
50  '8022 
51  V430 

(7'/639 
(7'5005 
/7-8370 
(S-/736 
/8'5/0/ 

(779 
5(47 
85/5 
/8S4 
5252 

/9/9 
5290 
866) 
203  / 
5402 

2058 
5432 
8806 
2/79 
5553 

2/98 
5574 
895  / 
2327 
5704 

2338 
57/7 
9096 
2475 
5854 

2477 
5859 
924  / 
2623 
6005 

26/7 
600( 
9386 
277( 
6/55 

2756 
6/44 
953  / 
29/8 
6306 

2896 
6286 
9676 
3066 
6456 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

7333 
6750 
6/67 
5583 
5000 

7278 
6694 
6//0 
5525 
494  / 

7223 
6638 
6053 

5468 
4882 

7/69 
6582 
5996 
54/0 

4823 

71/4 
6526 
5939 
5352 
4765 

7059 
6470 
5882 
5294 
4706 

7004 
64/4 
5825 
5236 
4647 

6948 
6358 
5768 
5/78 
4588 

6893 
6302 
57/( 
5(20 

4528 

52-6838 
53-6246 
54-5654 
55-506; 

56-4469 

;  8  '8467 
/9-/S32 
(9-5/98 
(9-8563 
20-/929 

8620 
/988 
5356 
8725 
2093 

8773 
2/44 
55/5 
8886 
2257 

8927 
2300 
5674 
9048 
242  / 

9080 
2456 
5833 
9209 
2586 

9233 
26/3 
5992 
937  / 
2750 

9387 
2769 
6/50 
9532 
29/4 

9540 
2925 
6309 
9694 
3079 

9693 
308/ 
6468 
9855 
3243 

9846 
3237 
6627 

ton 

3407 

56 
57 
58 

59 
60 

61 
62 
63 
64 
65 

44/7 
3833 
3250 
2667 
2083 

4357 
3773 
3/88 
2604 
2020 

4297 
37/2 
3/26 
254  / 
(956 

4237 
365  / 
3065 
2478 
(892 

4/77 
3590 
3003 
24/6 
/828 

4//7 
3529 
294  / 
2353 
/764 

4057 
3468 
2879 
2290 
/70J 

3997 
3407 
28/7 
2227 
(637 

3937 
3346 
2755 
2/64 
(573 

57-3877 
58  '3285 
59  '2693 
60'2/0/ 
fir/508 

20-5294 
20-8659 
21  '2025 
21  -5390 
21  -8756 

546/ 
8829 
2/97 
5566 
8934 

5628 
8999 
2370 
574) 
9((2 

5795 
9/69 
2543 
59/6 
9290 

5962 
9339 
27/5 
609  / 
9468 

6/29 
9508 
2888 
6267 
9646 

6296 
9678 
3060 
6442 
9824 

6463 
9848 
3232 
66/7 
#002 

6630 
#0/7 
3405 
6792 
0/80 

6797 
0/87 
3577 
6967 
0358 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 
70 

;soo 

09/7 
0333 
9750 
9/67 

(435 
085) 
0267 
9682 
9098 

(37( 
0785 
0200 
96/5 
9029 

(306 
0720 
0/33 

9547 
896  / 

(24; 
0654 
0067 
9479 
8892 

1/76 
0588 
#000 
94;; 
8823 

//// 
0522 
9933 

9344 
8754 

tot* 

0456 
9866 
9276 

8686 

098  ; 
0390 
9799 
9208 
86/7 

62-09/6 
63-0324 
63-9732 

64-9/40 
65  '8548 

22-2121 
22-5487 
22-8852 
23-22(8 

23-5583 

2302 
5670 
9039 
2407 
5775 

2483 
5854 
9225 
2596 
5967 

2664 
6037 
94/( 
2785 
6/58 

2844 
622  / 
9597 
2974 
6350 

3025 
6404 
9783 
3/63 
6542 

3206 
6588 
9970 
335; 
6733 

3386 
677) 
#(56 
3540 
6925 

3567 
6954 
0342 
3729 
7((7 

3748 
7/38 
0528 
39/8 

7308 

71 
72 
73 
74 
75 

8583 
8000 
74/7 
6833 
6250 

85/4 
7929 
7345 
6761 
6/76 

8444 
7859 
7273 
6688 
6/03 

8374 
7788 
7202 
66/6 
6029 

8305 
77/7 
7/30 
6543 
5956 

8235 
7647 
7058 
6470 
5882 

8/65 
7576 
6987 
6397 
5808 

8095 
7505 
69/5 
6325 
5734 

8025 
7434 
6843 
6252 
5661 

66-7955 
67-7363 
68  677  / 
69-6/79 
70-5587 

23-8949 
24-23(4 
24-5680 
24'9045 
25'24/; 

9/43 
251  / 
5880 
9248 
2616 

9338 
2709 
6080 
945  ( 
282  ( 

9532 
2906 
6279 
9653 
3027 

9726 
3103 
6479 
9856 
3232 

992  / 
3300 
6679 
#058 
3438 

#//5 
3497 
6879 
026/ 
3643 

03(0 
3694 
7079 
0464 
3848 

0504 
389; 
7279 
0666 
4053 

0698 
4088 
7478 
0869 
4259 

71 
72 
73 
74 
75 

76 

77 
78 
79 
80 

5667 
5083 
4500 
39/7 
3333 

5592 
5008 
4424 
3839 
3255 

55(8 
4932 
4347 
3762 
3/76 

5443 
4857 
4270 
3684 
3098 

5368 
478  / 
4/94 
3607 
30/9 

5294 
4706 
4//7 
3529 
294  / 

52/9 
4630 
404/ 
345; 
2862 

5/44 
4554 
3964 
3374 
2783 

5069 
4478 
3887 
3296 
2705 

7  /  '4994 
72-4402 
73-38(0 
74  '32  (8 
75  '2626 

25-5776 
25-9/42 
26-2507 
26-5873 
26-9238 

5984 
9352 
272  / 
6089 
9457 

6/92 
9563 
2934 
6305 
9676 

640  / 
9774 
3/48 
6522 
9895 

6609 
9985 
336; 

6738 

#//.'. 

68/7 
#/96 
3575 
6954 
0333 

7025 
0407 
3789 
7;70 
0552 

7233 
06(7 
4002 
7387 
077  / 

744; 
0828 
42)6 
7603 
0990 

7649 
/039 
4429 
78/9 
/209 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

2750 
2/67 
/583 
1000 
04/7 

267  / 
2086 
/502 
09/8 
0333 

259  / 
2006 
/42/ 
0835 
0250 

25/2 
/925 
(339 
0753 
0/67 

2432 
(845 
(258 
0670 
0083 

2353 
/764 
//76 
0588 
#000 

2273 
/684 
/094 
0505 
99/6 

2/93 
/603 
(0(3 
0423 
9832 

2//3 
(522 
093  / 
0340 
9749 

76-2034 
77'/44/ 
78-0849 
79-0257 
79-9665 

27-2603 
27-5969 
27-9334 
28-2700 
28-6065 

2825 
6(94 
9562 
2930 
6298 

3047 
64/8 
9789 
3/60 
6531 

3269 
6643 
#0/6 
3390 
6764 

349  / 
6867 
0244 
3620 

6996 

37/3 
7092 
047  ( 
3850 
7229 

3934 
73/6 
0698 
4080 
7462 

4/56 
754  / 
0925 
43(0 
7695 

4378 
7765 
1152 
4540 
7927 

4599 
7990 
(380 
4770 
8/60 

8( 
82 
83 
84 
85 

86 

87 
88 
89 
90 

9833 
9250 
8667 
8083 
7500 

9749 

9165 
8580 
7996 
74/2 

9665 
9079 
8494 
7909 
7323 

9580 
8994 
8408 
782  / 
7235 

9496 
8909 
8321 
7734 
7/47 

94H 

8823 
8235 

7647 
7058 

9327 
8738 
8/48 
7559 
6970 

9242 
8652 
8062 
7472 
6881 

9/57 
8566 
7975 
7384 
6793 

80-9073 

8C848( 
82-7888 
83-7296 
84-6704 

28'943/ 
29-2796 
29-6/62 
29  '9527 
30-2893 

9666 
3035 
6403 
9771 
3/39 

9902 
3273 
6644 
#0/5 
3386 

#/37 
3511 
6885 
0258 
3632 

0373 
3749 
7/26 
0502 
3879 

0608 
3988 
7367 
0746 
4/25 

0844 
4226 
7608 
0990 
437/ 

(079 

4464 
7848 
1233 
46/8 

;3i5 

4702 
8089 
(477 

4864 

;550 

4940 
8330 
1720 
5//0 

86 
87 
88 
89 

90 

91 

92 
93 
94 
95 
96 
97 
98 
99 
(00 

70 

69/7 
6333 
5750 
5/67 
4583 

6827 
6243 
5659 
5074 
4490 

6738 
6/53 
5568 
4982 
4397 

6649 
6063 
5476 
4890 
4304 

6560 
5972 
5385 
4798 
4211 

6470 
5882 
5294 
4705 
4//7 

638  / 
579; 
5202 
46/3 
4024 

629) 
570  / 
Sill 
452; 
3930 

6202 
56/0 
50/9 
4428 
3837 

85-6/12 
86-5520 
87-4927 
88-4335 
89-3743 

30-6258 
30-9624 
3  /  '2989 
31  '6355 
3  1  '9  720 

6507 
9876 
3244 
66/2 
9980 

6757 
#/28 
3499 
6870 
#24  / 

7006 
0380 
3753 
7(27 
050  ( 

7255 
063/ 
4008 
7384 
076  / 

7504 
0883 
4263 
7642 
(021 

7753 

;;35 

45(7 
7899 

(28( 

8002 
/387 
4772 
8/56 

154; 

825  / 
/639 
5026 
84(4 
1801 

850  / 
/89/ 
528  / 
8671 
206  / 

91 

92 
93 
94 
95 

4000 
34/7 
2833 
2250 
(667 

3906 
3322 
2737 
2/53 
/569 

38/2 

3226 
264/ 
2056 
/47I 

37/8 
3/3( 
2545 
/959 
(372 

3623 

3036 
2449 
/862 
(274 

3529 
2941 
2352 
/764 
//76 

3435 

2845 
2256 
(667 
/078 

3340 
2750 
2/60 
/570 
0979 

3246 
2654 
2063 
(472 
0881 

90-3151 
9T2559 
92-1967 
93-1374 
94-0782 

32-3086 
32'645( 
32-98/7 
33-3/82 
33-6548 

3349 
67/7 
#085 
3453 
682  / 

36/1 
6982 
0353 
3724 
7095 

3874 
7248 
0622 
3995 
7369 

4/37 
75(4 
0890 
4266 
7643 

4400 
7779 
((58 

4538 
79)7 

4663 
8045 
(427 
4809 
8(9( 

4926 
83/0 
(695 
5080 
8464 

5188 
8576 
(963 
535  ( 

8738 

545; 
884; 

223; 

562; 
90/2 

96 

97 
98 
99 
(00 

-o° 

20'  |  19' 

18'  |  17' 

16'  |  15' 

14'  |  13'  |  12' 

11' 

20' 

19'  |  18'  |  17' 

16' 

15'   14' 

13' 

12' 

11' 

SINE. 

COSINK. 
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TRAVERSE  TABLES. 


iy" 

COSINE. 

SINE.            19° 

50'   51'   52' 

53'   54' 

65'   56'   57'   58'   5!)' 

50'    51'  |  5-2'   53'   54'  |  55'   56' 

57' 

58' 

5!)' 

/ 

2 
3 

4 
5 

i 

2 
3 

4 
5 

9407 
MM 

822  J 
7627 
7034 

9406 
88/2 
82/8 
7623 
7029 

9405 
88/0 
82/5 
76/9 
7024 

9404 
8808 
82/2 
76/5 
70/9 

9403 
8806 
8209 
76/2 
70/4 

9402 
8804 
8206 
7608 
7009 

940  ( 
8802 
8203 
7604 
7004 

9400 
8800 
8200 
7600 
7000 

9399 
8798 
8/97 
7596 
6995 

'9398 
/  8796 
2'8/94 
3V592 
4-6990 

'3393 
'6786 
TO/79 
/'357/ 
/  '6964 

3396 
6791 
0(87 
3582 

6978 

3398 
6797 
0(95 
3593 
6992 

340( 
6802 
0203 
3604 
7005 

3404 
6808 
02// 
36/5 
70/9 

3407 
68/3 
0220 
3626 
7033 

3409 
68/9 
0228 
3637 
7046 

34/2 
6824 
0236 
3648 
7060 

34/5 
6829 
0244 
3659 
7074 
"0488 
3903 
73/8 
0733 
4/47 

34/7 
6835 
0252 
3670 

7087 

6 

7 
8 
9 
10 

644  / 
5848 
5255 
4662 
4068 

6435 

584  / 
5247 
4653 

4058 

6429 
5834 
5239 
4644 
4049 

6423 
5827 
523  / 
4635 

4039 

64/7 
5820 
5223 
4626 
4029 

64(/ 
58(3 
52/5 
46/7 
40/9 

6405 
5806 
5207 
4608 
4009 

6399 

5799 
5/99 
4599 
3999 

6393 
5792 
5/91 

4590 
3989 

5  '6388 

6-5785 
7-5(83 
8'458( 
9-3979 

2  '0357 
2-3750 
2V/43 
3'0536 
3  '3929 

0374 
3769 
7(65 
0560 
3956 

0390 
3788 
7(87 
0585 
3983 

0406 
3807 
7208 
06(0 
40(( 

0423 
3827 
7230 
0634 
4038 

0439 
3846 
7252 
0659 
4065 

0456 
3865 
7274 
0683 
4093 

0472 
3884 
7296 
0708 
4(20 

0505 
3922 
7340 
0757 
4/75 

6 

7 
8 
9 
10 

II 
12 
13 
14 
IS 

3475 
2882 
2289 
696 
103 

3464 
2870 
2276 
/6S2 
/088 

3453 
2858 
2263 
1668 
(073 

3443 
2846 
2250 
/654 
(058 

3432 
2835 
2237 
(640 
(043 

3421 
2823 
2225 
/626 
1028 

34/0 

an 

22/2 
1613 
1013 

3399 
2799 
2/99 
/599 

0999 

3388 
2787 
2/86 
/5S5 
0984* 

(0-3377 
/  (  '2775 
I2'2I73 
13-1571 

14-0969 

3732/ 
4'07/4 
4-4/07 
4-7500 
5-0893 

735  / 
0747 
4/43 
7538 
0934 

7382 
0780 
4(78 
7577 
0975 

74/2 
08/3 
42/4 
76/5 
/0/6 

7442 
0846 
4249 
7653 
/057 

7472 
0878 
4285 
769  / 
/098 

7502 
09/1 
4320 
7730 
//39 

7532 
0944 
4356 
7768 
1180 

7562 
0977 
4392 
7806 
/22/ 

7592 
1010 
4427 
7S45 
/262 

II 
12 
13 
14 
15 

16 
17 
18 
19 

20 

0509 
9916 
9323 
8730 
8/37 

0494 
9899 
9305 
87/1 
8/17 

0478 
9883 
9287 
8692 
8097 

0462 
9866 
9270 
8674 
8077 

0446 
9849 
9252 
8655 
8058 

0430 
9832 
9234 
8636 

8038 

04/4 
98/5 
92/6 
86/7 
80/8 

0399 
9798 
9/98 
8598 
7998 

0383 
9782 
9/80 
8579 
7978 

I5'0367 
(59765 
(6-9(63 
(7'8560 
/  8  '7958 

5'4286 

5-7678 
6-/07/ 
6  '4464 
67857 

4329 

7725 
1121 
45/6 
79(2 

4373 
7772 
((70 

4568 
7967 

44(7 

78/8 
(2(9 
4620 
802  / 

446) 
7S65 
/268 
4672 
S076 

4504 
79// 
/3/8 
4724 
8/3/ 

4548 
7958 
/367 
4776 
8/85 

4592 

8004 
/4(6 
4828 
8240 

4636 
8050 
/465 
4880 
8295 

4679 
8097 
/5/4 
4932 
8349 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

7544 
6950 
6357 
5764 
5/7( 

7523 
6929 
6335 
5740 
5/46 

7502 
6907 
63/2 
57/7 
5/22 

748  / 
6885 
6289 
5693 
5097 

746( 
6863 
6266 
5669 
5072 

7440 
6842 
6243 
5645 
5047 

74/9 
6820 
622  / 
5622 
5022 

7398 
6798 
6/98 
5598 
4998 

7377 
6776 
6/75 
5574 
4973 

(9-7356 
20'6754 
2I'6I52 
22-5550 
23-4948 

7-/250 
7-4643 
7'8036 
8-/42S 
S'482/ 

(307 
4703 
8099 
(494 

4890 

(365 
4763 
8/61 
(560 

4958 

(422 
4823 
8224 
(625 

5027 

(480 
4884 
8287 
/69/ 

5095 

(537 

4944 
8350 
/757 
5/63 

1595 

5004 
84/3 
/822 
5232 

/652 
5064 
8476 
/888 

5300 

(709 
5/24 
8539 
/954 
5368 

(767 
5/84 
8602 
20/9 

5437 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 

27 
28 
29 

30 

4578 
3985 
3391 
2798 
2205 

4552 
3958 
3364 
2770 
2/75 

4526 
393  / 
3336 
274  / 
2/46 

450  ( 
3905 
3308 
27(2 
2((6 

4475 
3878 
3281 

2684 
2086 

4449 
385  / 
3253 

2655 
2057 

4423 
3824 
3225 
2626 
2027 

4398 
3797 
3/97 
2597 
(997 

4372 
377/ 
3/70 
2569 
(967 

24-4346 
25-3744 
26-3/42 
27-2540 
28'  (938 

8'82/4 
9-/607 
9-5000 
9'8393 
/0-/786 

8285 
(68( 
5076 
8472 
/868 

8356 
(755 
5/53 
855  / 
(950 

8428 
(829 
5230 
863  / 
2032 

8499 
(902 
5306 
87/0 
2//4 

8570 
/976 
5383 
8789 
2/96 

864( 
2050 
5459 
8869 
2278 

87/2 
2/24 
5536 
8948 
2360 

8783 
2/98 
56/3 
9027 
2442 

8854 
2272 
5689 
9/07 
2524 

31 
32 
33 
34 
35 

6/2 
019 
0426 
9832 
9239 

/58/ 
0987 
0393 
9799 
9205 

/55/ 
0956 
0360 
9765 
9/70 

(520 
0924 
0328 
9732 
9(35 

(489 
0892 
0295 
9698 
9101 

(459 
0861 
0262 
9664 
9066 

(428 
0829 
0230 
963  / 
903  / 

/397 
0797 
0/97 
9597 
8997 

(366 
0765 
0/64 
9563 
8962 

29-1336 
30-0733 
3CO/3/ 
3  1  "9529 
32-8927 

/0'5/78 
/0-857/ 
//'/964 
/  /  "5357 
/  /  '8750 

5263 
8659 
2054 
5450 
8846 

5348 
8746 
2/45 
5543 
894  / 

5433 
8834 
2235 
5636 
9037 

55/8 
892  / 
2325 
5729 
9/33 

5602 
9009 
24/6 
5822 
9229 

5687 
9096 
2506 
59/5 
9324 

5772 
9/84 
2596 
6008 
9420 

5857 
927  / 
2686 
6IOf 
95/6 

5942 
9359 
2776 
6  ("94 
9611 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

8646 
8053 
7460 
6867 

6273 

86)  / 
80/6 
7422 
6828 
6234 

8575 
7980 
7385 
6790 
6/94 

8539 
7943 
7347 
675  ( 
6/55 

8504 
7907 
7309 
67/2 
6//5 

8468 

7870 
7272 
6674 
6076 

8432 
7833 

7234 
6635 
6036 

8397 
7797 
7/96 
6596 
5996 

836  / 
7760 
7/59 
6558 
5957 

33-8325 

347723 
35-7121 
36-6519 
37-59/7 

/2'2/43 
/  2  '5536 
/2'8928 
/3'232/ 
/3'57/4 

224  / 
5637 
9032 
2428 
5824 

2340 
5738 
9/36 
2535 
5933 

2438 
5839 
9240 
264  / 
6042 

2537 
5940 
9344 
2748 
6/52 

2635 

6042 
9448 
2855 
626  / 

2734 
6/43 
9552 
296  / 
637  / 

2832 

6244 
9656 
3068 
6480 

2930 
6345 
9760 
3/75 

6589 

3029 

6446 
9864 
328  / 
6699 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

5680 
5087 
4494 
390/ 
3308 

5640 
5046 
445  / 
3857 
3263 

5599 
5004 
4409 
38/4 
32/9 

5559 
4963 
4366 
3770 
3(74 

55(8 
492  / 
4324 
3727 
3130 

5478 
4879 
428  / 
3683 
3085 

5437 
4838 
4239 
3640 
3040 

5396 
4796 
4/96 
3596 
2996 

5355 
4754 
4/53 
3552 
295  / 

38-53/5 
39-47/3 
40'4/// 
4  /  '3509 
42-2906 

(3-9/07 
/4'2500 
/  4  '5893 
(4-9285 
(5-2678 

92/9 
26/5 
60/0 
9406 
2802 

933  / 
2730 
6/28 
9526 
2925 

9443 
2845 
6246 
9647 
3048 

9556 
2959 
6363 
9767 
3/71 

9668 
3074 
648  f 
9887 
3294 

9780 
3/89 
6598 
#008 
34/7 

9892 
3304 
67/6 
0/28 
3540 

#004 
34/9 
6834 
0248 
3663 

0//6 
3534 
695  / 
0369 
3786 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

27/4 
2/2/ 
528 
0935 
0342 

2669 
2075 
/48f 
0887 
0292 

2624 
2028 
/433 
0838 
0243 

2578 
(982 
(386 
0790 
0(94 

2533 
(935 
(338 
074  / 

0/44 

2487 
/889 
/29/ 
0693 
0095 

244  / 
/S42 
/243 
0644 
#045 

2396 
(796 

1196 
0595 
9995 

2350 
/749 

1148 
0547 
9946 

43-2304 
44-/702 
45-//00 
46'0498 
46-9896 

JS'607/ 
(5-9464 
(6-2857 
(6-6250 
16-9643 

6/97 
9593 

2988 
6384 
9779 

6323 
972( 
3/20 
65/8 
99/6 

6449 
9850 
325  / 
6652 
#053 

6575 
9978 
3382 
6786 

0/90 

6700 
#/07 
35/3 
6920 
0327 

6826 
0235 
3645 
7054 
0463 

6952 
0364 
3776 
7/88 
0600 

7078 
0492 
3907 
7322 
0737 

7204 
062  / 
4038 
7456 
0873 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

9749 
9/55 
8562 
7969 
7376 

9698 
9/04 
85/0 
79/6 
7322 

9648 
9053 
8458 
7862 
7267 

9597 
900  ( 
8405 
7809 
72/3 

9547 
8950 
8353 
7756 
7/58 

9496 
8898 
8300 
7702 
7/04 

9446 
8847 
8248 
7649 
7049 

9395 
8795 
8/95 
7595 
6995 

9345 
8744 
8/42 
754  / 
6940 

47-9294 
48'869i 
49-8090 
50-7488 
51  '6886 

17-3035 
1  7  '6428 
/7'982/ 
/S'32/4 
/  8  '6607 

3/75 
657  / 
9966 
3362 
6757 

33/5 
67/3 
#((( 
35(0 
6908 

3454 
6855 
0256 
3657 
7058 

3594 
6997 
040  / 
3805 
7209 

3733 
7/40 
0546 
3953 
7359 

3873 
7282 
069  / 
4/00 
75/0 

40/2 
7424 
0836 
4248 
7660 

4/5/ 
7566 
098  / 
4396 
78/0 

429  / 
7708 
)/26 
4543 
796/ 

SI 
52 
S3 
54 
55 

6783 
6(90 
5596 
5003 
44/0 

6727 
6/33 
5539 
4945 
4351 

6672 
6077 
5482 
4887 
4292 

66/7 
602  / 
5425 
4828 
4232 

656  ( 
5964 
5367 
4770 
4(73 

6506 
5908 
53/0 
47/2 
41/3 

6450 
5851 
5252 
4653 

4054 

6395 

5795 
5(95 
4595 
3994 

6339 
5738 
5/37 
4536 
3935 

52-6284 
53  '568  / 
54-5079 
55-4477 
56-3875 

(9-0000 
/  9  '3393 
/9'6785 
20-0/78 
20  '35  7  / 

0/53 
3549 
6944 
0340 
3735 

0306 
3705 
7/03 
0501 
3900 

0459 
3860 
7261 
0663 
4064 

06/3 
4016 
7420 
0824 
4228 

0766 
4/72 
7579 
0985 
4392 

09/9 

4328 
7737 
1/47 
4556 

/072 

4484 
7896 
/308 
4720 

(225 

4640 
8055 
(469 
4884 

/37S 
4796 
82(3 
)63I 
5048 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

38/7 
3224 
263  / 
2037 
1444 

3757 
3/63 
2568 
(974 
/380 

3696 
3/01 
2506 
1911 
1316 

3636 
3040 
2444 
1848 
(252 

3576 
2979 
2382 
(784 
1187 

35/5 
29/7 
23/9 
(72/ 
1(23 

3455 
2856 
2257 
(658 
(058 

3394 
2794 
2/94 
(594 
0994 

3334 
2733 
2/32 
(530 
0929 

57-3273 
58-2671 
59'2069 
60-1467 
61  "0865 

20-6964 
21  -0357 
2I'3750 
2/7/43 
22-0535 

7/3/ 
0527 
3922 
73/8 
07(3 

7298 
0696 
4094 
7493 
089  / 

7465 
0866 
4267 
7668 
(069 

7632 
/035 
4439 
7843 
/247 

7798 
1205 
46// 
80/8 
(425 

7965 
/374 
4784 
8/93 
/602 

8/32 
(544 
4956 
8368 
(780 

8299 
(7/4 
5/28 
8543 
(958 

8466 
(883 
5300 
87/8 
2/35 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 

67 
68 
69 

70 

085  / 
0258 
9665 
9072 
8478 

0786 
0/92 
9598 
9004 
8409 

0721 
0(26 
9530 
8935 
8340 

0655 
#059 
9463 
8867 
8271 

0590 
9993 
9396 
8799 
8202 

0525 

9927 
9329 
8730 
8/32 

0459 
9860 
926  / 
8662 
8063 

0394 

9794 
9/94 
8594 
7993 

0328 

9727 
9/26 
8525 
7924 

62-0263 
62-9661 
63-9059 
64-8457 
65  '7854 

22-3928 
22-7321 
23-07/4 
23-4/07 
23-7500 

4109 
7504 
0900 
4296 
769  / 

4289 
7688 
/086 
4484 
7883 

4470 
787  / 
(272 

4673 
8074 

465  ( 

8054 
(458 
4862 
8266 

483  / 

8238 
1644 
5051 
8457 

501  / 
842  / 
(830 
5239 
8649 

5/92 

8604 
20/6 
5428 
8840 

5372 
8787 
2202 
56/7 
903  / 

5553 

8970 
2388 
5805 
9223 

71 
72 
73 
74 
75 

7885 
7292 
6699 
6/06 
55/3 

78/5 
722  / 
6627 
6033 
5439 

7745 
7(50 
6555 
5960 
5365 

7675 
7079 
6483 
5886 
5290 

7605 
7007 
64(0 
58/3 
52/6 

7534 
6936 
6338 
5740 
5/42 

7464 
6865 
6266 
5667 
5067 

7393 
6793 
6/93 
5593 
4993 

7323 
6722 
6/21 
5520 
49/9 

667252 
67-6650 
68'6048 
69-5446 
70-4844 

24-0892 
24-4285 
24-7678 
25-/07I 
25-4464 

1087 
4482 
7878 
(274 
4669 

/28/ 
4679 
8078 
(476 
4874 

/475 
4876 
8277 
/678 

5080 

/670 
5073 
8477 
/88I 
5285 
8688 
2092 
5496 
8900 
2304 

/864 
5270 
8677 
2083 

5490 

2058 
5467 
8876 
2286 
5695 

2252 
5664 
9076 
2488 
5900 

2446 
5861 
9276 
2690 

6/05 

2640 

6ors 

9475 
2893 

6310 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

49)9 
4326 
3733 
3/40 
2547 

4844 
4250 
3656 
3062 
2468 

4769 
4(74 
3579 
2984 
2389 

4694 
4098 
3502 
2906 
23(0 

46/9 
4022 
3425 
2828 
2230 

4544 
3946 
3347 
2749 
2/5/ 

4468 
3869 
3270 
267  / 
2072 

4393 

3793 
3/93 
2593 
/993 

43/7 
37/6 
3//5 
25/4 
(9)3 

71  '4242 
72-3640 
73-3038 
74-2436 
75-1834 

25-7857 
26-J250 
26  '4642 
26-8035 
27  '(428 

8065 
/460 
4856 
8252 
(647 

8273 
•/67( 
5069 
8468 
(866 

848  / 
(882 
5283 
8684 
2085 

8896 
2303 
5709 
9//6 
2522 

9(04 
25)3 
5923 
9332 
2741 

93/2 
2724 
6136 
9548 
2960 

9520 
2935 
6349 
9764 
3/79 

9728 
3/45 
6563 
9980 
3397 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 

/954 
(360 
0767 
0/74 
958  ( 

(874 
(280 
0685 
0091 
9497 

(794 
//99 
0603 
#008 
94/3 

(7(4 
1117 
0521 
9925 
9329 

(633 
/036 
0439 
9842 
9245 

(553 
0955 
0357 
9759 
9/61 

(473 
0874 
0275 
9676 
9076 

(392 
0792 
0/92 
9592 
8992 

(3/2 
07/) 
0//0 
9509 
8908 

76-1232 
77-0630 
78-0027 
78-9425 
79-8823 

27  "482  ( 
27  82(4 
28'  (607 
28-5000 
28-8392 

5043 
8438 
/834 
5229 
8625 

5264 
8663 
206( 
5459 
8858 

5486 
8887 
2288 
5689 
9090 

5707 
9111 
25/5 
59/9 
9323 

5929 
9336 
2742 
6/49 
9555 

6(50 
9560 
2969 
6378 
9788 

6372 
9784 
3/96 
6608 
#020 

6593 
#008 
3423 
6838 
0252 

68/5 
0232 
3650 
7067 
0485 

8/ 
82 
83 
84 
85 

86 
87 
88 
89 
90 

8988 
8395 
780  ( 
7208 
66/5 

8903 
8309 
77/5 
7/20 
6526 

88(8 
8223 
7628 
7033 
6437 

8733 
8(37 
754  ( 
6945 
6348 

8648 
805  / 
7454 
6856 
6259 

8563 

7965 
7366 
6768 
6/70 

8477 
7878 
7279 
6680 
608  / 

8392 
7792 
7/92 
6592 
5992 

8307 

7706 
7/04 
6503 
5902 

80  -822  / 
81-7619 
827017 
83-64/5 
84-58/3 

29'  (785 
29-5(78 
29'857/ 
30'  (964 
30-5357 

202  / 

54/6 
8812 
2207 
5603 

2256 
5654 
9053 
245  / 
5849 

2491 
5892 
9293 

2694 
6095 

2726 
6/30 
9534 
2938 
6342 

2962 
6368 
9775 
3/8/ 
6588 

3)97 
6606 
#0/5 
3425 
6834 

3432 
6844 
0256 
3668 
7080 

3667 

7082 
0497 
39M 
7326 

3902 
7320 
0737 
4/55 
7572 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

7C 

6022 
5429 
4836 
4242 
3649 

5932 
5338 
4744 
4/50 
3556 

5842 
5247 
4652 
4057 
3462 

5752 
5(56 
4560 
3964 
3368 

5662 
5065 
4468 
387  / 
3274 

5572 
4974 
4376 
3778 
3180 

5482 
4883 
4284 
3685 
3085 

5392 
479  / 
4/9) 
359  / 
299  / 

530  / 
4700 
4099 
3498 
2897 

85-5211 
86-4609 
87-4007 
88-3405 
89-2802 

30'8750 
31  '2/42 
3  /  '5535 
3  /  -8928 
32-232l 

8999 
2394 
5790 
9/85 
258  / 

9248 
2646 
6044 
9443 
284  / 

9496 
2898 
6299 
9700 

3101 

9745 
3/49 
6553 
9957 
336  / 

9994 
340  / 
6807 
#2/4 
3620 

#243 
3652 
7062 
047  / 
3880 

0492 
3904 
73/6 
0728 
4140 

074  / 
4/56 
7570 
0985 
4400 

0990 
4407 
7825 
(242 
4659 

91 
92 
93 
94 
95 

3056 

2463 
/870 
(277 

06S4 

2961 
2367 
/773 
M79 

0585 

2867 
227( 
1676 

1081 
0486 

2772 
2(75 
(579 
0983 

0387 

2677 
2079 
1482 
0885 
0288 

2582 
(983 
1385 
0787 
0/89 

2486 
(887 
(288 
0689 

#090 

239  / 
(79( 
1191 
059  ( 
999  ( 

2296 
(695 
(094 
0492 
989  / 

90-2200 
9/-/59S 
92-0996 
93-0394 
93-9792 

32-57(4 
32-9(07 
33-2499 
33  '5892 
33-9285 

5977 
9372 
2768 
6(63 
9559 

6239 
9638 
3036 
6434 
9833 

6502 
9903 
3304 
6705 
#/06 

6764 
#/68 
3572 
6976 
0380 

7027 

0434 
3840 
7247 
0653 

7289 
0699 
4/08 
75/7 
0927 

7552 
0964 
4376 
7788 
/200 

78/4 
(229 
4644 
8059 
1473 

8077 
)494 
49/2 
8329 
/747 

96 
97 
98 
99 

too 

n? 

9' 

8' 

] 

(>'    5' 

-)'   3'   2' 

r 

10' 

9' 

5 

1' 

6' 

it' 

4'  |  3'  j  2' 

r 

r           SINE. 

COSINE.            70° 
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TRAVERSE  TABLES. 


20° 

; 

2 
3 

4 
5 
6 
7 
8 
9 
(0 

COSINE. 

SINE. 

20° 

0' 

1'  |  2'    3'  |  4'    5' 

6'  |  r 

8'  |   9' 

()'   |  1'    2' 

y 

4' 

5'  |  6 

7 

8 

9' 

( 
2 
3 

4 
5 

9397 
8794 
8/9/ 
7588 
6985 

9396 
8792 
8/88 
7584 
6980 

9395 
8790 
8/85 
7580 
6975 

9394 
8788 
8/82 
7576 
6970 

9393 
8786 
8/79 
7572 
6965 

9392 
8784 
8/76 
7568 
6960 

939  ( 
8782 
8173 
7564 
6955 

9390 
8780 
8/70 
7560 
6950 

9389 
8778 
8/67 
7556 
6945 

•9388 
C8776 
2'8/64 
3  '7552 
4'6940 

•3420 

'6840 
C026/ 
C368/ 
/'7/0/ 

3423 
6846 
0269 
3692 
7//5 

3426 
685  / 
0277 
3703 
7/28 

3428 
6857 
0285 
37/4 
7/42 

3431 
6862 
0293 
3725 
7(56 

3434 
6868 
0302 
3735 
7/69 

3437 
6873 

03;o 

3746 
7/83 

3439 
6879 
03/8 
3757 
7/97 

3442 
6884 
0326 
3768 
72(0 

3445 
6890 
0334 
3779 
7224 

6382 
5778 
5175 
4572 
3969 

6376 
5772 
5/67 
4563 
3959 

6370 
5765 
5/59 

4554 
3949 

6364 
5758 
5/52 

4545 
3939 

6358 
575; 
5(44 
4536 
3929 

6352 

5744 
5/36 
4527 
39/9 

6346 
5737 
5/28 
45/8 
3909 

6340 
5730 
5/20 
4509 
3899 

6334 
5723 
5//2 
4500 
3889 

5  '6328 
6-57/6 
7-5/04 
8'449/ 
9-3879 

2-052; 

2'394/ 
2-7362 
3-0782 
3  '4202 

0538 
396  / 
7383 
0806 
4229 

0554 
3980 

7405 
0831 
4257 

0570 
3999 
7427 
0856 
4284 

0587 
4018 
7449 
0880 
43  (/ 

0603 

4037 
7471 
0905 
4339 

0620 

4056 
7493 
0929 
4366 

0636 
4075 
75)5 
0954 
4393 

0652 
4094 
7536 
0979 
4421 

0669 
4//4 
7558 
/003 
4448 

6 

7 
8 
9 
(0 

II 

12 
13 
14 
15 

~i6 

17 
18 
19 
20 

3366 
2763 
2/60 
1557 
0954 

3355 

275; 

2/47 
/543 
0939 

3344 
2739 
2/34 

1529 
0924 

3333 
2727 
2/21 
/5/5 
0909 

3322 
27/5 
2/08 
/50( 
0894 

33/1 
2703 
2095 
(487 
0879 

3300 
269) 
2082 
(473 
0864 

3289 
2679 
2069 
(459 
0849 

3278 
2667 
2056 
/445 
0834 

/  0-3267 
/  /  '2655 
(2-2043 
13-1431 
(4-08/9 

3'7622 
4-/042 
4'4463 
47883 
5-/303 

7652 
/075 
4498 
792/ 
(344 

7682 

;/os 

4534 
7959 
/385 

77/2 
1141 
4569 
7998 
1426 

7742 
((74 
4605 
8036 
1467 

7773 
1206 
4640 
8074 
1508 

7803 
(239 
4676 

s;/2 

(549 

7833 
)272 
47)  ( 
8/51 
(590 

7863 
(305 
4747 
8/89 
I63/ 

7893 
(337 
4782 
8227 
(672 

(( 
12 
(3 
14 
15 
16 
17 
18 
19 
20 

035/ 
9748 
9/45 
8542 
7939 

0335  ; 
973  / 
9/27 
8523 
79/9 

03/9 
97/4 
9/09 
8504 
7899 

0303 
9697 
909/ 
8485 
7879 

0287 
9680 
9073 
8466 
7859 

027  / 
9663 
9055 
8447 
7839 

0255 
9646 
9037 
8428 
78/9 

0239 
9629 
90/9 
8409 
7799 

0223 
96/2 
900  / 
8390 
7779 

(5-0207 
(  5  '9595 
(6-8983 
(7'837) 
(S'7759 

5-4723 
5-8/43 
6'/564 
6-4984 
6'8404 

4767 
8/90 
16/3 
5036 
8459 

48// 
8236 
(662 
5088 
85/3 

4854 
8283 
1711 
5140 
8568 

4898 
8329 
(760 
5(92 
8623 

4942 
8376 
1810 
5243 
8677 

4986 
8422 
/859 
5295 
8732 

5029 
8469 
(90S 
5347 
8787 

5073 
85/5 
(957 
5399 
8841 

5//7 
856  / 
2006 
545  / 
8896 

21 
22 
23 
24 
25 
•26 
27 
28 
29 
30 

7335 
6732 
6/29 
5526 
4923 

73/5 

67;o 

6)06 
5502 
4898 

7294 
6689 
6084 
5478 
4873 

7273 
6667 
606/ 
5455 
4848 

7252 
6645 
6038 
543  ( 
4824 

723) 
6623 
60/5 
5407 
4799 

72/0 
660/ 
5992 
5383 
4774 

7/89 
6579 
5969 
5359 
4749 

7/68 
6557 
5946 
5335 
4724 

(9'7/47 
20-6535 
2  T  5923 
22'53/f 
23-4699 

7-/S24 
7'5244 
7'8665 
8  -2085 
8-5505 

/882 
5305 
8728 
2/50 
5573 

(939 
5365 
8790 
22/6 
5642 

1996 
5425 
8853 
2282 
57(0 

2054 
5485 
89(6 
2347 
5778 

21  1  1 
5545 
8979 
2413 
5847 

2/69 
5605 
9042 
2478 
59/5 

2226 
5665 
9/05 
2544 
5983 

2283 
5725 
9/67 
2609 
6052 

234  / 
5785 
9230 
2675 
6/20 

21 
22 
23 
24 
25 

4320 
37/7 
3/14 
251  / 

/908 

4294 
3690 
3086 
2482 
(878 

4268 
3663 
3058 
2453 
(848 

4242 
3636 
3030 
2424 
(8/8 

42/6 
3609 
3002 
2395 
/788 

4/90 
3582 
2974 
2366 
(758 

4/65 
3555 
2946 
2337 
/72S 

4/38 
3528 
29/8 
2308 
(698 

4//2 
350  / 
2890 
2279 
/668 

24'4086 
25-3474 
26-2862 
27-2250 
28-/63S 

S'8925 
9-2345 
9'5766 
9-9/86 
/  D'2606 

8996 
24/9 
5842 
9265 
2688 

9067 
2493 
59;9 
9344 
2770 

9(38 
2567 
5995 
9424 
2852 

9209 
264  ( 
6072 
9503 
2934 

9280 
27/4 
6/48 
9582 
30/6 

9352 

2788 
6225 
966/ 
3098 

9423 
2862 
630  ; 
974/ 
3/80 

9494 
2936 
6378 
9820 
3262 

9565 

3009 
6454 
9899 
3344 

26 
27 
28 
29 
30 

31 
32 
33 

34 
35 
36 
37 
38 
39 
40 

(305 
0702 
0099 
9495 
8892 

/274 
0670 
0066 
9462 
8858 

(243 
0638 
0033 
9428 
8823 

(2/2 
0606 
»000 
9394 
8788 

//8/ 
0574 
9967 
9360 
8753 

M50 
0542 
9934 
9326 
87/8 

1  1  19 
05/0 
9901 
9292 
8683 

(088 
0478 
9868 
9258 
8648 

(057 
0446 
9835 
9224 
86/3 

29'I026 
30-0414 
30-9802 
3T9190 
32-8578 

(0-6026 
/  0'9446 
/  /  '2867 
(C6287 
IC9707 

6111 
9534 
2957 
6380 
9803 

6/96 
962) 
3047 
6473 
9898 

6280 
9709 
3(37 
6566 
9994 

6365 
9796 
3227 
6659 
»090 

6450 
9884 
33/8 
675  / 
0)85 

6535 
997  / 
3408 
6844 
028  ; 

66/9 
*059 
3498 
6937 
0377 

6704 
0/46 
3588 
7030 
0472 

6789 
0233 
3678 
7(23 
0568 

31 
32 
33 
34 
35 

8289 
7686 
7083 
6480 
5877 

8254 
7649 
7045 
644  / 
5837 

82/8 
76/3 
7008 
6402 
5797 

8/82 
7576 
6970 
6364 
5758 

8/46 
7539 
6932 
6325 
57/8 

8//0 
7502 
6894 
6286 
5678 

8074 
7465 
6856 
6247 
5638 

8038 
7428 
68/8 
6208 
5598 

8002 
739) 
6780 
6/69 
5558 

33-7966 
34-7354 
35-6742 
36-6/30 
37-55(8 

/2'3/27 
/2'6547 
/  2  '9968 
/3-338S 
/3-680S 

3226 
6649 
»072 
3494 
6917 

3324 
6750 
0/75 
360  / 
7027 

3422 
685( 
0279 
3708 
7(36 

352  ( 

6952 
0383 
38(4 
7245 

36)9 
7053 
0487 
392( 
7355 

37;7 
7;54 

059; 

4027 
7464 

38/6 
7255 
0695 
4/34 
7573 

39/4 
7356 
0798 
4240 
7682 

40(2 
7457 
0902 
4347 
7792 

36 

37 
38 
39 

40 

41 
42 
43 
44 
45 

5274 
467  / 
4068 
3465 
2862 

5233 
4629 
4025 
342  / 
28/7 

5/92 

4587 
3982 
3377 
2772 

5/5/ 
4545 
3939 
3333 
2727 

Sill 
4503 
3896 
3289 
2682 

5070 
4462 
3854 
3245 
2637 

5029 
4420 
38/1 
320  ( 
2592 

4988 
4378 
3768 
3/57 
2547 

4947 
4336 
3725 
3//3 
2502 

38-4906 
39-4293 
40'368/ 
41  '3069 
42-2457 

(4-0228 
/4'3648 
(4'7069 
(5-0489 
(5-3909 

0340 
3763 
7/86 
0609 
4032 

0452 
3878 
7304 
0729 
4/55 

0564 
3993 
742  ( 
0850 
4278 

0676 
4(08 
7539 
0970 
4401 

0788 
4222 
7656 
/090 
4524 

0900 
4337 
7774 
/2/0 
4647 

1012 
4452 
7891 
1330 
4770 

//24 
4567 
8009 
(45; 
4893 

(236 
468( 
8(26 
1571 
5016 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

2259 
/656 
/052 

0449 
9846 

22/3 
/609 
(005 
040) 
9797 

2167 
/562 
0957 
0352 
9747 

2/2/ 
(5/5 
0909 
0303 
9697 

2075 
/46S 
086/ 
0254 
9647 

2029 
/42/ 
08/3 
0205 
9597 

(983 
(374 
0765 
0(56 
9547 

(937 
/327 
07/7 
0/07 

9497 

(89/ 
/280 
0669 
0058 
9447 

43-/S45 
44  '(233 
45'062( 
46-0009 
46-9397 

15  "7329 
(6-0749 
I6'4(70 
(67590 
(7-/0/0 

7455 
0878 
430  / 
7724 
//47 

758  ( 
(006 
4432 
7858 
(283 

7706 
)/35 

4563 
7992 
/420 

7832 
1263 
4694 
8/26 
/557 

7958 
(392 
4826 
8259 
/693 

8083 
(520 
4957 
8393 
(830 

8209 
(648 

5088 
8527 
(966 

8335 
(777 
52(9 
866  ( 
2/03 

8460 
1905 
5350 
8795 
2240 

46 

47 
48 
49 
50 

SI 
52 
53 
54 
55 

9243 
8640 
8037 
7434 
683  / 

9/92 
8588 
7984 
7380 
6776 

9/42 
8537 
7932 
7326 
672/ 

909  / 
8485 
7879 
7273 
6667 

9040 
8433 
7826 
72/9 
66/2 

8989 
838) 
7773 
7/65 
6557 

8938 
8329 
7720 
7111 
6502 

8887 
8277 
7667 
7057 
6447 

8836 
8225 
76/4 
7003 
6392 

47-8785 
48-8/73 
49  '756  / 
50-6949 
5  /  '6337 

(7  '4430 
(7-7850 
(S-/27/ 
(8'469/ 
/8'8//( 

4570 
7993 
;4I6 
4838 
826; 

4709 
8/35 
;560 
4986 
84(2 

4848 
8277 
(705 
5/34 
8562 

4988 
84/9 
/850 
528  / 
87/2 

5/27 
856  / 
1995 
5429 
8863 

5266 
8703 
2/40 
5576 
90/3 

5406 
8845 
2284 
5724 
9/63 

5545 
8987 
2429 
587( 
93(3 

5684 
9(29 
2574 
60/9 
9464 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

6228 
5625 
5022 
44/9 
38/6 

6/72 
5568 
4964 
4360 
3756 

6//6 
55// 
4906 
430  / 
3696 

606  / 
5454 
4848 
4242 
3636 

6005 
5398 
479  ( 
4/83 
3576 

5949 
534  / 
4733 
4/25 
35)7 

5893 
5284 
4675 
4066 
3457 

5837 
5227 
46/7 
4007 
3397 

578/ 
5/70 
4559 
3948 
3337 

52-5725 
53'5//3 

54-450) 
55-3888 
56-3276 

19-1531 

I9'495I 
I9'8372 
20-1792 
20-52/2 

/684 
5/07 
8530 
/953 
5376 

(837 
5263 
8689 
2//4 

5540 

(990 
5419 
8847 
2276 
5704 

2/43 
5575 
9006 
2437 
5868 

2296 
5730 
9/64 
2598 
6032 

2449 
5886 
9323 
2759 
6/96 

2602 
6042 
948  ; 
2920 
6360 

2755 
6(97 
9639 
3082 
6524 

2908 
6353 
9798 
3243 
6687 

56 
57 

58 
59 
60 

61 
62 
63 

64 
65 

32/2 
2609 
2006 
/403 
0800 

3(52 
2548 
(944 
/340 
0736 

309/ 
2486 
1881 
1276 
0671 

3030 
2424 

;8;s 
;2;2 

0606 

2969 
2362 
(755 
//48 
054/ 

2908 
2300 
/692 
;084 
0476 

2848 
2238 
(629 
1020 
0411 

2786 
2/76 
(566 
0956 
0346 

2725 
2/(4 
(503 
0892 
028  ( 

57-2664 
58-2052 
59-/440 
60-0828 
6C02/6 

20-8632 
21  '2052 
21  '5473 
21  '8893 
22-23(3 

8799 
2222 
5645 
9068 
249; 

8966 
239  ( 
58(7 
9243 
2668 

9/32 
256  / 
5989 
94/8 
2846 

9299 
2730 
6/6( 
9593 
3024 

9466 
2900 
6333 
9767 
320  ( 

9632 
3069 
6506 
9942 
3379 

9799 
3238 
6678 

*;;7 

3556 

9966 
3408 
6850 
0292 
3734 

*/32 
3577 
7022 
0467 

39); 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

0/97 
9594 
899/ 
8388 
7785 

0/3/ 
'9527 
8923 
83/9 
77/5 

0066 
946; 
8856 
825  / 
7645 

*000 
9394 
8788 
8(82 
7576 

9934 
9327 
8720 
S//3 

7506 

9868 
9260 
8652 
8044 
7436 

9802 
9(93 
8584 
7975 
7366 

9736 
9/26 
85/6 
7906 
7296 

9670 
9059 
8448 
7837 
7226 

6  /  '9604 
62-8992 
63-8380 
64-7768 
657/56 

22-5733 
22-9(53 
23-2574 
23  '5994 
23-94(4 

59(4 
9337 
2760 
6(83 

9605 

6094 
9520 
2945 
637  / 
9797 

6274 
9703 
3/3; 
6560 
9988 

6455 
9886 
33/7 
6748 
»/79 

6635 

»069 
3503 
6937 
0371 

68/5 
0252 
3689 
7/25 
0562 

6996 
0435 
3874 
73(4 
0753 

7(76 
06(8 
4060 
7502 

0944 

7356 
080  / 
4246 
769; 
((35 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 

7/82 
6579 
5976 
5373 
4769 

7111 
6507 
5903 
5299 
4695 

7040 
6435 
5830 
5225 
4620 

6970 
6364 
5757 
5/5; 

4545 

6899 
6292 
5685 
5078 
447  / 

6828 
6220 
56/2 
5004 
4396 

6757 
6(48 
5539 
4930 
432  ( 

6686 
6076 
5466 
4856 
4246 

66(5 
6004 
5393 
4782 
4/7; 

66  "6544 
67-5932 
68-5320 
69-4708 
70-4096 

24-2834 
24-6254 
24-9675 
25-3095 
25-65/5 

3028 
645  ( 
9874 
3297 
6720 

3222 
6648 
»074 
3499 
6925 

34/6 
6845 
0273 
3702 
7/30 

36/0 
7042 
0473 
3904 
7335 

3804 
7238 
0672 
4/06 
7540 

3998 
7435 
0872 
4308 
7745 

4(92 
7632 
1071 
4510 
7950 

4386 
7828 
(270 
47(2 
8/55 

4580 
8025 
(470 
49/5 
8359 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

4/66 
3563 
2960 
2357 
(754 

4091 
3487 
2883 
2279 
/674 

40/5 
34/0 
2805 
2200 
/595 

3939 
3333 
2727 
2(2( 
/5/5 

3863 
3256 
2649 
2042 
/435 

3788 
3/80 
257/ 
1963 
(355 

37(2 
3(03 
2494 
(884 
1275 

3636 
3026 
24/5 
(805 
((95 

3560 
2949 
2337 
(726 
1115 

71  -3483 
72-2871 
73-2259 
74-1647 
75-1035 

25-9935 
26-3355 
26-6776 
27-0/96 
27-36/6 

»I43 
3566 
6989 
0412 
3835 

035; 

3776 
7202 
0628 
4053 

0558 
3987 
74(5 
0844 
4272 

0766 
4/97 
7628 
/060 
449  / 

0974 
4408 
784  ( 
;275 
4709 

;;s( 

46/8 
8055 
(49; 
4928 

1389 
4828 
8268 
1707 
5(46 

(597 
5039 
848( 
(923 
5365 

(804 
5249 
8694 
2(38 
5583 

76 
77 
78 
79 

80 

81 
82 
83 
84 
85 

list 

0548 
9945 
9342 
8739 

/070 
0466 
9862 
9258 
8654 

0990 
0385 
9780 
9/75 
8569 

0909 
0303 
9697 
909  / 
8485 

0828 
022  / 
96/4 
9007 
8400 

0747 
0/39 
953  ( 
8923 
83/5 

0666 
»057 
9448 
8839 
8230 

0585 
9975 
9365 
8755 
8/45 

OS  04 
9893 
9282 
8671 
8060 

76-0423 
76'98II 
77-9/99 
78-8587 
79-7975 

27-7036 
28-0456 
28-3877 
287297 
29'07/7 

7258 
068  ( 
4(04 
7527 
0949 

7479 
0905 
4330 
7756 
//82 

7700 
((29 
4557 
7986 
(4(4 

7922 
(353 
4784 
82(5 
(646 

8/43 
(577 

50;; 

8445 
/879 

8364 

1801 
5238 
8674 
2111 

8586 
2025 
5464 
8904 
2343 

8807 
2249 
569  ( 
9(33 
2575 

9028 
2473 
59(8 
9362 
2807 

8( 
82 
83 
84 
85 

86 

87 
88 
89 
90 

8/36 
7533 
6929 
6326 
5723 

8050 
7446 
6842 
6238 
5634 

7964 
7359 
6754 
6/49 
5544 

7879 
7273 
6667 
6060 
5454 

7793 
7/86 
6579 
5972 
5365 

7707 
7099 
649  / 
5883 
5275 

762  ( 
70(2 
6403 
5794 
5/85 

7535 
6925 
63/5 
5705 
5095 

7449 
6838 
6227 
56/6 
5005 

SO'7363 
81-6751 
82-6/39 
83-5527 
84'49/S 

29-4/37 
297557 
30-0978 
30-4398 
3078/8 

4372 
7795 
(2(8 
464  / 
8064 

4607 
8033 
/459 
4884 

83;o 

4842 
827  ( 
(699 
5(28 
8556 

5077 
8509 
(940 
537( 
8802 

53/2 

8746 
2/80 
56)4 
9048 

5547 
8984 
242; 
5857 
9294 

5782 
9222 
266( 
6(00 
9540 

60(7 
9459 
290  ; 
6343 
9785 

6252 
9697 
3(42 
6586 
*03( 

86 
87 
88 
89 
90 

91 
92 
93 

94 
95 

5/20 
45(7 
39/4 
33  // 
2708 

5030 
4426 
3822 
32/8 
26/3 

4939 
4334 
3729 
3/24 
25/9 

4848 
4242 
3636 
3030 
2424 

4758 
4/50 
3543 
2936 
2329 

4667 
4059 
345  ( 
2843 
2234 

4576 
3967 
3358 
2749 
2/40 

4485 
3875 
3265 
2655 
2044 

4394 
3783 
3/72 
256/ 
;949 

85-4303 
863690 
87-3078 
88-2466 
S9-/854 

3/-/23S 
3  /  "4658 
3  /  '8079 
32'/499 
32'49/P 

(487 
49(0 
8333 
(756 
5/79 

(736 

5;6; 

8587 
20/3 
5438 
8864 
2290 
57/5 

9;4; 

2567 

(984 
54(3 
884( 
2270 
5698 

2233 
5664 
9095 
2527 
5958 

2482 
59)6 
9349 
2783 
62/7 

2730 
6167 
9604 
3040 
6477 

2979 
64(8 
9858 
3297 
6736 

3227 
6670 
»;/2 
3554 
6996 

3476 
692( 
0366 
38/0 
7255 

91 
92 
93 

94 
95 

96 
97 
98 
99 
(00 

69 

2/05 
(502 
0899 
0296 
9693 

2009 
/405 
080  / 
0/97 
9593 

/9I4 
/309 
0704 
0099 
9494 

/8/S 
/2/2 
0606 
fOOO 
9394 

;722 
/  115 
0508 
9901 
9294 

(626 
/0/8 
04/0 
9802 
9/94 

(53; 

092  ( 
03/2 
9703 
9094 

/434 
0824 
02(4 
9604 
8994 

(338 
0727 

o;;6 

9505 

8894 

90-1242 
91-0630 
92-0018 
92-9406 
93-8794 

32-8339 
33-;  759 
33-5/80 
33-8600 
34-2020 

8602 
2025 
5448 
887( 
2294 

9(26 
2555 

5983 
94(2 

2840 

9389 
2820 
625  ( 
9682 
3(/3 

9651 
3085 
6519 
9953 
3387 

99/3 
3350 
6787 
»223 
3660 

»(76 
36(5 
7054 
0494 
3933 

0438 
3880 
7322 
0764 
4206 

0700 
4/45 
7590 
(034 
4479 

96 
97 
98 
99 
100 

6()/  |  59'  |  58'  |  57' 

56' 

55'  |  54'   53' 

52' 

51' 

60'   |  5'.)'   58' 

57'  1  56' 

55'   54' 

53'   52' 

51' 

SINE. 

COSINE.            69° 
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20 

COSINE. 

SINE.             20° 

/ 

2 
3 

4 
5 

KC 

ii' 

i-2' 

13' 

14' 

16' 

16' 

17 

18' 

19' 

10' 

11'   12'   13' 

14'  i  15' 

10' 

17' 

18' 

1<J' 

( 
2 
3 
4 
5 
6 
7 
8 
9 

to 

9387 
8774 
8/6/ 
7548 
6935 

9386 
8772 
8/58 
7544 
6930 

9385 
8770 
8(55 
7540 
6925 

9384 
8768 
8/52 
7536 
6920 

9383 
8766 
8(49 
7532 
69(5 

9382 
8764 
8(46 
7528 
69/0 

938) 
8762 
8/43 
7524 
6905 

9380 
8760 
8)40 
7520 
6899 

9379 
8758 
»/37 
75/6 
6894 

'9378 
/  '8756 
2-8/34 
375/2 
•4-6889 

•3448 
•6895 
/  "0343 
(  '3790 
/  '7238 

3450 
690  / 
035  / 
380  / 
725  / 

3453 
6906 
0359 
38/2 
7265 

3456 
69(( 

0367 
3823 
7279 

3458 
69/7 
0375 
3834 
7292 

346  / 
6922 
0384 
3845 
7306 

3464 
6928 
0392 
3856 
7320 

3467 
6933 
0400 
3867 
7333 

3469 
6939 
0408 
3877 
7347 

3472 
6944 
04/6 
3888 
7360 

6 
7 
8 
9 
(0 

6322 
5709 
5096 
4482 
3869 

63/6 
5702 
5087 
4473 
3859 

63(0 
5695 
5079 

4464 
3849 

6304 
5687 
507/ 
4455 
3839 

6298 
5680 
5063 

4446 
3829 

629  / 
5673 
5055 
4437 
38(9 

6285 
5666 
5047 
4428 
3809 

6279 
5659 
5039 
44/9 

3799 

6273 
5652 
503  / 
44/0 
3789 

5'6267 
6-5645 
7-5023 
8'440/ 
9-3779 

2-0685 
2  4/33 
27580 
3-/028 

3-4475 

0702 
4/52 
7602 
/052 
4503 

07/8 
4/7( 
7624 
(077 
4530 

0734 
4/90 
7646 
1101 
4557 

075  / 
4209 
7668 
1(26 
4584 

0767 
4228 
7689 
1151 
46/2 

0783 
4247 
77// 
//75 
4639 

0800 
4266 
7733 
(200 
4666 

08/6 
4285 
7755 
/224 

4694 

0833 

4305 
7777 
(249 
4721 

// 

/2 
13 

14 
15 

3256 
2643 
2030 
/4/7 
0804 

3245 
263  / 
20/7 
(403 
0789 

3234 
26/9 
2004 
/389 
0774 

3223 
2607 
(99  ( 
(375 
0759 

32/2 
2595 
/978 
/36( 
0744 

320  ( 
2583 
(965 
(347 
0729 

3/90 
257  / 
(952 
(333 
07/4 

3179 
2559 
/939 
/3/9 
0698 

3/68 
2547 
/926 
/304 
0683 

10-3157 
1  1  '2535 
12-1912 
13-1290 
(4-0668 

3-7923 
4-/370 
4'48/S 
4  '8265 
5'/7/3 

7953 
(403 
4853 
8304 
(754 

7983 
/436 
4889 
8342 
(795 

8013 
/469 
4924 
8380 
/836 

8043 
/50( 
4960 
84/8 
1877 

8073 
/534 
4995 
8456 
1918 

8/03 
/567 
503  / 
8495 
(959 

8/33 
(600 
5066 
8533 
1999 

8/63 
(632 
5/02 
857/ 
2040 

8/93 
(665 
5/37 
8609 

208/ 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

0191 

9578 
8965 
8352 
7739 

0/75 
956  / 
8947 
8333 
77/9 

0/59 
9544 
.8929 
83/4 
7699 

0(43 
9527 
89(( 
8295 
7679 

0/27 
95/0 
8893 
8275 
7658 

ol  II 
9493 
8874 
8256 
7638 

0094 
9475 
8856 
8237 
7618 

0078 
9458 
8838 
82/8 
7598 

0062 
944  / 
8820 
8/99 
7578 

(5'0046 
(5-9424 
(6-8802 
17-8180 
(S'7558 

5-5/60 
5'8608 
6'2055 
6-5503 
6-8950 

5204 
8654 
2(05 
5555 

9005 

5248 
8701 
2/54 
5607 
9060 

529  / 
8747 
2203 
5659 
9//4 

5335 
8793 
2252 
57(0 
9(69 

5379 
8840 
230  / 
5762 
9223 

5422 
8886 
2350 
58/4 
9278 

5466 
8933 
2399 
5866 
9333 

55/0 
8979 
2448 
59/8 
9387 

5553 
9025 
2498 
5970 
9442 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

7/26 
65/3 
5900 
5287 
4673 

7/05 
649  / 
5876 
5262 
4648 

7084 
6468 
5853 
5238 
4623 

7062 
6446 
5830 
52(4 
4598 

704  / 
6424 
5807 
5/90 
4573 

7020 
6402 
5784 
5/66 
4548 

6999 
6380 
576  / 
5/42 

4523 

6978 
6358 
5738 
5//S 

4497 

6957 
6336 
57/4 
5093 
4472 

(9  '6935 
20-63/3 
21-5691 
22-5069 
23  '4447 

7'2398 
7'5845 
7  '9293 
S'274/ 
8-6/88 

2455 
5906 
9356 
2806 
6256 

25/3 
5966 
94/9 
2872 
6325 

2570 
6026 
948  / 
2937 
6393 

2627 
6086 
9544 
3003 
646  ( 

2685 
6/46 
9607 
3068 
6529 

2742 
6206 
9670 
3/34 
6598 

2799 
6266 
9732 
3)99 
6666 

2856 
6326 
9795 
3265 
6734 

29/4 
6386 
9858 
3330 
6802 

21 
22 
23 

24 
25 

26 
27 
28 
29 
30 

4060 
3447 
2834 
222  / 
/608 

4034 
3420 
2806 
2/92 
/578 

4008 
3393 
2778 
2/63 
/548 

3982 
3366 
2750 
2(34 
(5(8 

3956 
3339 
2722 

2/05 
(488 

3930 
33/2 
2694 
2075 

1457 

3904 
3284 
2665 
2046 

/427 

3877 
3257 
2637 
20/7 
(397 

385  / 
3230 
2609 
(988 
(367 

24-3825 
25-3203 
26'258/ 
27-1959 
28-1336 

8-9636 
9'30S3 
9'653/ 
9-9978 
10-3426 

9707 
3(57 
6607 
#057 
3508 

9778 
323  ( 
6683 
0/36 
3589 

9849 
3304 
6760 
02/6 
367) 

9919 
3378 
6836 
0295 
3753 

9990 
3452 
69/3 
0374 
3835 

#06/ 
3525 
6989 
0453 
39/7 

0)32 

3599 
7066 
0532 
3999 

0203 
3673 
7/42 
06// 

408/ 

O27.t 
3746 
72/8 
0690 
4/63 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

0995 
0382 
9769 
9)56 
8543 

0964 
0350 
9736 
9/22 
8508 

0933 
03/8 
9703 
9088 
8473 

0902 
0286 
9670 
9053 
8437 

087( 
0253 
9636 
90(9 
8402 

0839 
022) 
9603 
8985 
8367 

0808 
0/89 
9570 
895  / 
8332 

0777 
0/57 
9537 
89/7 
8296 

0746 
0/24 
9503 
8882 
826  / 

29-07/4 
30-0092 
30'9470 
3  /  -8848 
32-8226 

/  D'6873 
//'032/ 
/  /  '3768 
/C72/6 
(2-0663 

6958 
0408 
3858 
7309 
0759 

7042 
0495 
3948 
740  / 
0854 

7/27 
0583 
4038 
7494 
0950 

72/2 
0670 
4/29 
7587 
/045 

7296 
0757 
42/9 
7680 
1141 

738  / 
0845 
4309 
7773 
/237 

7465 
0932 
4399 
7865 
1332 

7550 
(0/9 
4489 
7958 
(427 

7635 
//07 
4579 
805  / 
/523 

31 
32 
33 
34 

35 

36 

37 
38 
39 
40 

7930 
73/7 
6704 
609  / 

5478 

7894 
7280 
6665 
605  / 

5437 

7857 
7242 
6627 
60/2 
5397 

7821 
7205 
6589 
5973 
5357 

7785 
7/68 
655  ( 
5934 
53(7 

7749 
7/3( 
65/3 
5895 

5277 

77/3 

7094 
6474 
5855 
5236 

7676 
7056 
6436 
58/6 
5/96 

7640 
70/9 
6398 
5777 
5/56 

337604 
34-6982 
35-6359 
36-5737 
37-5115 

/2'4/// 
/  2  7558 
/3-/006 
/  3  '4453 
/3790/ 

4209 
7659 
(((0 
4560 
80/0 

4307 
7760 
/2/3 
4666 
S//9 

4406 
786/ 
/3/7 

4773 
8228 

4504 
7962 
/42( 
4879 
8338 

4602 
8063 
1524 
4986 
8447 

4700 
8/64 
(628 
5092 
8556 

4799 
8265 
)732 
5(98 
8665 

4897 
8366 
(836 
5305 

8774 

4995 
8467 
1939 

54M 
8883 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

4864 
425  / 
3638 
3025 
2412 

4823 
4209 
3595 
298  / 
2367 

4782 
4/67 
3552 
2937 
2322 

474( 
4/25 
3509 
2893 
2277 

4700 
4083 
3466 
2848 
223  ( 

4658 
4040 
3422 
2804 
2/86 

46/7 
3998 
3379 
2760 
2/4/ 

4576 
3956 
3336 
27/6 
2095 

4534 
39/3 
3292 
267  / 
2050 

38-4493 
39-3871 
40  '3249 
4  /  '2627 
42-2005 

(4-/34S 
/  4  '4796 
(4-8243 
(5'(69( 

(5'5/3S 

/460 
491  1 
8361 
1811 
5261 

/572 
5025 
8478 
/93/ 
5384 

/6S4 
5/40 
8596 
205  / 
5507 

/796 
5255 
87/3 
2171 
5630 

1908 
5369 
8830 
2292 
5753 

2020 
5434 
8948 
24/2 
5875 

2(32 
5598 
9065 
2532 

599S 

2244 
57/3 
9/82 
2652 
6/2/ 

2355 
5828 
9300 
2772 
6244 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

/799 
1196 

0573 
9960 
9347 

(753 

//39 
0525 
99)  / 
9297 

/707 
(092 
0477 
9862 
9247 

(66( 

1044 
0428 
98/2 
9/96 

(6(4 
0997 
0380 
9763 
9(46 

/568 
0950 
0332 
97/4 
9096 

(522 
0903 
0283 
9664 
9045 

/475 
0855 
0235 
96/5 
8995 

/429 
0808 
0/87 
9566 

8944 

43-/3S2 

44'0760 
45-0/38 
45-95/6 

46'8894 

/5-S586 
/  6  '2033 
(6'548( 
(6'8929 
(7-2376 

87/2 
2162 
56/2 
9062 
25)3 

8837 
2290 
5743 
9/96 
2649 

8963 
24/8 
5874 
9330 

2786 

9088 

2547 
6005 
9464 
2922 

92/4 
2675 
6/36 
9597 
3059 

9339 
2803 
6267 
973  / 
3/95 

9465 
2932 
6398 
9865 
333  ( 

9590 
3060 
6529 
9998 
3468 

97/6 
3/88 
6660 
#/32 

3604 

46 
47 
48 
49 
50 

51 
52 
53 

54 
55 
56 
57 
58 
59 
60 

8734 
8121 
7508 
6895 
6282 

8683 
8069 
7455 
6840 
6226 

863  / 
80/6 
740  / 
6786 
6/7/ 

8580 
7964 
7348 
6732 

61/6 

8529 
79(2 
7295 
6678 
606  ( 

8478 
7859 
724  / 
6623 
6005 

8426 
7807 
7/88 
6569 
5950 

8375 
7755 
7/35 
65/4 
5894 

8323 
7702 
708  / 
6460 
5839 

47-8272 
48-7650 
49'7028 
50-6406 
5/5783 

(7'5824 
/7'927( 
/S'27/9 
/S'6/66 
/  8  '961  4 

5963 
94)3 
2863 
63/4 
9764 

6/02 
9555 
3008 
6461 
99(4 

624  / 
9697 
3/53 
6608 
4064 

6380 
9839 
3297 
6756 

02/4 

6520 
9981 
3442 
6903 
0364 

6659 
#/23 
3587 
705/ 
05/5 

6798 
0265 
373  ( 
7(98 
0665 

6937 
0407 
3876 
7345 
08/5 

7076 
0548 
402/ 
7493 
0965 

51 
52 
53 

54 
55 

5669 
5055 
4442 
3829 
32/6 

56/2 

4998 
4384 
3770 
3/56 

5556 
494  / 
4326 
37(/ 
3096 

5500 
4884 
4268 
3652 
3036 

5444 
4826 
4209 
3592 

2975 

5387 
4769 
4/5/ 
3533 

29/5 

533  / 

47/2 
4093 
3473 
2854 

5274 
4654 
4034 
34/4 
2794 

52/8 
4597 
3976 
3354 
2733 

52-5161 
53-4539 
54-39/7 
55-3295 
56-2673 

/9'306/ 
/  9  '6509 
(9-9956 
20'3404 
20'685( 

32/4 

6664 
#//5 
3565 
70)5 

3367 
6820 
0273 
3726 
7/79 

3520 
6976 
043  / 
3887 
7347 

3673 
7131 
0590 
4048 
7506 

3826 
7287 
0748 
4209 
7670 

3978 
7442 
0906 
4370 
7834 

4(3( 
7598 
(064 
4531 
7998 

4284 
7753 
(223 
4692 
8/6/ 

4437 
7909 
13SI 
4853 
8325 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

2603 
1990 
(377 
0764 
OISI 

2542 
(928 

1314 

0700 

0086 

248  / 
/866 
/25( 
0636 
{020 

24/9 
/803 
//87 
057  / 

9955 

2358 
(74) 
O24 
0507 
9890 

2297 
/679 
/06/ 
0442 
9824 

2235 
/6/6 
0997 
0378 
9759 

2/74 
/554 
0934 
03/3 
9693 

2//2 
(49/ 
0870 
0249 
9628 

57  "205  / 
58'  (429 
59-0806 
60-0/84 
60  9562 

2  /  '0299 
21  '3746 
2(7/94 
22'064( 
22-4089 
227536 
23-0984 
23  '443  ( 
23-7879 
24  '(326 

0465 
39)6 
7366 
08(6 
4266 
77/7 
O67 
46)7 
8067 
(5)8 

0632 
4085 
7538 
099  / 
4444 
7897" 
(350 
4803 
8256 
(709 

0798 
4254 
77/0 
1166 
4621 
8077~ 
/533 
4988 
8444 
/900 

0965 
4423 
7882 
(340 
4799 
8257" 
/7(6 
5/74 
8632 
209  / 

1131 
4593 
8054 
(5/5 
4976 
8437~ 
/S98 
5360 
882  / 
2282 

/298 
4762 
8226 
/690 
5/54 
86/>" 
208  ( 
5545 
9009 
2473 

)464 
493  ( 
8398 
(864 
533  / 
"8797 
2264 
573  / 
9/97 
2664 

(63) 
5/00 
8569 
2039 
5508 
8978 
2447 
59/6 
9386 
2855 

(797 
5269 
874/ 
22/3 
5686 
9/58 
2630 
6/02 
9574 
3046 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 

70 

9538 
8925 
83/2 
7699 
7086 

9472 
8858 
8244 
7629 
70/5 

9405 
8790 
8/75 
7560 

6945 

9339 
8723 
8/07 
749  ( 

6875 

9273 
8656 
8039 
742) 
6804 

9206 
8588 
7970 
7352 
6734 

9/40 
8521 
7902 
7283 
6663 

9073 
8453 
7833 
72/3 
6593 

9007 
8386 
7764 
7/43 
6522 

6/-8940 
62-83/8 
63-7696 
647074 
65-6452 

71 
72 
73 
74 
75 

6473 
5860 
5246 
4633 
4020 

640  / 
5787 
5/73 
4559 
3945 

6330 
57/5 
5(00 
4485 
3870 

6259 
5643 
5027 
44(0 
3794 

6(87 
5570 
4953 
4336 
37/9 

til  16 
5498 
4880 
4262 
3643 

6044 
5425 
4806 
4/87 
3568 

5973 
5353 
4733 
4//2 
3492 

590  / 
5280 
4659 
4038 
34/7 

66-5829 
67-5207 
68-4585 
69-3963 
70  '334  / 

24-4774 
24-8222 
25'  (669 
25'5//7 

25-8564 

4968 
84(8 
(868 
53/9 
8769 

5(62 
86/5 
2068 
552  / 
8974 

5356 
88M 
2267 
5723 
9/78 

5549 
9008 
2466 
5925 
9383 

5743 
9204 
2665 
6/27 
9588 

5937 
9401 
2865 
6329 

9793 

6/3/ 
9597 
3064 
6530 
9997 

6324 
9794 
3263 
6732 
#202 

65/8 
9990 
3462 
6934 
0406 

71 
72 
73 

74 

75 

76 
77 
78 
79 
80 

3407 
2794 
2181 
1568 
0955 

333  / 
27/7 
2/03 
/489 
0875 

3255 
2640 
2025 
(409 
0794 

3(78 
2562 
(946 
(330 
07(4 

3(02 
2485 
(868 
(25( 
0634 

3025 
2407 
/789 
1171 
0553 

2949 
2330 
1711 

1092 
0472 

2872 
2252 
/632 
(0/2 
0392 

2796 
2/74 
(553 
0932 
03// 

7T27I9 
72-2097 
73-1475 
74-0853 
75-0230 

26-20/2 
26-5459 
26-8907 
27  "2354 
27'5802 

22/9 
5669 
9/20 
2570 
6020 

2427 
5880 
9333 
2786 
6239 

2634 
6090 
9546 
300  / 
6457 

2842 
6300 
9758 
32/7 
6675 

3049 
65/0 
997/ 
3433 
6894 

3256 
6720 
#/84 
3648 
7//2 

3464 
6930 
0397 
3864 
7330 

367/ 
7/40 
06/0 
4079 
7549 

3878 
735  / 
0823 
4295 
7767 

76 
77 
78 
79 
80 

tl 

82 
83 
84 
85 

0342 
9729 
9//6 
8503 
7890 

0261 
9647 
9033 
84/8 
7804 

0(79 
9564 
8949 
8334 
77(9 

0098 
9482 
8866 
8250 
7634 

#0/7 
9399 
8782 
8)65 
7548 

9935 
93/7 
8699 
808/ 
7463 

9853 
9234 
86/5 
7996 
7377 

9772 
9/52 
8532 
79// 
729  / 

9690 
9069 
8448 
7827 
7206 

75-9608 
76-8986 

77-8364 
78-7742 
797/20 

27  '9249 
28-2697 
28-6/44 
28-9592 
29-3039 

9470 
292( 
637) 
982  ( 
327( 

9692 
3(45 
6598 
#050 
3503 

99/3 
3368 
6824 
0280 
3736 

#/34 
3592 
705  / 
0509 
3967 

0355 
38/6 
7277 
0738 
4200 

0576 
4040 
7504 
0968 
4432 

0797 
4263 
7730 
//97 
4663 

/0/8 
4487 
7957 
/426 
4895 

/239 
47/( 
8/83 
/655 
5/27 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

7277 
6664 
605  / 
5437 
4824 

7/90 
6576 
5962 
5348 
4734 

7/04 
6469 
5874 
5259 
4644 

70(8 
640  ( 
5785 
5(69 
4553 

693  ( 

6314 
5697 
5080 
4463 

6845 
6226 
5608 
4990 
4372 

6758 
6/39 
5520 
490  / 
4282 

667  / 
605  / 
543  / 
48// 
4/9/ 

6584 
5963 
5342 
472/ 
4/00 

80-6498 
81-5876 
82-5253 
83  '463  / 
84'4009 

29-6487 
29-9934 
30-3382 
30-6829 
31  -0277 

6722 
#/72 
3622 
7072 
0523 

6956 
0409 
3862 
73/5 
0768 

7/9( 

0647 
4(03 
7558 
(0(4 

7426 
0884 
4343 
780  / 
(260 

766  / 
M22 
4583 
8044 
/505 

7895 
/359 
4823 
8287 
)75/ 

8/30 
/597 
5063 
8530 
/997 

8365 
/834 
5303 
8773 
2242 

8599 
207( 
5543 
9016 
2488 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

42// 
3598 
2985 
2372 
(759 

4/20 
3506 
2892 
2278 
(664 

4029 
34(4 
2798 
2(83 
(568 

3937 
332  ( 
2705 
2089 
/473 

3846 
3229 
26(2 
(994 
/377 

3754 
3/36 
25(8 
(900 

1282 

3662 
3043 
2424 
1805 

)/86 

357  / 
295  / 
233  / 
/7/0 
/090 

3479 
2858 
2237 
1616 
0994 

85-3387 
86'2765 
87-2/43 
8S-/52/ 
89-0899 

3  1-372  '6 
3/7/72 
32-06/9 
32-4067 
3275/4 

3973 
7423 
0873 
4324 
7774 

422  / 
7674 
((27 
4580 
8033 

4470 
7926 
(38( 
4837 
8293 

47/8 
8/77 
/635 
5093 
8552 

4967 
8428 
(889 
5350 
MM 

52/5 
8679 
2/43 
5607 
907( 

5463 
8930 
2396 
5863 
9330 

57// 
9/8) 
2650 
6/20 
9589 

5960 
9432 
2904 
6376 
9848 

91 
92 
93 

94 
95 

96 

97 
98 
99 
100 

G'J 

1146 
0533 
9920 
9307 

8694 

1050 

0436 
9822 
9207 
8593 

0953 
0338 
9723 
9108 
8493 

0857 
024  ( 
9625 
9009 
8393 

0760 
0(43 
9526 
8909 

SI'  9  2 

0664 
4046 
9427 
8809 
8/9) 

0567 
9948 
9329 
87/0 
809  / 

0470 
9850 
9230 
86/0 
7990 

0373 
9752 
9I3/ 
85/0 

7889 

90-0276 
90-9654 
91-9032 
92'84/Q 
93-7788 

33'0962 
33-44/0 
33-7857 
34'  (305 

34-4752 

(224 
4674 
8/25 
/575 
5025 

(486 

4939 
8392 
(845 
5298 

/748 
5204 
8660 
2//5 
557  ( 

20(0 
5469 
8927 
2386 

5844 

2272 
5734 
9/95 
2656 
6//7 

2534 

5998 
9462 
2926 

6590 

2796 
6263 
9730 
3/96 

6663 

3058 
6528 
9997 
3466 
6936 

3320 
6792 
#264 
3736 
7209 

96 
97 
98 
99 
100 

5(7 

411' 

48!  |  47'   4ff   46'  \  44' 

43' 

42'    41' 

:,i  i' 

49'   48'  |  47' 

46' 

45'   44'   43'  |  42' 

41' 

SINK. 

COSINE.           69° 

TRAVERSE  TABLES. 


20°           COSINE. 

SINE.            20° 

r 

2 
3 
4 
5 

20'  |  21' 

•22' 

•23' 

24'   25' 

2(i'   27' 

28' 

29' 

20' 

21' 

22' 

23' 

24'   25'  |  26' 

27'   28'   29' 

/ 
2 
3 
4 
5 

9377 
8754 
8/3/ 
7507 
6884 

9376 
8752 
8/28 
7503 
6879 

9375 
8750 
8/25 
7499 
6874 

9374 
8748 
8/2/ 
7495 
6869 

9373 
8746 
8//S 
749  / 
6864 

9372 
8744 
S//5 
7487 
6859 

937/ 
8742 
8112 
7483 
6854 

9370 
8740 
8/09 
7479 
6849 

9369 
8738 
8/06 
7475 
6844 

•9368 
/  '8735 
2-8/03 
3-7471 
4-6839 

•3475 
•6950 
/  '0424 
/  '3899 
/  7374 

3478 
6955 
0433 
39/0 
7388 

3480 
696  / 
044/ 
392/ 
740  / 

3483 
6966 
0449 
3932 
74/5 

3486 
697/ 
0457 
3943 
7429 

3488 
6977 
0465 
3954 
7442 

349  / 
6982 
0474 
3965 
7456 

3494 
6988 
0482 
3976 
7469 

3497 
6993 
0490 
3986 
7483 

3499 
6999 
0498 
3997 
7497 

6 
7 
8 
9 
10 

626  / 

5638 
50/5 
4392 
3769 

6255 
563  / 
5007 
4383 
3759 

6249 
5624 
4999 
4374 
3748 

6243 
56/7 
499  / 
4364 
3738 

6237 
56/0 
4983 

4355 
3728 

623  / 
5603 
4974 
4346 
37/8 

6225 
5596 
4966 
4337 
3708 

62/9 
5588 
4958 
4328 
3698 

62/3 
558  / 

4950 
43/9 
3688 

5  "6206 
6-5574 

7  '4942 
8-4310 
9-3677 

2-0849 
2  '4324 
2'7798 
3'/273 

3-4748 

0865 
4343 
7820 
/298 
4775 

0882 
4362 
7842 
/322 
4803 

0898 
438/ 
7864 
(347 
4830 

09/4 
4400 
7886 
/37/ 
4857 

093  / 

44/9 
7908 
/396 

4884 

0947 
4438 
7929 
/42/ 
49/2 

0963 

4457 
795  / 
/445 
4939 

0980 
4476 
7973 
(470 
4966 

0996 
4495 
7995 
(494 
4993 

6 
7 
8 
9 

(0 

II 
12 
13 
/4 
15 

3/46 
2522 
1899 
1276 
0653 

3/34 
25/0 
(886 
/262 
0638 

3/23 
2498 
(873 
(248 
0623 

3//2 

2486 
/860 
(234 
0607 

3/0/ 
2474 
(847 
(2/9 
0592 

3090 
2462 
(833 
/205 
0577 

3079 
2449 
/820 
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9556 
8933 
83/0 
7687 

#082 
9458 
8834 
82/0 
7586 

9985 
9360 
8735 
8//0 

7485 

9888 
9262 
8636 
8009 
7383 

9791 
9/64 
3536 
7909 
7282 

9693 
9065 
8437 
7809 
7/S/ 

9596 
8967 
8337 
7708 
7079 

9498 
8868 
8238 
7608 
6977 

9401 
8770 
8/38 
7507 
6876 

89'9303 
90'867/ 
9  /  '8039 
92-7406 
93  "6774 

33-3582 
337057 
34-0532 
34'4006 
34  748  / 

3844 
732  / 
0799 
4276 
7754 

4/06 
7586 
/066 
4546 
8027 

4367 
7850 
/333 
4816 

8299 

4629 
81/5 
/60/ 
5086 
8572 

489  / 
8379 
/868 
5356 
8845 

5/53 
8644 
2/35 
5626 
9//7 

54/4 
8908 
2402 
5896 
9390 

5676 
9(73 
2669 
6(66 
9662 

5938 
9437 
2936 
6436 
9935 

96 
97 
98 
99 
100 

40' 

39' 

38' 

37' 

3ff 

35? 

34' 

|f 

32' 

31' 

40' 

39' 

38' 

37' 

3tf 

35' 

34' 

33' 

32' 

31; 

i 

SINE. 

COSINE.            69" 
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TRAVERSE  TABLES. 


20' 

i 

2 
3 
4 
5 

COSINE. 

SINE.           20° 

3.1 

31'   32' 

33'   34' 

35'   31, 

37'  |  3-<'   39' 

30' 

31' 

32' 

33'   34'  |  35'   36'   37' 

38'   :>:'.> 

/ 
2 
3 
4 
5 

9367 
8733 
8/00 
7467 
6834 

9366 
873  / 
8097 
7463 
6829 

9365 
8729 
8094 
7459 
6823 

936- 
8727 
8091 
7455 
68(8 

9363 
8725 
8088 
745  / 
68(3 

9362 
8723 
8085 
7446 
6808 

936  / 
872  / 
8082 
7442 
6803 

9360 
87/9 
8079 
7438 
6798 

9359 
87(7 
8076 
7434 
6793 

•9358 
1-8715 
2  '8073 
3  '7430 
4  '6788 

•3502 
'7004 
/  '0506 
/  '4008 
775/0 

3505 
70(0 
05/4 
40/9 
7524 

3508 
70/5 
0523 
4030 
7538 

35/0 

7020 
053  / 
4041 
755  ( 

35/3 
7026 
0539 
4052 
7565 

35/6 
703  / 
0547 
4063 
7578 

35(8 
7037 
0555 
4074 
7592 

352/ 
7042 
0563 
4085 
7606 

3524 
7048 
0572 
4095 
76(9 

3527 
7053 
0580 
4106 
7633 

6 

7 
8 
9 
(0 

6200 
5567 
4934 
4300 
3667 

6/94 
5560 
4926 
429  / 

3657 

6/88 
5553 
49/7 
4282 

3647 

6(82 
5546 
4909 
4273 
3637 

6(76 

5538 
490  ( 
4264 
3626 

6(70 
553  ( 
4893 
4255 
36(6 

6/64 
5524 
4885 
4245 
3606 

6(57 

55/7 
4877 
4236 
3596 

6/5/ 
55/0 
4868 
4227 
3585 

5-6/45 
6-5503 
7'4860 
8-42/8 
9-3575 

2-/0/2 
2-45(5 
2'80/7 
3'/5/9 
3'502/ 

(029 
4534 
8038 
(543 
5048 

/045 
4553 
8060 
(568 
5075 

1061 

4572 
8082 
/592 
5/02 

(078 

459  / 
8/04 
(6(7 
5/30 

(094 
46/0 
8/26 
I64/ 
5/57 

1110 

4629 
8/47 
(666 
5/84 

1127 
4648 
8/69 
/690 
52// 

1143 
4667 
8191 
1715 
5239 

060 
4686 
82/3 
/739 
5266 

6 

7 
8 
9 
10 

II 

12 
13 
14 
IS 

3034 
2401 
/767 
1134 
0501 

3023 
2388 
/754 
//20 
0486 

30/2 
2376 
/74/ 
(/06 
0470 

3000 
2364 
(728 
/09/ 
0455 

2989 
2352 
(7/4 
(077 
0440 

2978 
2339 
1701 
1063 
0424 

2967 
2327 
1688 
/048 
0409 

2955 
23/5 
/674 
/034 
0394 

2944 
2303 
/66/ 
/020 
0378 

/fl'2933 
(  /  '2290 
/2-/64S 
/3-/005 
(4-0363 

3  '8523 
4-2025 
4-5527 
4'9029 
5'253/ 

8553 
2058 
5562 
9067 
2572 

8583 
2090 
5598 
9(05 
26/3 

86/3 
2/23 
5633 
9/43 
2654 

8643 
2/56 
5669 
9/82 
2695 

8673 
2/88 
5704 
9220 
2735 

8703 
222  / 
5739 
9258 
2776 

8733  8762 
2254  2286 
5775  58/0 
9296  9334 
28/7  2858 

8792 
23/9 
5846 
9372 
2899 

II 
12 
13 
14 
15 

16 
17 
18 
19 

20 

9868 
9234 
860  / 
7968 
7334 

985) 
92/7 
8583 
7948 
73/4 

9835 
9200 
8564 
7929 
7294 

98/9 
9/82 
8546 
79/0 
7273 

9802 
9/65 
8528 
7890 
7253 

9786 
9/48 
8509 
7871 

7232 

9770 
9/30 
849  / 
785  / 
72/2 

9753 
9//3 
8472 
7832 
7/9/ 

9737 
9095 
8454 
78/2 
7/7/ 

/4'9720 
(59078 
/6'8435 
17^7793 
(87(50 

5-6033 
5-9535 
6'3037 
6  '65  39 
7'004/ 

6077 
9582 
3086 
659( 
0096 

6/20 
9628 
3/35 
6643 
0/50 

6/64 

9674 
3/84 
6695 
0205 

6208 
9720 
3233 
6746 
0259 

625  / 
9767 
3282 
6798 
03/4 

6295 
98/3 
333  / 
6850 
0368 

6338 
9859 
338/ 
6902 
0423 

6382 
9906 
3430 
6953 
0477 

6425 
9952 
3479 
7005 
0532 

16 

17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

670; 
6068 
5435 
480  / 
4/68 

6680 
6045 
541  / 
4777 
4(43 

6658 
6023 
5388 
4752 
4//7 

6637 
600  ( 
5364 
4728 
4092 

66/5 
5978 
534  / 
4703 
4066 

6594 
5956 
53/7 
4679 
4040 

6572 
5933 
5294 
4654 
40/5 

655  / 
591  ( 
5270 
4630 
3989 

6529 
5888 
5247 
4605 
3964 

(9-6508 
20  '5865 
2f5223 
22'458/ 
23-3938 

7'3544 
77046 
8  '0548 
S'4050 
87552 

360/ 
7/06 
06/0 
4//5 
7620 

3658 
7(66 
0673 
4(8( 
7688 

37/5 
7225 
0736 
4246 
7756 

3772 
7285 
0798 
43/1 
7824 

3830 
7345 
086  / 
4377 
7892 

3887 
7405 
0924 
4442 
7960 

3944 
7465 
0986 
4507 
8028 

400  / 
7525 
(049 
4573 
8097 

4058 
7585 

4638 
8(65 

21 
22 
23 
24 
25 

3535 
290  / 
2268 
(635 
(002 

3508 
2874 
2240 
/605 
097/ 

3482 
2846 
221  / 
/576 
0940 

3455 
28/9 
2/83 
/546 
09/0 

3429 
279  / 
2/54 
(5/7 

0879 

3402 
2764 
2/25 
/487 
0849 

3375 
2736 
2097 
/457 
08/8 

3349 
2708 
2068 
(428 
0787 

3322 
268  / 
2039 
(398 
0756 

24  '3296 
25-2653 
26-2011 
27-1368 
28-0726 

9-/054 
9  '4556 
9-8058 
10*1560 

/0'5062 

1/25 

4630 
8/34 
/639 

5/44 

(196 

4703 
82// 
/7/8 

5226 

(266 
4777 
8287 
/797 
5307 

/337 

4850 
8363 
(876 

5389 

/408 
4924 
8439 
/955 

547/ 

/479 
4997 
85/6 
2034 
5552 

1550 
5071 
8592 
2//3 
5634 

/620 

5/44 
8668 
2/92 
57/6 

(69( 
52/8 
8744 
227  / 

5798 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

0368 
9735 
9/02 
8469 
7835 

0337 
9702 
9068 
8434 
7800 

0305 
9670 
9035 
8399 
7764 

0274 
9637 
900  ( 
8365 
7728 

0242 
9605 
8967 
8330 
7692 

02/0 
9572 
8933 
8295 
7657 

0(78 
9539 
8900 
8260 
762  ( 

0/47 
9506 
6866 
8225 
7585 

0//5 
9474 
8832 
8191 
7549 

29-0083 
29  "944  / 
30-8798 
3/-S/56 
32-75/3 

/fl'8564 
/  (  -2066 
(  /  '5568 
//'907/ 
/  2  '2573 

8649 
2/54 
5658 
9/63 
2668 

8733 
224  ( 
5748 
9256 
2763 

88  (8 
2328 
5838 
9348 
2859 

8902 
24/5 
5928 
9441 
2954 

8986 
2502 
60/8 
9534 
3049 

907/ 
2589 
6/08 
9626 
3/45 

9/55 
2676 
6/98 
97/9 
3240 

9240 
2764 
6287 
98// 
3335 

9324 
2851 
6377 
9904 
3430 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

7202 
6569 
5935 
5302 
4669 

7/65 
653  / 
5897 
5262 
4628 

7/29 
6493 
5858 
5223 
4587 

7092 
6455 
58(9 
5/83 
4546 

7055 
64(8 
5780 
5(43 
4506 

70/8 
6380 
574  ( 
5/03 
4465 

698  ( 
6342 
5703 
5063 

4424 

6945 
6304 
5664 
5023 
4383 

6908 
6266 
5625 
4983 
4342 

33-6871 
34-6228 
35-5586 
36-4943 
37-430/ 

/2-6075 
(2'9577 
13-3079 
13-6581 

14-0083 

6/73 
9678 
3/82 
6687 
0/92 

627  ( 
9778 
3286 
6793 
030  ( 

6369 

9879 
3389 
6900 
04/0 

6467 
9980 
3493 
7006 
05/9 

6565 
#08/ 
3596 
7//2 
0628 

6663 
OI8( 
3700 
7218 
0737 

676  / 
0282 
3803 
7324 
0846 

6859 
0383 
3907 
743  / 
0954 

6957 
0484 
4010 
7537 
(063 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

4036 
3402 
2769 
2/36 
/502 

3994 
3360 
2725 
209  / 
(457 

3952 
33/7 
268  ( 
2046 
1411 

39/0 
3274 
2637 
200  / 
(365 

3868 
323  / 
2594 
(956 
(3/9 

3826 
3/88 
2550 
1911 
1273 

3784 
3(45 
2506 
(866 
(227 

3742 
3/02 
2462 
/82/ 
/I8( 

3700 
3059 
24/8 
/776 
//35 

38-3658 
39-30/6 
40-2373 
41-1731 
42-1088 

14-3585 
14-7087 
15-0589 
15-4091 
15-7593 

3697 
7202 
0706 
42// 
77/6 

3808 
73/6 
0823 
433  / 
7839 

3920 
7430 
0941 
445  ( 
796  ( 

4032 
7545 
(058 
457  / 
8084 

4143 
7659 
//75 
4690 
8206 

4255 
7773 
(292 
48/0 
8329 

4367 
7888 
1409 
4930 
8451 

4478 
8002 
/526 
5050 
8574 

4590 
S//7 
)643 
5/70 
8696 

41 
42 
43 
44 
45 

46 

47 
48 
49 

50 

0869 
023« 
9603 
8969 
8336 

0822 
0/88 
9554 
89/9 
8285 

0775 
0/40 
9505 
8869 
8234 

0728 
0092 
9456 
88(9 
8(83 

068  / 
#044 
9407 
8769 
8/32 

0634 
9996 
9358 
87/9 
8081 

0587 
9948 
9309 
8669 
8030 

0540 
9900 
9259 
86/9 
7979 

0493 
9852 
92(0 
8569 
7927 

43'0446 
43-9803 
44-9161 
45-85/9 
467876 

16-1095 
16-4597 
16-8100 
17-1602 
17-5104 

(22( 
4726 
8230 
(735 
5240 

/346 
4854 
8361 
/869 

5376 

/47J 
4982 
8492 
2002 
55/2 

(597 
5//0 
8623 
2/36 
5649 

/722 
5238 
8753 
2269 
5785 

(847  /972 
5366  5494 
8884  90/5 
2402  2536 
592  /  6057 

2098 
5622 
9/45 
2669 
6/93 

2223 
5749 
9276 
2803 
6329 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

7703 
7070 
6436 
5803 
5/70 

765  / 
70/7 
6382 
5748 
51*4 

7599 
6964 
6328 
5693 
5058 

7547 
69(0 
6274 
5638 
500/ 

7495 
6857 
6220 
5583 
4945 

7443 
6804 
6/66 
5527 
4889 

7390 
675  / 
6//2 
5472 
4833 

7338 
6698 
6057 
54/7 
4776 

7286 
6644 
6003 
5362 
4720 

477234 
48-6591 
49-5949 
50-5306 
51  '4664 

(7'8606 
/8'2/OS 
(8-56/0 
(8-91/2 
(9'26/4 

8745 
2249 
5754 
9259 
2764 

8884 
239  / 
5899 
9406 
29/4 

9023 
2533 
6043 
9553 
3064 

9/6( 
2674 
6/87 
9700 
32/3 

9300 
28/6 
6332 
9847 
3363 

9439 
2958 
6476 
9994 
35(3 

9578 
3099 
6620 
#(42 
3663 

97/7 
324  / 
6765 
0289 
38/2 

9856 
3382 
6909 
0436 
3962 

5/ 
52 
53 
54 
55 

56 
57 
58 
59 

60 

4536 
3903 
3270 
2637 
2003 

4479 
3845 
3211 
2576 
(942 

4422 
3787 
3/52 
25/6 
/88( 

4365 
3729 
3092 

2456 
/820 

4308 
367  / 
3033 
2396 
(758 

425/ 
36/2 
2974 
2335 
(697 

4/93 
3554 
29/5 
2275 
/636 

4/36 
3496 
2855 
22/5 
/574 

4079 
3437 
2796 
2(54 
(5/3 

52  '402  / 
53  '3379 
54-2736 
55-2094 
56-/45( 

/9'6//6 
/9'96/S 
20-3/20 
20-6622 
2/-OI24 

6269 
9773 
3278 
6783 
0288 

642  / 
9929 
3436 
6944 
045  / 

6574 
#084 
3594 
7/05 
06/5 

6726 
0239 
3752 
7265 
0778 

6879 
0395 
3910 
7426 
0942 

703  ( 
0550 
4068 
7587 
((05 

7)84 
0705 
4226 
7747 
(268 

7336 

0860 
4384 
7908 
/432 

7489 
/0/5 
4542 
8068 
(595 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

(370 
0737 
0/03 
9470 
8837 

1308 
0674 
#039 
9405 
877/ 

/246 
0610 
9975 
9340 
8704 

//83 
0547 
9911 
9274 
8638 

1121 
0484 
9846 
9209 
8572 

(059 
0420 
9782 
9/44 
8505 

0996 
0357 
97/7 
9078 
8439 

0934 
0293 
9653 
90/3 
8372 

087/ 
0230 
9588 
8947 
8306 

57-0809 
58-0/66 
58-9524 
59  '888  / 
60-8239 

21  '3627 
2/7/29 
22  '063  / 
22-4/33 
227635 

3793 
7297 
0802 
4307 
78/2 

3959 
7466 
0974 
448/ 
7989 

4/25 
7635 
//45 
4656 
8/66 

429  / 
7804 
(3/7 
4830 
8343 

4457 
7973 
/489 
5004 
8520 

4623 
8142 
(660 
5/79 
8697 

4789 
83// 
/832 
5353 
8874 

4956 
8479 
2003 
5527 
905  / 

5/22 
8648 
2)75 
570  / 
9228 

61 
62 
63 
64 
65 

8204 
7570 
6937 
6304 
567/ 

8/36 
7502 
6868 

6234 
5599 

8069 
7434 
6798 
6163 
5528 

8002 
7365 
6729 
6093 
5456 

7934 
7297 
6660 
6022 
5385 

7867 
7228 
6590 
5952 
53/3 

7799 
7/60 
6520 
588  / 
5242 

7732 
709  / 
645  / 
58/0 
5(70 

7664 
7023 

6381 
5740 
5098 

6/7596 
62-6954 
63-6311 
64-5669 
65-5026 

23-/I37 
23-4639 
23'8(4( 
24'/643 
24-5/45 

(3(7 
482  ( 
8326 
(83( 
5336 

/497 
5004 
85/2 
20/9 
5527 

(676 
5/86 
8697 
2207 
57/7 

/856 
5369 
8882 
2395 

5908 

2036 
555/ 
9067 
2583 
6099 

22/5 
5734 
9252 
2771 
6289 

2395 
59/6 
9437 
2959 
6480 

2575 
6099 
9623 
3/46 
6670 

2755 
628  / 
9808 
3334 
686) 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

5037 
4404 
377( 
3/37 
2504 

4965 
433  / 
3696 
3062 
2428 

4892 
4257 
3622 
2987 
235/ 

4820 
4/84 
3547 
2911 
2275 

4748 
41(0 
3473 
2835 
2(98 

4675 
4036 
3398 
2760 
2/2/ 

4602 
3963 
3323 
2684 
2045 

4530 
3889 
3249 
2608 
(968 

4457 
38/5 
3/74 
2532 
(89/ 

66-4384 
67-3742 
68  "3099 
69-2457 
70-/8/4 

24-8647 
25  '2  (49 
25  "565  ( 
25-9/53 
26-2656 

884  1 
2345 
5850 
9355 
2860 

9034 
2542 
6049 
9557 

3064 

9227 
2738 
6248 
9758 
3268 

9421 
2934 
6447 
9960 

3473 

96(4 
3/30 
6646 
#I6/ 

3677 

9808 
3326 
6844 
0363 
38S/ 

#00  / 
3522 
7043 
0564 
4085 

0/94 
37/8 
7242 
0766 
4290 

0387 
39/4 
744) 
0967 
4494 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

/87/ 
1239 

0604 
9977 
9338 

/793 
//59 
0525 
989  / 
9256 

1716 
1081 
0445 
98/0 
9/75 

/638 
/002 
0366 
9729 
9093 

/56/ 
0923 
0286 
9649 
90// 

/483 
0845 
0206 
9568 
8929 

/405 
0766 
0/26 
9487 
8848 

(327 
0687 
#047 
9406 
8766 

(250 
0608 
9967 
9325 
8684 

71-1172 
72-0529 
72-9887 
73-9244 
74-8602 

26-6/58 
26-9660 
27-3/62 
27'6664 
28-0/66 

6365 
9869 
3374 
6879 
0384 

6572 
#079 
3587 
7094 
0602 

6779 
0289 
3799 
7309 
0820 

6986 
0499 
40/2 
7525 
(038 

7/93 
0708 
4224 
7740 
(255 

7400 
09/8 

4436 
7955 
(473 

7607 
//28 
4649 
8/70 
/69/ 

78/4 
(337 
486/ 
8385 
/909 

8020 
(547 
5074 
8600 
2/27 

76 
77 
78 
79 
80 

II 

82 
83 
84 
85 

8704 
807/ 
7438 
6805 
6171 

8622 
7988 
7353 
67/9 
6085 

8539 
7904 
7269 
6633 

5998 

8457 
7820 
7/84 
6548 
59// 

8374 
7737 
7099 
6462 
5824 

829  / 
7653 
70/4 
6376 
5738 

8208 
7569 
6929 
6290 
565  / 

8/25 
7485 
6844 
6204 
5564 

8042 
740  / 
6759 
6118 
5476 

75-7959 
7673/7 
77  6674 
78-6032 
79-5389 

28-3668 
28-7/70 
29-0672 
29-4/74 
297676 

3889 
7393 
0898 
4403, 
7908 

4/09 
76/7 
//24 
4632 
8/39 

4330 
7840 
/350 
4S6/ 
837  ( 

455) 
6064 
(577 
5089 
8602 

4771 
8287 
(803 
53(8 
8834 

4992 
8510 
2029 
5547 
9065 

52/2 
8733 
2255 
5776 
9297 

5433 
8957 
248  / 
6004 
9528 

5653 
9/80 
2706 
6233 
9760 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

5538 

4905 
4272 
3638 

3005 

5450 
48/6 
4/82 
3548 
29/3 

5363 

4727 
4092 
3457 
282  / 

5275 
4639 
4002 
3366 
2730 

5/87 

4550 
39)2 
3275 
2638 

5099 
446  / 
3822 
3184 
2546 

50// 

4372 
3732 
3093 
2454 

4923 
4283 
3642 
3002 
236  ( 

4835 
4/94 
3552 
29// 
2269 

80-4747 
8/-4/04 
82-3462 
83-28/9 

84-2/77 

30-//78 
30-4680 
30-8/83 
3/-/6S5 
3C5(87 

/4/3 
49/7 
8422 
(927 
5432 

/647 
5/55 
8662 
2/70 

5677 

I8SI 
5391 
8902 
24(2 
5922 

2//5 

5628 
9/4( 
2654 
6/67 

2350 

5865 
938  ( 
2897 
6412 

2584 
6/02 
962  / 
3/39 

6657 

28/8 
6339 
9860 
338  / 

6903 

3052 
6576 
#/00 
3624 
7/48 

3286 
68/3 
0339 
3866 
7393 

86 
87 
88 
89 
90 

92 
93 
94 
95 
"96 
97 
98 
99 
(0 

69 

2372 
/738 
//05 
0472 
9839 

2279 
(645 
(0/0 
0376 
9742 

2186 
(55) 
09(6 
0280 
9645 

2093 
/457 
082  / 
0/84 
9548 

2000 
(363 
0726 
#088 
945  / 

(907 
(269 
0630 
9992 
9354 

(8(4 
((75 
0535 
9896 
9257 

(72/ 
/08I 
0440 
9800 
9/59 

/628 
0986 
0345 
9703 
9062 

85-1534 
86-0892 
87-0249 
87-9607 
88-8964 

3  /  '8689 
32'2/9/ 
32-5693 
32-9(95 
33-2697 

8937 
244  / 
5946 
945  / 
2956 

9/85 
2692 
6200 
9707 
32/5 

9432- 
2943 
6453 
9963 

3473 

9680 
3/93 

6706 
#2/9 
3732 

9928 
3444 
6959 
0475 
399  ( 

#(76 
3694 
72(3 
073  ( 
4250 

0424 
3945 
7466 
0987 
4508 
8029' 
(550 
5072 
8593 
2114 

067/ 
4/95 
77(9 
(243 

4767 

09/9 
4446 
7972 
/499 
5025 

91 
92 
93 
94 
95 

9205 
8572 
7939 
7305 
6672 

9/07 

8473 
7839 
7205 

6570 

90/0 
8374 
7739 
7/04 
6468 

89(2 
8275 
7639 
7003 
6366 

88(4 
8(76 
7539 
690  ( 
6264 

87/5 
8077 
7439 
6800 
6/62 

86/7 
7978 
7338 
6699 

6060 

85(9 
7878 
7238 
6598 

5957 

842  / 
7779 
7/38 
6496 
5855 

89-8322 
90-7680 
9/7037 
92-6395 
93-5752 

33-6/99 
33  "970  ( 
34-3203 
34'6705 

35-0207 

6461 
9965 

3470 
6975 
0480 

6722 

#230 
3737 
7245 
0752 

6984 
0494 
4004 
75(4 
(025 

7245 
0758 
427  / 
7784 
(297 

7507 
(022 
4538 
8054 
(569 

7768 
(286 
4805 
8323 
(842 

829  ( 
(8(5 
5338 
8862 

2386 

8552 
2079 
5605 
9/32 
2658 

96 
97 
98 
99 
100 

30' 

2!t'   28' 

27' 

26' 

25' 

24' 

23' 

22' 

21' 

30' 

29' 

28' 

27' 

26' 

25' 

24' 

23' 

22' 

21' 

i 

SINE. 

COSINE.            69° 
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TRAVERSE  TABLES. 


20 
/ 

2 
3 
4 
5 

6 

7 
8 
9 
/O 

COSINE. 

SINE.             20° 

40'  |  41'   42' 

43' 

44' 

45' 

46' 

47' 

48' 

49' 

40' 

41'    4-2'   43' 

44' 

45'   46'   47' 

48' 

49' 

1 
2 

3 
A 
S 
6 

7 
8 
9 
10 

9356 
87/3 
8069 
7426 
6782 

9355 

8711 
8066 
7422 
6777 

9354 
8709 
8063 
74/8 
6772 

9353 
8707 
8060 
74/4 
6767 

9352 
8705 
8057 
74(0 
6762 

935  ( 
8703 
8054 
7405 
6757 

9350 
870  ; 
805; 
740  ; 
6752 

9349 
8699 
8048 
7397 
6746 

9348 
8697 
8045 
7393 
674  / 

•9347 
/  '8694 
2  '8042 
3  7389 
4'6736 

•3529 
'7059 
(  '0588 
C4((7 
/  '7647 

3532 
7064 
0596 
4(28 
7660 

3535 

7069 
0604 
4139 
7674 

3537 

7075 
06)2 
4(50 
7687 

3540 
7080 
062  / 
4)6/ 
770  / 

3543 
7086 
0629 
4/72 
77/5 

3546 
709  / 
0637 
4/83 
7728 

3548 
7097 
0645 
4(93 

7742 

355  ( 
7(02 
0653 
4204 
7755 

3554 
7(08 
066/ 
42(5 
7769 

6139 
5495 
4852 
4208 
3565 

6/33 

5488 
4844 
4/99 
3555 

6(27 
548  ( 
4836 
4(90 
3544 

6(20 
5474 
4827 

4(8( 
3534 

6114 
5467 
48(9 
4(7( 
3524 

6(08 
5459 
48(( 
4/62 
35/4 

6102 
5452 
4803 
4;53 
3503 

6096 

5445 
4794 
4(44 
3493 

6090 
5438 
4786 
4/34 
3483 

5-6083 
6'543/ 
7  '4778 
8-4/25 
9'3472 

2'//76 

2'4705 
2'8234 
3'/764 
3-5293 

((92 

4724 
8256 
(788 
5320 

(208 

4743 
8278 
(8(3 

5347 

(225 

4762 
8300 
(837 
5375 

)24) 
478) 
8322 
(862 
5402 

1257 

4800 
8343 
/8S6 
5429 

(274 
48(9 
8365 

191  1 
5456 

(290 
4838 
8387 
(935 
5484 

(306 
4857 
8409 
(960 
55(( 

(323 
4877 
8430 
(984 
5538 

// 
(2 
13 
/4 
/5 

292/ 
2278 
(634 
099/ 
0347 

29/0 
2266 
162; 
0977 
0332 

2899 
2253 
(608 
0962 
03(7 

2888 
224  ( 
(594 
0948 
030  ( 

2876 
2229 
(58( 
0933 
0286 

2865 
22/6 
/568 
09/9 
0270 

2854 
2204 
1554 
0904 
0255 

2842 
2(9( 
(54( 
0890 
0239 

283  / 
2(79 
(527 
0876 
0224 

(0'28(9 
//  "2/67 
(2'/5/4 
(3'086/ 
(4-0208 

3'8S22 
4-2352 
4'588( 
4'94(0 
5'2940 

8852 
2384 
59(6 
9448 
2980 

8882 
24/7 
5952 
9486 
302/ 

89(2 
2450 
5987 
9525 
3062 

8942 
2482 
6022 
9563 
3(03 

8972 
25)5 
6058 
960/ 
3)44 

9002 
2548 
6093 
9639 
3/84 

9032 
2580 
6(29 
9677 
3225 

9062 
26/3 
6/64 
97/5 
3266 

9092 
2645 
6/99 
9753 
3307 

11 
12 
13 
14 
15 

(6 
(7 
(8 
19 

20 

9704 
9060 
84;  7 
7773 
7(30 

9687 
9043 
8398 
7754 
7;  09 

967  ( 
9025 
8380 
7734 
7089 

9655 
9008 
8361 
77/5 
7068 

9638 
8990 
8343 
7695 
7048 

9622 
8973 
8324 
7676 
7027 

9605 
8955 
8306 
7656 
7006 

9589 
8938 
8287 
7636 
6986 

9572 
8920 
8269 
76(7 
6965 

(4'9556 
/  5  "8903 
(6-8250 
(7-7597 
(S'6944 

5-6469 
5'9998 
6'3528 
6'7057 
7-0586 

65/2 

#044 
3576 
7/09 
064  / 

6556 
009  / 
3625 
7/60 
0695 

6600 
0(37 
3674 
72(2 
0749 

6643 
0(83 
3723 
7264 
0804 

6687 
0229 
3772 
73/5 
0858 

6730 
0276 
382  / 
7367 
09/3 

6774 
0322 
3870 
74(9 
0967 

68/7 
0368 
39/9 
7470 
I02( 

6S6/ 
04/4 
3968 
7522 
/076 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

6486 
5843 
5/99 
4556 
39(2 

6465 
5820 
5;76 
453; 
3887 

6443 
5798 
5(52 
4507 
386( 

6422 
5775 
5/28 
4482 
3835 

6400 
5752 
5(05 
4457 
3810 

6378 
5730 
508; 
4432 
3784 

6357 
5707 
5057 
4408 
3758 

6335 
5684 
5034 
4383 
3732 

63/3 
5662 
50(0 
4358 
3706 

19  6292 
20-5639 
2T4986 
22  '4333 
23  '368  ( 

7'4//5 
7  '7645 
S-//74 
8  '4703 
8  "8233 

4(73 
7705 
(237 
4769 
830( 

4230 
7764 
/299 
4834 
8369 

4287 
7824 
)362 
4899 
8437 

4344 
7884 
(424 
4965 
8505 

440) 
7944 
)487 
5030 
8573 

4458 
8004 
/549 
5095 
864  / 

45/5 
8064 
(6(2 
5(60 
8709 

4572 
8(24 
1675 
5226 
8777 

4630 
8/83 
/737 
529) 
8845 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

3269 
2625 
;982 
;338 
0695 

3242 
2598 
(953 
(309 
0664 

32(5 
2570 
(924 
1279 
0633 

3/89 
2542 
(896 
(249 
0602 

3(62 
25(4 
(867 
(2(9 
057  / 

3;35 

2487 
;838 
;/89 
054  / 

s;os 

2459 
;809 
J/59 

05/0 

3082 
2431 
1780 
H29 
0479 

3055 
2403 
(75( 
(099 
0448 

24'3028 
25-2375 
26-1722 
27-1069 
28-04/7 

9'/762 
9'529( 
9'882/ 
/  0  '2350 
(C'5879 

(833 
5365 
8897 
2429 
596  ( 

(903 
5438 
8973 
2508 
6042 

(974 
55)2 
9049 
2587 
6/24 

2045 
5585 
9)25 
2666 
6206 

2//6 
5659 
920  ( 
2744 
6287 

2/86 
5732 
9278 
2823 
6369 

2257 
5805 
9354 
2902 
645  ( 

2328 
5879 
9430 
298  ( 
6532 

2399 
5952 
9506 
3060 
66/4 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

0051 
9408 
8764 
8(21 
7477 

#020 
9375 
8730 
8086 
744( 

9988 
9342 
8697 
8051 
7405 

9956 
9309 
8663 
80(6 
7369 

9924 
9276 
8629 
798  / 
7333 

9892 
9243 
8595 
7946 
7297 

9860 
92/0 
856; 
79;; 
726; 

9828 
9;77 
8527 
7876 
7225 

9796 
9(44 
8492 
784( 
7(89 

28  9764 
29-9111 
30-8458 
317806 
327(53 

(0'940S 
(  (  '2938 
(  (  '6467 
(  /  '9996 
/  2  '3526 

9493 
3025 
6557 
#089 
362( 

9577 
3//2 
6647 
0(8( 
37/6 

9662 
3/99 
6736 
0274 
38/( 

9746 
3286 
6826 
0366 

3907 

9830 
3373 
69(6 
0459 
4002 

99/5 
3460 
7006 
055  / 
4097 

9999 
3547 
7096 
0644 
4/92 

#083 
3634 
7(85 
0736 
4287 

0/67 
372  / 
7275 
0829 
4383 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

6834 
6190 
5547 
4903 
4260 

6797 
6152 
5508 
4863 
42/9 

6760 
6((4 

5469 
4823 
4/78 

6723 
6076 
5430 
4783 
4(36 

6686 
6038 
539  / 
4743 
4095 

6649 
6000 
535; 
4703 
4054 

66;2 
5962 
5312 
4663 
40/3 

6574 
5924 
5273 
4622 
3972 

6537 
5886 
5234 
4582 
3930 

33-6500 
34-5847 
35-5(94 
36-4542 
37-3889 

/27055 
(3-0584 
)3'4//4 
(3V643 
/4'/(72 

7(53 
0685 
42(7 
7749 
(28( 

725  / 

0786 
4320 
7855 
(390 

7349 
0886 
4424 
796) 
/499 

7447 
0987 
4527 
8067 
)608 

7545 
1088 
463) 
8/73 
/7/6 

7643 
II  S3 
4734 
8280 
1825 

7741 
/289 
4837 
8386 
(934 

7839 
(390 
494  ( 
8492 
2043 

7936 
/490 
5044 
8598 
2/52 

36 
37 

38 
39 
40 

41 

42 
43 
44 
45 

3616 
2973 
2329 
;686 
;042 

3574 
2930 
2285 
(64( 
0996 

3532 
2886 
224  ( 
(595 
0950 

3490 
2843 
2/97 
(550 
0904 

3448 
2800 
2(52 
(505 
0857 

3405 
2757 
2/08 
/459 

os/; 

3363 
27/3 
2064 
(4(4 
0764 

332  / 
2670 
20/9 
;369 
07;8 

3279 
2627 
(975 
(323 
0672 

38  '3236 
39  '2583 
40-1931 
41-1278 
42-0625 

(4'4702 
(4-8231 
(5'(760 
(S'5289 
(5'88(9 

48/3 
8345 
(877 
5409 
894  / 

4925 
8459 
(994 
5529 
9064 

5036 
8574 
2111 
5649 
9(86 

5)48 
8688 
2228 
5768 
9309 

5259 
8802 
2345 
5888 
943  ( 

5371 
8916 
2462 
6008 
9553 

5482 
903( 
2579 
6/27 
9676 

5594 
9(45 
2696 
6247 
9798 

5705 
9259 
28M 
6367 
992  / 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 
47 
48 
49 
50 

0399 
9755 
9112 
8468 
7825 

0352 

9707 
9062 
84(8 
7773 

0304 
9659 
90/3 
8368 
7722 

0257 
96/0 
8964 
83(7 
767  / 

02/0 
9562 
89(4 
8267 
76;9 

o;62 

95/4 
8865 
82;  6 

7568 

0//5 
9465 
88(5 
8(66 
75(6 

0067 
94/7 
8766 

s;;5 

7464 

#020 
9368 
87/6 
8065 
74/3 

42  '9972 
43-93)9 
44-8667 
45'80/4 
46V36/ 

(  6  '2348 
16-5877 
16-9407 
17-2936 
17-6465 

2473 
6005 
9537 
3069 
660( 

2598 
6(33 
9668 
3203 
6737 

2724 
6261 
9799 
3336 
6873 

2849 
6389 
9929 
3469 
70)0 

2974 
6517 
#060 
3603 
7(46 

3099 
6645 
0/90 
3736 
7282 

3224 
6772 
032  / 
3869 
74(8 

3349 
'6900 
045  ( 

4002 
7554 

3474 
7028 
0582 
4/36 
7689 

51 
52 
53 
54 
55 

7181 
6538 
5894 

525; 

4607 

7/29 
6484 
5840 
5/95 
455  ( 

7076 
643  ( 
5785 
5/40 
4494 

7024 
6377 
573  / 
5084 
4438 

697; 
6324 
5676 
5029 
4381 

69;9 
6270 
5622 
4973 
4324 

6866 
62/7 
5567 
49(7 
4268 

68/4 
6/63 
55/2 
4862 

42/; 

676  / 
6(09 
5458 
4806 
4)54 

47-6708 
48-6056 
49'5403 
50  '4750 
5  (  '409  7 

17-9995 
18-3524 
187053 
19-0583 
19-4112 

#/33 
3665 
7/97 
0729 
426  / 

0272 
3807 
7342 
0876 
44(( 

040 
3948 
7486 
)023 
456  / 

0550 
4090 
7630 
1170 
47/0 

0688 
423  ( 
7774 
(3(7 
4860 

0827 
4373 
79/8 
/464 
50/0 

0966 
45/4 
8063 
1611 
5159 

((05 
4656 
8207 
(758 
5309 

;243 
4797 
835; 
(905 
5458 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

3964 

3320 
2677 
2033 
1390 

3906 
3262 
26/7 
/973 
(328 

3849 
3203 
2558 
(9(2 
(266 

379  ( 
3(44 
2498 
(85( 
(205 

3733 

3086 
2438 
(791 

;/43 

3676 
3027 
2378 
;730 

;os; 

36(8 
2968 
23/9 
(669 
/0/9 

3560 
2909 
2259 
;608 
0957 

3502 
285  ( 
2(99 
(547 
0895 

52-3444 
53  '2792 
54-2(39 
55-/4S6 
56-0833 

19-7641 
20-1170 
20-4700 
20-8229 
2/-/75S 

7794 
(326 
4858 
8390 
(922 

7946 
I48( 
50/5 
8550 
2085 

8098 
/636 
5)73 
87)1 
2248 

825  / 
)79( 
533  ( 

887( 
241  ( 

8403 
(946 
5489 
9032 
2575 

8555 
2/0( 
5647 
9(92 
2738 

8708 
2256 
5804 
9353 
2901 

8860 
24(( 
5962 
95/3 

3064 

90/2 
2566 
6(20 
9674 
3227 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

0746 
0103 
9459 
88)6 
8;72 

0684 
#039 
9394 
8750 

8/05 

062  / 
9975 
9330 
8684 
8039 

0558 
99/2 
9265 
86(8 
7972 

0495 
9848 
9200 
8552 
7905 

0432 
9784 
9;35 
8487 
7838 

0370 
9720 
9070 
842( 
7771 

0307 
9656 
9005 
8354 
7704 

0244 
9592 
8940 
8288 
7637 

57-0181 
57-9528 
58-8875 
59-8222 
60-7569 

2C5288 
2C88/7 
22  '2346 
22-5876 
22-9405 

5454 
89S6 
25/8 
6050 
9582 

5620 
9/54 
2689 
6224 
9759 

5786 
9323 
286) 
6398 
9935 

5952 
9492 
3032 
6572 
#(12 

6//S 
9660 
3203 
6746 
0289 

6283 
9829 
3375 
6920 

0466 

6449 
9998 
3546 
7094 
0643 

66/5 
#/66 
37/7 
7268 
0820 

678( 
0335 
3889 
7442 
0996 

61 
62 
63 
64 
65 

66 
67 
68 

69 
70 

7529 
6885 
6242 
5598 
4955 

746  ( 
68(6 
6(72 
5527 
4883 

7393 
6747 
6(02 
5456 
48(( 

7325 
6679 
6032 
5385 
4739 

7257 
66/0 
5962 
53/4 
4667 

7;89 
654  ( 
5892 
5243 
4595 

7121 
6472 
5822 
5(72 

4522 

7053 
6402 
5752 
5(0( 
4450 

6985 
6333 
5681 
5030 
4378 

6T69I7 
62-6264 
63'56II 
64-4958 
65-4306 

23-2934 
23-6464 
23-9993 
24-3522 
24  '705  / 

3((4 
6646 
#(78 
37/0 
7242 

3293 
6828 
0363 
3898 
7432 

3473 
70)0 
0548 
4085 
7623 

3653 
7(93 
0733 
4273 
78(3 

3832 
7375 
09/8 
446  / 
8004 

40(2 
7557 
((03 
4648 
8/94 

4/9( 
7739 
(288 
4836 
8385 

437  / 
7922 
(473 
5024 
8575 

4550 
8(04 
(658 
521  ( 
8765 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 

43n 
3668 
3024 
2381 
(737 

4238 
3594 
2949 
2305 
(660 

4/65 
3528 
2874 
2229 
(583 

4092 
3446 
2799 
2(52 
(506 

40/9 
3372 
2724 
2076 
(429 

3946 
3297 
2649 
2000 

(35; 

3873 
3223 
2573 
(924 
(274 

3800 
3(49 
2498 
(847 
((97 

3726 
3075 
2423 
(77/ 
1119 

66-3653 
67-3000 
68-2347 
69-1695 
70-1042 

25  "058  ( 
25-41(0 
25-7639 
26"//69 
26-4698 

0774 
4306 
7838 
(370 
4902 

0967 
4502 
8037 
(57( 
5/06 

1160 
4698 
8235 
/773 
53/0 

(353 
4894 
8434 
(974 
5514 

(547 
5090 
8632 
2/75 
57/8 

(740 
5285 
883( 
2377 
5922 

(933 
548  ( 
9030 
2578 
6(26 

2/26 
5677 
9228 
2779 
6330 

23/9 
5873 
9427 
2980 
6534 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

1094 
0450 
9807 
9/63 
8520 

(0/6 
037  / 
9727 
9082 
8437 

0937 
0292 
9646 
900/ 
8355 

0859 
02(3 
9566 
8920 
8273 

0781 
0(33 
9486 
8838 
8/9( 

0703 
#054 
9405 
8757 
8/08 

0624 
9975 
9325 
8675 
8026 

0546 
9895 
9245 
8594 
7943 

0468 
98/6 
9/64 
85/2 

7S6/ 

71  '0389 
71  '9736 
72-9083 
73-8431 
74-7778 

26-8227 
27  '(757 
27-5286 
27-88(5 
28-2344 

8434 
(966 
5498 
9030 
2562 

8641 
2/76 
57/0 
9245 
2780 

8848 
2385 
5923 
9460 
2998 

9054 
2595 
6(35 
9675 
32(5 

926  / 

2804 
6347 
9890 
3433 

9468 
30(4 
6559 
#(05 
3650 

9675 
3223 
677( 
0320 

3868 

9S8/ 
3432 
6983 
0535 
4086 

#088 
3642 
7/96 
0749 
4303 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

7876 
7233 
6589 
5946 
5302 

7793 
7(48 
6504 
5859 

52/5 

77/0 
7064 
64/9 
5773 
5(27 

7626 
6980 
6333 
5687 
5040 

7543 
6895 
6248 
5600 
4952 

7460 
68/1 
6/62 
55/4 
4865 

7376 
6726 
6077 
5427 
4777 

7292 
6642 
599  ( 
5340 
4690 

7209 
6557 
5905 
5254 
4602 

75V/25 
76  '6472 
77-5820 
78-5/67 
79-45(4 

28'5874 
28-9403 
29-2932 
29-6462 
29  '999  ( 

6094 
9626 
3/58 
6690 
#222 

63/5 
9849 
3384 
69(9 
0454 

6535 
#072 
36/0 
7)47 
0685 

6755 
0296 
3836 
7376 
09(6 

6976 
05/9 
4062 
7604 
//47 

7(96 
0742 
4287 
7833 
(379 

74/6 
0965 
45/3 
806( 
(6(0 

7637 
//88 
4739 
8290 
(84( 

7857 
1411 
4964 
85(8 
2072 

8( 
82 
83 
84 
85 

4659 
40;5 
3372 
2728 
2085 

4570 
3926 
328  ( 
2637 
1992 

4482 
3836 
3191 
2545 
(900 

4393 
3747 
3(00 
2454 
(807 

4305 
3657 
30(0 
2362 
(7(4 

42/6 
3568 
2919 
2270 
;622 

4(28 
3478 
2828 
2(79 
1529 

4039 
3388 
2737 
2087 
(436 

3950 
3298 
2647 
(995 
(343 

80  '386  / 
8  /  '3208 
82-2556 
83-/903 
84-1250 

30-3520 
30-7050 
3  C0579 
3C4(08 
3/7638 

3754 
7286 
08(8 
4350 
7882 

3988 
7523 
1058 
4593 
8(27 

4222 
7760 
)297 
4835 
8372 

4456 
7997 
(537 
5077 
86/7 

4690 
8233 
(776 
53/9 

8862 

4924 
8470 
20/5 
556  / 

9/07 

5(58 
8706 
2255 
5803 
9352 

5392 
8943 
2494 
6045 
9596 

5626 
9(80 
2733 
6287 
984  ( 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

1441 

0798 

o;54 

95;( 
8867 

(348 
0703 
#059 
94(4 
8769 

/254 
0608 
9963 
93/7 
8672 

((60 
05(4 
9867 
922  ( 
8574 

(067 
04(9 
9772 
9(24 
8476 

0973 
0324 
9676 
9027 
8378 

0879 
0230 
9580 
8930 
8280 

0785 
0(35 
9484 
8833 
8(82 

069( 
#040 
9388 
8736 
8084 

85-0597 
85-9945 
86-9292 
87-8639 
88-7986 

32'((67 
32-4696 
32-8225 
33  '(755 
33-5284 

(414 
4946 
8479 
20)  ( 
5543 

(662 
5(97 
8732 
2266 
580  ( 

(9/0 
5447 
8985 
2522 
6060 

2/57 
5697 
9238 
2778 
63(8 

2405 
5948 
949  / 
3034 
6576 

2652 
6/98 
9744 
3289 
6835 

2900 
6448 
9997 
3545 
7093 

3(47 
6698 
#250 
380( 
7352 

3395 
6949 
0502 
4056 
76(0 

91 
92 
93 
94 
95 

96 
97 
98 
99 
(00 

69' 

8224 
7580 
6937 
6293 
5650 

8)25 
7480 
6836 
6/9( 
5547 

8026 
738  / 
6735 
6090 
5444 

7928 
728  ( 
6634 
5988 
534  ( 

7829 
7/81 
6533 
5886 
5238 

7730 
70S; 
6432 
5784 
5;35 

763  ( 
698( 
633  ( 
5682 
5032 

7532 
688  ( 
6230 
5580 
4929 

7433 
678/ 
6/29 
5477 
4826 

89-7333 
90-6681 
9  C6028 
92-5375 
93-4722 

33-88(3 
34-2343 
34-5872 
34  '940  ( 
35  "293  / 

9075 
2607 
6139 
967( 
3203 

9336 
287( 
6405 
9940 
3475 

9597 
3/34 
6672 
#209 
3747 

9858 
3398 
6939 
0479 

40/9 

#1(9 
3662 
7205 
0748 
429  / 

0380 
3926 
7472 
(0(7 
4563 

0642 
4(90 
7738 
(287 
4835 

0903 
4454 
8005 
(556 
5(07 

((64 
47(8 
827  ( 
(825 
5379 

96 
97 
98 
99 
100 

20'  ]  19' 

18' 

17' 

16'   15' 

14'  |  13' 

12' 

11' 

20' 

19' 

18' 

17' 

16'  |  15'   14' 

13' 

1-2' 

11' 

SINE. 

COSINE.            69° 

125 


TRAVERSE  TABLES. 


20°           COSINE. 

SINE.             20° 

5<y  |  si' 

5f 

5:5' 

54'   55' 

.->(>' 

57' 

58'    59' 

5(V 

or 

52'  |  53' 

54' 

55' 

5tf 

57'  |  58' 

5!)' 

/ 

2 
3 
4 
5 

/ 

2 
3 
4 
5 

9346 
8692 
8039 
7385 
6731 

9345 
8690 
8035 
738  / 
6726 

9344 
8688 
8032 
7376 
672/ 

9343 
8686 
8029 
7372 
67(5 

9342 
8684 
8026 
7368 
6710 

934/ 
8682 
8023 
7364 
6705 

9340 
8680 
8020 
7360 
6700 

9339 
8678 
80/7 
7356 
6695 

9333 
8676 
80(4 
7352 

6689 

"9337 
/  '8674 
2'80/  / 
37347 
4-6684 

"3557 
7//3 
1  '0670 
/  '4226 
;  7783 

3559 
7//8 
0678 
4237 
7796 

3562 
7/24 
0686 
4248 
78/0 

3565 
7;29 
0694 
4259 
7823 

3567 
7/35 
0702 
4270 
7837 

3570 
7/40 
07/0 
4280 
7850 

3573 
7/46 
07(8 
429  ( 
7864 

3576 
7/51 
0727 
4302 
7878 

3578 
7;56 
0735 
43/3 
7891 

358) 
7/62 
0743 
4324 
7905 

6 

7 
8 
9 
10 

6077 
5423 
4770 
4116 
3462 

607/ 
54(6 
476  / 
4(06 
3452 

6065 
5409 
4753 
4097 
344  / 

6058 
5402 
4745 
4088 
3431 

6052 
5394 
4736 
4078 
3420 

6046 
5387 
4728 
4069 
34(0 

6040 
5380 
4720 
4060 
3400 

6034 
5372 
47/t 

4050 
3389 

6027 
5365 
4703 
4041 
3379 

5'602/ 
6  '5358 
7  '4695 
84032 
9'3368 

2'/339 
2-4896 
2-8452 
3-2009 
3'5565 

/355 
49/5 
8474 
2033 
5592 

/372 
4934 
8496 
2057 
56(9 

(383 
4953 
85/7 
2082 
5647 

/404 
4972 
8539 
2/06 

5674 

;42( 

499  / 
8561 
2/3; 
5701 

(437 
50(0 
8583 
2/55 

5728 

(453 
5029 
8604 
2180 
5755 

(469 
5048 
8626 
2204 

5782 

/486 
5067 
8648 
2229 
58(0 

6 

7 
8 
9 
10 

II 
12 
13 
/4 
IS 
16 
17 
18 
19 
20 

2803 
2/54 

;soo 

0847 
0/93 

2797 
2/42 
1487 
0832 
0/77 

2785 
2/29 
(474 
08/8 
0/62 

2774 
2//7 
/460 
0803 
0(46 

2762 
2/05 
(447 
0789 
0/3; 

275  / 
2092 
(433 
0774 
0//5 

2740 
2080 
(420 
0760 
0100 

2728 
2067 
(406 
0745 
0084 

27/7 
2055 
/393 
0730 
0068 

(0'2705 
/  /  "2042 
12-1379 
13-0716 
(4-0053 

3-9(22 
4-2678 
4-6235 
4'979) 
5  '3348 

9/5/ 
27M 
6270 
9829 
3388 

9/8( 
2743 
6305 
9867 
3429 

92M 
2776 
634  / 
9905 
3470 

9241 
2809 
6376 
9943 
35// 

927( 
284( 
64)  ( 
998/ 
355  / 

930/ 
2874 
6447 
#0/9 
3592 

9331 
2906 
6482 
0057 
3633 

936/ 
2939 
65/7 

0095 
3674 

9391 
2972 
6553 
0(33 
37(4 

II 
12 
13 
(4 
(5 
(6 
17 
18 
19 
20 

9539 
8885 
823  / 
7578 
6924 

9522 
8868 
82/3 
7558 
6903 

9506 
8850 
8/94 
7538 

6882 

9489 
8832 
8/75 
75/9 
6862 

9473 
8815 
8(57 
7499 
684  ( 

9456 
8797 
8/38 
7479 
6820 

9439 

8779 
8//9 
7459 
6799 

9423 
8762 
8/0; 
7440 

6779 

9406 

8744 
8082 
7420 
6758 

;  4  "9390 
(5-8726 
(6-8063 
(77400 
(S'6737 

5-6904 
6'046( 
6'40/7 
6-7574 
7-//30 

6948 
0507 
4066 
7625 
//85 

699) 
0553 
4115 

7677 
1239 

7035 
0599 
4(64 
7729 
(293 

7078 
0645 

4213 
7780 
(348 

7/22 
0692 
4262 
7832 
/402 

7(65 

0738 
43// 
7883 
/456 

7208 
0784 
4360 
7935 
1511 

7252 
0830 
4408 
7987 
/565 

7295 
0876 
4457 
8038 
(6(9 

21 
22 
23 
24 
25 

6270 
56/6 
4962 
4309 
3655 

6248 
5593 
4939 
4284 
3629 

6226 
557  / 
49/5 
4259 
3603 

6205 
5548 
489  / 
4234 
3577 

6/83 
5525 
4867 
4209 
355( 

6/6/ 
5502 
4843 
4/84 
3525 

6/39 
5479 
48/9 
4/59 
3499 

6//7 
5456 
4795 
4/34 
3473 

6096 
5434 
477; 
4/09 
3447 

(9'6074 
20'54(( 
2J  '4747 
22-4084 
23'342( 

7  '4687 
7  '8243 
8-/800 
8-5356 
8-89/3 

4744 
8303 
(862 
542  / 
898  / 

480  / 
8363 
/925 
5487 
9049 

4858 
8423 
(987 
5552 
9//7 

49/5 
8482 
2050 
56/7 
9/85 

4972 
8542 
2//2 
5682 
9252 

5029 
8602 
2/75 
5748 
9320 

5086 
8662 
2237 
58)3 
9388 

5/43 
872  / 
2300 
5878 
9456 

5200 
878  ( 
2362 
5943 
9524 

21 
22 
23 

24 
25 

26 
27 
28 
29 

30 

300  / 
2347 
(693 
/039 

0386 

2974 
23/9 
f664 
/009 
0355 

2947 

229; 

/635 
0979 
0324 

2920 
2263 
/606 
0949 
0292 

2893 
2235 
1577 
0919 
0261 

2866 
2207 
(548 
0889 
0230 

2839 
2/79 
(5/9 
0859 

0/99 

28(2 
2151 
(490 
0829 
0/68 

2785 
2/23 
/46( 
0799 
0/37 

24  '2758 

25  '2095 
26'/432 
27-0769 
28-0/05 

9  '2469 
9  '6026 
9-9582 
(0-3/39 

10  6695 

2540 
6099 
9658 
32/8 
6777 

2611 

6172 
9734 
3296 
6858 

268f 
6246 
981  / 
3375 

6940 

2752 
63/9 
9887 
3454 
702  / 

2823 
6393 
9963 
3533 
7/03 

2893 

6466 
#039 
36/2 
7/84 

2964 
6539 
0(/5 
3690 
7266 

3034 
66/3 
0/9/ 
3769 
7347 

3(05 
6686 
0267 
3848 

7429 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

9732 
9078 
8424 
7770 
7//7 

9700 
9045 
8390 
7735 
7080 

9668 
90/2 
8356 
7700 
7044 

9636 
8979 
8322 
7665 
7008 

9603 
8945 
8287 
7630 
6972 

957/ 
89/2 
8253 
7594 
6935 

9539 
8879 
82/9 
7559 
6899 

9507 
8846 
8/85 
7524 
6862 

9475 
88/2 
8/50 
7488 
6826 

28-9442 
29-8779 
30-8//6 
3/7453 
32-6790 

11-0352 

H'3808 
1  1  '7365 
(2'092/ 
12  '4478 

0336 
3895 
7454 
/0(4 
4573 

0420 
3982 
7544 
//06 
4668 

0505 
4069 
7634 
//99 
4763 

0589 
4/56 
7724 
/29/ 
4858 

0673 
4243 
78/3 
/383 
4953 

0757 
4330 
7903 
/476 
5048 

084  ( 
44(7 
7993 
(568 
5/44 

0926 
4504 
8082 
/660 
5239 

(0/0 
459  / 
8)72 
(753 

5334 

31 
32 
33 
34 
35 

36 

37 
38 
39 

40 

6463 

5809 
5/55 
450  / 
3848 

6426 

577  / 
5/(6 
446  f 
3806 

6388 
5732 
5077 
442( 
3765 

635  / 
5694 
5037 
4380 
3723 

63/4 
5656 
4998 
4340 

3682 

6276 
56/7 
4958 
4299 

3640 

6239 
5579 
49/9 
4259 
3599 

620  / 

5540 
4879 
42/8 
3557 

6/64 
5502 

4840 
4/78 
35/6 

33  6126 

34  5463 
35  '4800 
36-4/37 
37-3474 

(2-8034 
I3'(59/ 
(3-5/47 
/3-8704 
/4'?260 

8/32 
/69/ 
525  / 
88/0 
2369 

8230 
(792 
5354 
89/6 

2478 

8328 
(892 
5457 
9022 
2586 

8426 
(993 
5560 
9/28 

2695 

8523 

2094 
5664 
9234 
2804 

862; 

2/94 
5767 
9340 
29/3 

87/9 
2295 
5870 
9446 
302/ 

88/7 
2395 
5973 
9552 
3(30 

89/5 
2496 
6077 
9658 
3239 

36 

37 
38 
39 

40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

3/94 
2540 
1886 
(232 
0579 

3/51 
2496 
(842 
//87 
0532 

3/09 
2453 
1797 
f/4/ 
0485 

3066 
2409 
1753 
(096 
0439 

3024 
2366 
(70S 
(050 
0392 

298  / 
2322 
(663 
/004 
0345 

2939 
2279 
(6(9 
0959 
0299 

2896 
2235 
/574 
09/3 
0252 

2853 
2I9/ 
(529 
0867 
0205 

38'28// 
39'2/48 
40-;  484 
4/-082/ 
42-0/58 

/4'58/7 
(4-9373 
(5-2930 
15-6486 
(6'0043 

5928 
9487 
3047 
6606 
0/65 

6040 
9602 
3/64 
6726 
0287 

6/5/ 
97/6 
3280 
6845 
04/0 

6263 
9830 
3397 
6965 
0532 

6374 
9944 
35/4 
7084 
0654 

6485 
»058 
363  / 
7204 
0777 

6597 
0/72 
3748 
7323 
0899 

6708 
0286 
3865 
7443 
(02( 

6820 
0400 
398  / 
7562 
((43 

4/ 
42 
43 
44 

45 

9925 
927  / 
86/7 
7963 
7309 

9877 
9222 
8567 
79/3 
7258 

9829 
9/74 
85/8 
7862 

7206 

9782 
9/25 
8468 
78/( 
7/54 

9734 
9076 
84/8 
7760 
7/02 

9686 
9027 
8368 
7709 
7050 

9639 
8978 
83/8 
7658 
6998 

9591 
8930 
8269 
7607 
6946 

9543 

ess; 

82/9 
7557 
6894 

42-9495 
43-8832 
44'8/69 
45-7505 
46-6842 

(6-3599 
(6-7/56 
/7'07/2 
(7-4269 
(7-7825 

3724 

7284 
0843 
4402 
796  / 

3849 
74// 
0973 
4535 
8097 

3974 
7539 
//04 
4668 
8233 

4099 
7667 
(234 
4802 
8369 

4224 
7795 
(365 
4935 
8505 

4349 
7922 
(495 
5068 
864) 

4474 
8050 
(625 
5201 

8777 

4599 
8/78 
(756 
5334 
89/2 

4724 
8305 
(886 
5467 
9048 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

6656 
6002 
5348 
4694 
4040 

6603 
5948 
5293 
4638 
3983 

6550 
5894 
5238 
4582 
3927 

6497 
5840 
5/83 
4526 
3870 

6444 
5786 
5/28 
4470 
38/2 

639  / 
5732 
5073 
44/4 
3755 

6338 
5678 
50/8 
4358 
3698 

6285 
5624 
4963 
4302 
364  / 

6232 
5570 
4908 
4246 
3584 

47  6/79 
48-55/6 
49-4853 
50-4190 
51  '3  527 

(8'(382 
(8  '4938 
(S'8495 
19  205/ 
/9'5608 

/52/ 
5080 
8639 
2/98 
5757 

/659 
522  / 
8783 
2345 
5907 

(798 
5362 
8927 
2492 
6056 

/936 
5504 
907/ 
2639 
6206 

2075 
5645 
92/5 
2785 
6355 

22/4 
5786 
9359 
2932 
6505 

2352 
5928 
9503 
3079 
6654 

249) 
6069 
9647 
3225 
6804 

2629 
62)0 
979) 
3372 
6953 

51 
52 
53 
54 
55 

56 

57 
58 
59 

60 

3387 
2733 
2079 
/425 

077/ 

3329 
2674 
20iJ 
/364 

0709 

327  / 
26(5 
(959 
(303 

0647 

32/3 
2556 
(899 
/242 

0585 

3/55 
2497 
(839 
1181 
0523 

3096 
2437 
(778 
1119 
0460 

3038 
2378 
17(8 
(058 

0398 

2980 
23/9 
/658 
0997 
0336 

2922 
2260 
/59S 
0935 
0273 

52-2863 
53-2200 
54V  537 
55-0874 
56-02/1 

19-9/64 
20-272/ 
20-6277 
20-9834 
2  /  '3390 

93/7 
2876 

6435 
9994 
3554 

9469 
303  / 
6593 
#/55 

37/7 

962) 
3/86 
6750 
03/5 
3880 

9773 
334  / 
6908 
0475 
4043 

9925 

3496 
7066 
0636 
4206 

#078 
3650 
7223 
0796 
4369 

0230 

3805 
738  / 
0956 
4532 

0382 
3960 
7538 
1117 

4695 

0534 
41)5 
7696 
(277 

485S 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

01/8 
9464 
88/0 
8/56 
7502 

#054 
9400 
8745 
8090 
7435 

999  ( 
9335 
8679 
8024 
7368 

9928 
927/ 
86/4 
7957 
7300 

9865 
9207 
8549 
789/ 
7233 

980  / 
9/42 
8483 
7824 
7/65 

9738 
9078 
84/8 
7758 
7098 

9675 
90/4 
8352 
769/ 
7030 

96// 
8949 
8287 
7625 
6963 

56-9548 
57-8884 
58-8221 
59-7558 
60-6895 

2  C6947 
22'0503 
22-4060 
22'76I7 
23'//73 

7//3 
0672 
423  / 
7790 
(350 

7279 
0841 
4402 
7964 
(526 

7444 
(009 
4574 
8(38 
/703 

76/0 
//78 
4745 
83/2 
/880 

7776 
1346 
49/6 
8486 
2056 

7942 
(5/4 
5087 
8660 
2233 

8/07 
(683 
5258 
8834 
24(0 

8273 
(85/ 
5430 
9008 
25S6 

8439 
2020 
5601 
9(82 
2763 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

6848 
6/95 
5541 

4887 
4233 

6780 
6/25 
5470 
4816 
4(6( 

67/2 
6056 
5400 
4744 
4088 

6643 
5986 
5330 
4673 
40(6 

6575 
59/7 
5259 
460  / 
3943 

6506 
5847 
5/88 
4529 
3870 

6438 
5778 
5/18 
4458 
3798 

6369 
5708 
5047 
4386 

3725 

630  / 
5638 
4976 
4314 
3652 

6  /  '6232 
62-5569 
63-4906 
64'4242 
65-3579 

23-4730 
23  8286 
24V  843 
24-5399 
24-8956 

4909 
8468 
2027 
5587 
9/46 

5088 
8650 
22(2 
5774 
9336 

5268 
8832 
2397 
5962 
9526 

5447 
90/4 
2582 
6/49 
97/7 

5656 
9/96 
2767 
6337 
9907 

5806 
9379 
295; 
6524 

#097 

5985 
956  ( 
3/36 
67/2 
0287 

6/64 
9743 
332  / 
6899 

0477 

6344 
9925 
3506 
7087 
0667 

66 

67 
68 
69 

70 

71 
72 
73 
74 
75 

3579 
2926 
2272 
/6/8 
0964 

3506 
285  / 
2/96 
/54/ 
0887 

3432 
2777 
2/2( 
(465 
0809 

3359 
2702 
2045 
1388 
073/ 

3285 
2627 
;969 
1311 
0653 

32M 
2553 
(894 
(235 
0576 

3/38 
2478 
(818 
1/58 
0498 

3064 
2403 
1742 
(OS/ 
0420 

2990 
2328 
f666 
1004 
0342 

66-29/6 
67-2253 
68/590 
69-0927 
70-0263 

25-25/2 
25-6069 
25-9625 
26-3/82 
26'6738 

2705 
6264 
9823 
3383 
6942 

2898 
6460 
#022 
3584 

7(46 

3091 
6656 
0220 
3785 
7350 

3284 
6851 
04/9 
3986 

7554 

3477 
7047 
06/7 
4/87 
7757 

3670 
7243 
08/5 
4388 
796  / 

3863 
7438 
/0/4 
4589 
8165 

4056 
7634 
/2/2 
4790 
8369 

4248 
7829 
(4/0 
499  f 
8572 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 

80 

03(0 
9657 
9003 
8349 

7695 

0232 
9577 
8922 
8267 

7612 

0/53 
9497 
884  / 
8/85 
7530 

#074 
94/7 
8760 
8/03 

7447 

9995 
9337 
8680 
8022 
7364 

99/7 
9258 
8599 
7940 
728  / 

9838 
9/78 
85/8 
7857 
7/97 

9759 
9097 
8436 
7775 
704 

9679 
90/7 
8355 
7693 
703  / 

70-9600 
7  /  '8937 
72-8274 
73  7611 

74'6948 

27  '0295 
27  '385  / 
277408 
28-0964 
28  '452  / 

050  / 
4060 
7620 
//79 
4738 

0708 
4270 
7832 
(394 
4956 

09/4 
4479 
8044 
/608 
5/73 

(121 

4688 
8256 
(823 
5390 

(327 

4897 
8468 
2038 
5608 

(534 
5;07 
8679 
2252 

5825 

(740 
53(6 
889  / 
2467 
6042 

/947 
5525 
9/03 
2682 
6260 

2/53 
5734 
93/5 
2896 
6477 

81 
82 
83 
84 

85 

7041 
6387 
5734 
5080 
4426 

6957 
6303 
5648 
4993 
4338 

6874 
6218 
5562 
4906 
4250 

6790 
6/33 
5476 
48/9 
4(62 

6706 
6048 
5390 
4732 

4074 

6622 
5963 
5304 
4645 
3986 

6537 
5877 
52/7 
4557 
3897 

6453 
5792 
5/31 
4470 
3809 

6369 

5707 
5045 
4383 
3720 

75-6285 
76'562I 
77-4958 
78-4295 
79  '3632 

28-8077 
29V634 
29-5/90 
29-8747 
30-2303 

8297 
(857 
54/6 
8975 
2534 

85/7 
2079 
5641 
9203 
2765 

8738 
2302 
5867 
9432 
2996 

8958 
2525 
6093 
9660 
3227 

9/78 
2748 
63/8 
9888 
3458 

9398 
297  / 
6544 
#//6 
3689 

96(8 
3(94 
6769 
0345 
3920 

9838 
34/6 
6995 
0573 
4/5/ 

#058 
3639 
7220 
080  ( 
4382 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

3772 
3(18 
2465 
(8(1 

1/57 

3683 
3028 
2374 
(7/9 
(064 

3594 
2938 
2282 
(627 
!  097/ 

3505 
2848 
2/9; 
(534 
0877 

34/6 

2758 
2/00 
/442 
0784 

3327 
2668 

2009 
/350 
069  / 

3237 
2577 
1917 
1257 
Oi97 

3(48 

2487 
1826 
1165 
0504 

3058 
2396 
(734 
/072 
04/0 

SO'2969 
8  /  '2306 
82V  642 
83-0979 

84-03/6 

30'5860 
30-94/6 
3  /  '2973 
3  /  '6529 

32-0086 

6093 
9653 
32/2 
677; 

0330 

6327 
9889 
345( 
70/3 
0575 

656  / 
#/26 
3690 
7255 
0820 

6795 
0362 
3929 

7497 
/064 

7028 
0598 
4169 
7739 
(309 

7262 
0835 
4408 
7980 
(553 

7496 
1071 
4647 
8222 
/798 

7729 
/308 
4886 
8464 
2042 

7963 
/544 
5/25 

8706 
2287 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

0503 
9849 
9(96 
8542 
7888 

0409 
9754 
9099 
8444 
7790 

03/5 
9659 
9003 
8347 
7691 

0220 
9564 
8907 
8250 
7593 

0/26 
9468 
88(0 
8(52 
7494 

#032 
9373 
87/4 
8055 
7396 

9937 
9277 
86/7 
7957 

7297 

9842 
9/8( 
8520 
7859 
7/98 

9748 
9086 
8424 
776  / 
7099 

84-9653 
85-8990 
86'8327 
87'7664 
88-7000 
89-6337 
90-5674 
91-5011 
92-4348 
93-3685 

32-3642 
327/99 
33-0755 
33-43/2 
33-7868 

3890 
7449 
/008 
4567 

8(26 

4137 
7699 
/26/ 

4823 
8385 

4384 
7949 
(5/4 
5078 
8643 

4632 
8/99 
(766 
5334 
890/ 
2468 
6036 
9603 
3/7/ 
6738 

4879 
8449 
20/9 
5589 
9/59 

5/26 
8699 
2272 
5845 
9417 

5373 
8949 
2524 
6/00 
9675 

562/ 
9/99 
2777 
6355 
9934 

5868 
9449 
3030 
66// 

#(92 

91 
92 
93 
94 
95 

96 
97 
98 
99 
(00 

69 

7234 
6580 
5927 
5273 
46/9 

7/35 

6480 
5825 
5(70 

45/5 

7035 
6380 
5724 
5068 

44/2 

6936 
6279 
5622 
4965 
4308 

6836 
6178 
5520 

4862 
4205 

6737 
6078 
54/9 
4760 
4(01 

6637 
5977 
5317 
4657 
3997 

6537 
5876 
52/5 
4554 
3893 

6437 
5775 
5//3 
445  / 
3789 

34~;  425 
34-498; 
34-8538 
35-2094 
35  '565  / 

1686 
5245 
8804 
2363 
5923 

/947 
5509 
9071 
2632 

6/94 

2208 
5772 
9337 
2902 
6466 

2729 
6299 
9870 
3440 
70/0 

2990 
6563 
#/36 
3709 
728  / 

3251 
6827 
0402 
3978 
7553 

35/2 
7090 
0668 
4247 
7825 

3773 
7354 
0934 
45(5 
8096 

96 
97 
98 
99 
(00 

10' 

9' 

8' 

7' 

<;' 

6' 

4'  |  3' 

2' 

1' 

10' 

»' 

8' 

"(' 

(>' 

5' 

4' 

3' 

2' 

F 
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TRAVERSE  TABLES. 


2V 

/ 

2 
3 

4 
5 

'            COSINE. 

SrxE. 

21° 

5 

p 

9 

9 

4'    5'  |  6'    T    8' 

y 

o' 

r   2'   3"  4'  i  5' 

6'    7 

8'  |  9' 

/ 
2 
3 

4 
5 

9336 
8672 
8007 
7343 
6679 

9335 
8670 
8004 
7339 
6674 

9334 
8667 
8001 
7335 
6669 

9333 
8665 
7998 
733  / 
6663 

9332 
8663 
7995 
7327 
6558 

933  / 
8661 
7992 
7322 
6653 

9330 
8659 
7989 
73/8 
6648 

9328 
8657 
7985 
73/4 
6642 

9327 
8655 
7982 
73/0 
6637 

•9326 
/  '8653 
27979 
37306 
4-6632 

•3584 
•7/67 
C075( 
/  '4335 
C79/8 

3586 
7/73 
0759 
4346 
7932 
(5/8 
5/05 
869  / 
2278 
5864 

3589 
7/78 
0767 
4356 
7946 
/535 
5/24 
87/3 
2302 
589  / 

3592 

7(84 
0775 
4367 
7959 
/55( 
5/43 
8735 
2326 
59/8 

3595 
7/89 
0784 
4378 
7973 

3597 
7/95 

0792 
4389 
7986 

3600 
7200 
0800 
4400 
8000 
(600 
5200 
8800 
2400 
6000 

3603 
7205 
0808 
44// 
80/3 
/6/6 
52/9 
8S2/ 
2424 
6027 

3605 
72// 
08/6 
4422 
8027 

3608 
72/6 
0824 
4432 
804  / 
/649 
5257 
8865 
2473 
6081 

6 

7 
8 
9 
10 

60/5 
535  1 

4686 
4022 
3358 

6009 
5343 
4678 
40/3 
3348 

6002 
5336 
4670 
4003 
3337 

5996 
5329 
466  / 
3994 
3327 

5990 
532  / 
4653 
3985 
33/6 

5983 
53/4 
4645 
3975 
3306 

5977 
5307 
4636 
3966 
3295 

597/ 
5299 
4628 
3956 
3285 

5965 
5292 
4620 
3947 
3274 

5-595S 
6'5285 
7'46/( 
8  '3938 
9'3264 

2-/502 
2'5086 
2'8669 
3  '2253 
3'5837 

(567 
5/62 
8756 
235  / 
5945 

(584 
5/8/ 
8778 
2375 
5973 

/632 
5238 
8843 
2449 
6054 

6 
7 

8 
9 

10 

II 
12 
13 
14 
IS 

2694 
2030 
/365 

070/ 

0037 

2682 
20/7 
/352 
0887 
002  / 

2671 
2005 
»338 
0672 
#006 

2659 
/992 
(325 
0657 
9990 

2648 
1980 
1311 
0643 
9974 

2636 
(967 
/29S 
0628 
9959 

2625 
/954 
1284 
06/3 
9943 

26/3 
/942 
/270 
0599 
9927 

2602 
/929 
/257 
0584 
99/2 

IQ'2590 
11-1917 
I2'I243 
/  3  '0569 
(3'9896 

3-9420 
4'3004 
4-6588 
5-0/72 
5-3755 

9450 
3037 
6623 
02/0 

3796 

9480 
3069 
6658 
0248 
3837 

95/0 
3/02 
6694 
0286 
3877 

9540 
3/34 
6729 
0324 
39/8 

9570 
3/67 
6764 
0362 
3959 

9600 
3200 
6800 
0400 
4000 

9630 
3232 
6835 
0438 
4040 

9659 
3265 
6870 
0476 
408  ( 

9689 
3297 
6905 
05/4 
4(22 

II 
12 
13 
14 
15 

16 

17 
18 
19 
20 

9373 
8709 
8044 
7380 
67/6 

9356 

8691 
8026 
7360 
6695 

9339 

8673 
8007 
734  / 
6674 

9323 
8655 
7988 
732  / 
6653 

9306 

8638 
7969 
730  / 
6633 

9289 
8620 
7950 
728  / 
66/2 

9273 
8602 
7932 
726  / 
659  / 

9256 

8584 
79/3 
724  / 
6570 

9239 

8566 
7894 
7221 
6549 

I4'9222 

15-8549 
I6'7875 
I7'720I 
18-6528 

5V339 
6-0923 
6-4506 
6'8090 
7'/674 

7382 
0969 
4555 
8/42 
/728 

7426 
/0/5 

4604 
8/93 
/782 

7469 
I06/ 
4653 
8245 
(837 

75/3 
//07 
4702 
8296 
/89/ 

7556 
//53 

475( 
8348 
(945 

7599 
//99 
4799 
8399 
(999 

7643 
/246 
4848 
845  / 

2054 

7686 
/292 
4897 
8503 
2/08 

7730 
/338 
4946 
8554 
2/62 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
JO 

6052 
5388 
4723 
4059 
3395 
273  / 
2067 
1403 
0738 
0074 

6030 
5365 
4700 
4034 
3369 
2704 
2039 
(373 
0708 
0043 

6008 
5342 
4676 
4009 
3343 

5986 
53/9 
465  / 
3984 
33/7 

5964 
5296 
4627 
3959 
329  / 

5942 
5273 
4603 
3934 
3265 

5920 
5250 
4579 
3909 
3238 

5398 
5227 
4555 
3884 
32/2 

5876 
5204 
453  / 
3859 
3186 

I9'5854 
20-5181 
21-4507 
22-3833 
23-3/60 

7  '5257 
7-8841 
8  '2425 
8-6008 
8  '9592 

5314 
890  / 
2487 
6073 
9660 

537( 
8960 
2550 
6/39 
9728 

5428 
9020 
26/2 
6204 
9796 

5485 
9080 
2674 
6269 
9864 

5542 
9/40 
2737 
6334 
993  / 

5599 
9/99 
2799 
6399 
9999 

5656 
9259 
2862 
6464 
#067 

57/3 
93/9 
2924 
6529 
0/35 

5770 
9378 
2986 
6595 
0203 

21 
22 
23 
24 
25 

2677 
20/0 
(344 
0678 
#0/2 

2649 
(982 
/3/5 
0648 
9980 

2622 
/954 
/286 
0617 
9949 

2595 
(926 
/256 
0587 
9917 

2568 
/897 
(227 
0557 
9886 

254  / 

/S69 
//98 
0526 
9855 

25/3 
/84/ 
//68 
0496 
9823 

24-2486 
25-1813 
26-1139 
27-0465 
27-9792 

9'3/76 
9  '6759 
/0'0343 
/  0  '3927 
(O'75/O 

3246 
6833 
04/9 
4005 
7592 

33/7 
6906 
0495 
4084 
7673 

3387 
6979 
057  / 
4/63 
7755 

3458 
7053 
0647 
4242 
7836 

3529 
7/26 
0723 
4320 
79/8 

3599 
7/99 
0799 
4399 
7999 

3670 
7272 
0875 
4478 
8080 

3740 
7346 
095  / 
4556 
8/62 

38/f 
74/9 
(027 
4635 
8243 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

94/0 
8746 
8082 
74/7 
6753 

9378 
87/2 
8047 
7382 
67/7 

9345 
8679 
80/3 
7346 
6680 

93/3 

8646 
7978 
73/( 
6644 

9280 
86/2 
7944 
7275 
6607 

9248 
8579 
7909 
7240 
6570 

92/6 
8545 
7875 
7204 
6534 

9/83 
85/2 

7840 
7/69 
6497 

9/51 
8478 
7805 
7/33 
6460 

28-91  18 
29-8444 
30-7771 
31'7097 
32'  6424 

/C/094 
/C4678 
//•826/ 
/2-/S45 

/  2  '5429 

//78 
4765 
S35/ 
(937 
5524 

/262 
4852 
8441 
2030 
56/9 

(347 
4938 
8530 
2/22 
57/4 

I43( 
5025 
8620 
22/4 

5809 

(5/5 
5/12 
8709 
2307 
5904 

/599 
5/99 
8799 
2399 
5999 

(683 
5286 
8889 
249  / 
6094 

1767 
5373 
8978 
2583 
6189 

/85/ 
5459 
9068 
2676 
6284 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

6089 
5425 
476  / 
4096 
3432 

605/ 
5386 
472  / 
4056 
3390 

60/4 
5348 
468/ 
40/5 
3349 

5976 
5309 
4642 
3974 
3307 

5939 
5270 
4602 
3933 
3265 

590; 

5232 
4562 
3893 
3223 

5863 
5/93 
4522 
3852 
3/8/ 

5826 
5/54 
4483 
38// 
3/40 

5788 
5//5 

4443 
3770 
3098 

33-5750 
34-5076 
35-4403 
36-3729 
37-3056 

12-9012 

I3'2596 
13-6180 
I3'9763 
14-3347 

9110 
2697 
6283 
9869 
3456 

9208 
2797 
6386 
9975 
3564 

9306 
2898 
6489 
#08/ 
3673 

9403 
2998 
6593 
0/87 
3782 

950  / 

309S 
6696 
0293 
3890 

9599 
3/99 
6799 
0399 
3999 

9697 
3299 
6902 
0505 
4/07 

9794 
3400 
7005 
06/0 
42/6 

9892 
3500 
7/08 
07/6 
4324 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
'  46 
47 
48 
49 
50 

2768 
2/04 
/440 
0775 
OH/ 

2725 
2060 
/395 
0729 
0064 

2682 
20/6 
/350 
0684 
#0/7 

2640 
(972 
/305 
0638 
9970 

2597 
(928 
/260 
0592 
9923 

2554 
(884 
12/5 
0546 
9876 

25/( 
/840 
//70 
0500 
9829 

2468 
(796 
//25 
0453 
9782 

2425 
(752 
/080 
0407 
9735 

38-2382 
39-1708 
40-1035 
4I'036I 
41-9688 

I4'693I 
IS'0515 
IS'4098 
IS'7682 
16-1266 

7042 
0629 
42/5 
780/ 
/388 

7/54 
0743 
4332 
792  / 
15(0 

7265 
0857 
4448 
8040 
(632 

7376 
097/ 
4565 
8/60 
(754 

7487 
/085 
4682 
8279 
1876 

7599 
1199 
4799 
8399 
(999 

77/0 
/3/3 
49/5 
85/8 
2/2/ 

782  / 
/427 
5032 
8637 
2243 
5848 
9454 
3059 
6664 
0270 

7932 
/54/ 
5/49 
8757 
2365 
5973 
958/ 
3/89 
6797 
0405 

41 
42 
43 
44 
45 

9447 
8783 
8119 

7454 
6790 

9399 
8734 
8069 
7403 
6738 

935  / 

8685 
80/8 
7352 
6686 

9303 
8636 
7968 
730  / 
6634 

9255 
8587 
79/8 
7250 
658  / 

9207 
8537 
7868 
7/99 
6529 

9/59 
8488 
78/8 
7/47 

6477 

9//0 
8439 
7767 
7096 
6424 

9062 
8390 
77/7 
7045 
6372 

42'90I4 
43-8340 
44-7667 
45-6993 
46-6320 

I6'4849 
16-8433 
(7-20/7 
(7-5600 
(7-9/84 

4974 
856  / 
2/47 
5733 
9320 

5099 
8688 
2277 
5866 
9456 

5224 
88(6 
2408 
5999 
959  ( 

5349 
8943 
2538 
6/32 

9727 

5474 
907/ 
2668 
6265 
9863 

5599 
9/98 
2798 
6398 
9998 

5723 
9326 
2929 
653  / 
#/34 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

6126 
5462 
4798 
4/33 
3469 

6073 
5408 
4742 
4077 
34/2 

6020 
5353 
4687 
402  / 
3354 

5966 
5299 
4632 
3964 
3297 

59/3 
5245 
4576 
3908 
3240 

5860 
5/90 
4521. 
385/ 
3/82 

5806 
5/36 
4465 
3795 
3/24 

5753 
508/ 
44/0 
3738 
3067 

5699 
5027 
4354 
3682 
3009 

47-5646 
48-4972 
49  '4299 
50-3625 
51-2951 

(S'2768 
(8'635( 
(8  '9935 
19-35)9 
(9'7I02 

2906 
6493 
#079 
3665 
7252 

3045 
6634 
0223 
38(2 
7401 

3(83 
6775 
0367 
3959 
7550 

3322 
69(6 
05(/ 
4/05 
7700 

3460 
7057 
0654 
4252 
7849 

3598 
7/98 
0798 
4398 
7998 

3737 
7339 
0942 
4545 
8/48 

3875 
748  / 
/086 
469  / 
8297 

40/4 
7622 
/230 
4838 
8446 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 

57 
58 
59 
60 

2805 
2/4/ 
1477 
0812 
0148 

2747 
208/ 
14/6 
0751 
0086 

2688 
2022 
/356 
0689 
#023 

2630 
/962 
/295 
0628 
9960 

257/ 
(903 
/234 
0566 
9898 

25/3 
(843 
//74 

0504 
9835 

2454 
(783 
1113 
0443 
9772 

2395 
(724 
(052 
038/ 
9709 

2337 

(664 
099  / 
03/9 
9646 

52-2278 
53'  (604 
54  '093  / 
55-0257 
55-9583 

20-0686 
20-4270 
20-7853 
2C/437 
2C502/ 

0838 
4425 
801  1 
1597 
5184 

0990 
4579 
8168 
(757 
5347 

//42 

4734 
8326 
(9/8 

55/0 

(294 
4889 
8483 
2078 
5672 

1446 
5043 
864/ 
2238 
5835 

(598 
5/98 
8798 
2398 
5998 

(750 
5353 
8956 
2558 
6/6/ 

(902 
5508 
9//3 
27/8 
6324 

2054 
5662 
9270 
2878 
6486 

61 
62 
63 
64 
65 

9484 
8820 
8/56 
749  / 
6827 

9420 
8755 
8090 
7425 
6759 

9357 
869  / 
8024 
7358 
6692 

9293 
8626 
7958 
729  / 
6624 

9229 
856  / 
7893 
7224 
6556 

9/66 
8496 
7827 
7/57 
6488 

9/02 
843  / 
776  / 
7090 
6420 

9038 
8366 
7695 
7023 
6352 

8974 
830  / 
7629 
6956 
6284 

56-89/0 
57-8236 
58-7563 
59-6889 
60-62/5 

2  /  '8604 
22-2/88 
22-5772 
22'9355 
23-2939 

8770 
2356 
5943 
9529 
3116 

8936 
2525 
6)(4 
9703 
3292 

9/0( 
2693 
6285 
9877 
3469 

9267 
286  ( 
6456 
#051 
3645 

9432 
3030 
6627 
0224 
3822 

9598 
3/98 
6798 
0398 
3998 

9764 
3366 
6969 
0572 
4/74 

9929 
3534 
7/40 
0745 
435  / 

#095 
3703 
73// 
09/9 
4527 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

6/63 
5499 
4835 
4/70 
3506 

6094 
5429 
4764 
4099 
3433 

6025 
5359 
4693 
4027 
3360 

5956 
5289 
4622 
3954 
3287 

5887 
52/9 
455  / 
3882 
32/4 

58/8 
5/49 
4480 
38/0 
3/4/ 

5749 
5079 
4408 
3738 
3067 

5680 
5009 
4337 
3666 
2994 

56// 
4938 
4266 
3593 
292  / 

61  '5542 
62-4868 
63-4/95 
64'352( 
65'2847 

23-6523 
24-0/06 
24-3690 
24-7274 
25-0858 

6702 
0288 
3875 
746  / 
/048 

6881 
0470 
4059 
7649 
(238 

7060 
0652 
4244 
7836 
(428 

7240 
0834 
4429 
8023 
(618 

74/9 
/0/6 
46/3 
82// 
(80S 

7598 
//98 
4798 
8398 
/998 

7777 
/380 
4982 
8585 
2/88 

7956 
/56/ 
5/67 
8772 
2378 

8/35 
/743 
535  / 

8959 
2568 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

2842 
2/78 
/5/4 
0849 
0/85 

2768 
2/03 
7438 
0772 
0/07 

2694 
2028 
/36/ 
0695 
#029 

2620 
(952 
1285 
06/8 
9950 

2546 
(877 
1209 
0540 
9872 

247  / 
/802 
//32 
0463 
9794 

2397 
/727 
/056 
0386 
97/5 

2323 
(65) 
0980 
0308 
9637 

2248 
(576 
0903 
0230 
9558 

66  '2/74 
67'ISOO 
68-0826 
69-0/53 
69'9479 

25  '444  / 
25'8025 
26-/609 
26-5/92 
26-8776 

4634 
8220 
/807 
5393 
8980 

4827 
84(6 
2005 
5594 
9(83 

5020 
86i  / 
2203 
5795 
9387 

52(2 
8807 
240  / 
5996 
959  / 

5405 
9002 
2600 
6/97 
9794 

5598 
9/98 
2798 
6398 
9998 

5790 
9393 
2996 
6598 
#20  / 

5983 
9588 
3/94 
6799 
0405 

6/76 
9784 
3392 
7000 
0608 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

9521 
8857 
8/93 
7529 
6864 

9442 
8777 
8/fl 
7446 
678/ 

9363 

8696 
8030 
7364 
6697 

9283 
86/6 
7948 
728  / 
66/4 

9204 
8535 
7867 
7/99 
6530 

9/24 
8455 
7785 
7H6 

6447 

9045 
8374 
7704 
7033 
6363 

8965 
8294 
7622 
6951 
6279 

8885 
82/3 
7540 
6868 
6/95 

70-8806 
71-8132 
72V458 
73'67S5 
74  -6111 

27'2360 
27-5943 
27  '9527 
28  -31  II 
28-6694 

2566 
6/52 
9739 
3325 
69/2 

2772 
636( 
995  / 
3540 
7(29 

2979 
657/ 
#/62 
3754 
7346 

3/85 

6780 
0374 
3969 
7563 

339  / 

6989 
0586 
4/83 
7780 

3598 
7/98 
0798 
4397 
7997 

3804 
7407 
/009 
46/2 
82/5 

40(0 
76/5 
1221 
4826 
8432 

42(6 
7824 
(432 
504( 
8649 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

6200 
5536 

4872 
4208 
3543 

6//6 
5450 
4785 
4120 
3455 

603  / 
5365 
4699 
4032 
3366 

5947 
5279 
46/2 
3945 
3277 

5862 
5/93 
4525 
3857 
3/88 

5777 
5/08 
4438 
3769 
3099 

5692 
5022 
435  / 
368  / 
30/0 

5608 
4936 
4265 
3593 
292  / 

5523 
4850 
4/77 
3505 
2832 

75-5438 
76-4764 
77-4090 
78-34/7 
79-2743 

29  '0278 
29-3862 
29  '7445 
30'  (029 
30-46/3 

0498 
4084 
7671 
/257 
4844 

07/8 
4307 
7896 
(485 
5074 

0938 
4530 
8/2( 
/7/3 
5305 

//58 
4752 
8347 
(94( 
5536 

/378 
4975 
8572 
2/69 
5767 

/597 
5/97 
8797 
2397 
5997 

/8/7 
5420 
9023 
2625 
6228 

2037 
5642 
9248 
2853 
6459 

2257 
5865 
9473 
308( 
6689 

81 
82 
83 
84 
85 

2879 
22/5 
/55( 
0887 
0222 

2789 
2/24 
/459 

0794 
0/28 

2700 
2033 
J367 
070  / 
#035 

26/0 
1943 
(275 
0608 
994  / 

2520 
/852 
//83 
05/5 

9847 

2430 
(761 
/09/ 
0422 
9752 

2340 
(670 
0999 
0329 
9658 

2250 
/578 
0907 
0235 
9564 

2/60 
/4S7 
08/5 
0/42 
9470 

80-2070 
8C/396 
82-0722 
83-0049 
83-9375 

30-8/96 
3C/780 
3  /  '5364 
3  /  '8947 
32  '253  / 

8430 
20/6 
5603 
9/89 
2776 

8663 
2253 

5842 
943  ( 
3020 

8897 
2489 
608/ 
9672 
3264 

9(30 
2725 
6320 
99/4 
3509 

9364 
296  / 
6558 
#/56 
3753 

9597 
3/97 
6797 
0397 
3997 

983  / 
3433 
7036 
0639 
424  / 

#064 
3669 
7275 
0880 
4486 

0297 
3905 
75(4 
1(22 
4730 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

9558 
8894 
8230 
7566 
690  / 

9463 
8798 
8/33 
7468 
6802 

9368 
8702 
8036 
7369 

6703 

9273 
8606 
7939 
727/ 
6604 
5937 
5269 
4602 
3935 
3267 

9/78 
85/0 
784  / 
7/73 
6505 

9083 
84/4 
7744 
7075 
6405 

8988 
83/7 
7647 
6976 
£306 

8892 
822  / 
7549 
6878 
6206 

8797 
8(24 
7452 
6779 
6/07 

84'870( 
85-8028 
86-7354 
87'668I 
88-6007 

32'6//5 
32.9698 
33-3282 
33-6866 
34-0450 

6362 
9948 
3535 
7/2/ 
0708 

6609 
#(98 
3787 
7376 
0965 

6856 
0448 
4040 
7632 
(223 

7(03 
0698 
4292 
7887 
(401 

7350 
0947 
4545 
8/42 
/739 

7597 
1197 

4797 
8397 
/997 

7844 
/447 
5049 
8652 
2255 

809  / 
/696 
5302 
8907 
25/3 

8338 
(946 
5554 
9(62 
2770 

91 
92 
93 
94 
95 

96 

97 
98 
99 
(00 

68 

6237 
5573 
4909 
4245 
3580 

6/37 
5472 
4807 
4('4( 
3476 

6037 
5371 
4704 
4038 
3372 

5836 

5/68 
4500 
3831 
3/63 

5736 
5066 
4397 
3728 
3058 

5635 
4965 
4294 
3624 
2954 

5535 
4863 
4/92 
3520 
2849 

5434 

4762 
4089 
34/6 
2744 

89  '5333 

90-4660 
9C3986 
92-33/3 
93  '2639 

34  '4033 
34-76/7 
35-/20/ 
35-4784 
35-8368 

4294 
7880 
(467 
5053 
8640 

4555 
8(44 
(733 
5322 

891  1 

48/5 
8407 
/999 
559  ( 
9/83 

5076 
8670 
2265 

5859 
9454 

5336 
8934 
253  / 
6/28 
9725 

5597 
9/97 

2797 
6397 
9997 

5857 
9460 
3063 
6666 
#268 

6118 

9723 
3329 
6934 
0540 

6378 
9986 
3595 
7203 
0811 

96 
97 
98 
99 
100 

60' 

59' 

58' 

57' 

56' 

55' 

54' 

53' 

52' 

51' 

GO'   |  5!)' 

58' 

57' 

56'  |  55'   54'  |  53' 

52' 

51' 

SINE. 

COSINE.           68° 
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TRAVERSE  TABLES. 


21 
/ 

2 
3 
4 
5 

o 

COSINE. 

SINE.            21° 

in' 

ir 

[f 

13's|  14' 

15 

16' 

17 

18 

19' 

10' 

ir 

1-2' 

Is 

14' 

IS'" 

lt>' 

17 

IS 

lit' 

9325 
S65/ 
7976 
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0374 
3992 
76/( 

3355 
6977 
0599 
4220 
7842 

3575 
7/99 
0824 
4448 
8072 

3794 
7421 
(049 
4676 
8303 

40/4 
7644 
/274 
4903 
8533 

4233 
7866 
(498 
5/3( 

8764 

4453 
8088 
/723 
5359 

8994 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 

87 
88 
89 
90 

(979 
(305 
0630 
9955 
928  / 

(889 
1213 
0538 
9862 
9186 

(798 
//22 
0445 
9768 
909/ 

(708 
(030 
0352 

9675 
8997 

(6/7 
0939 
0260 
958  ( 
8902 

(527 

0847 
0(67 
9487 
8807 

1436 

0755 

#074 
9393 
87/2 

(345 
0663 
998/ 
9299 
86/7 

(254 
057  / 
9888 
9205 
8522 

80-1164 
81-0479 
81  '9795 
82-91/1 
83-8427 

3C053/ 
3C4/4/ 
3(7752 
32'(363 
32-4974 

0764 
4377 
799  / 
(60S 
52/8 

0997 
46(3 
8230 

/S46 
5462 

(230 
4849 
8468 
2087 
5706 

1464 
5085 
8707 
2329 
5950 

1697 
532  / 
8945 
2570 
6/94 

/930 
5557 
9/84 
28/( 
6438 

2(63 
5793 
9423 
3052 
6682 

2396 
6029 
966( 
3294 
6926 

2629 
6264 
9900 
3535 
7/70 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

8606 
793  / 
7257 
6582 
5907 
5233 
4558 
3883 
3209 
2534 

85/0 
7835 
7/59 
6483 
5808 
5/32 
4456 
3780 
3/05 
2429 

84/5 
7738 
706  / 
6384 

5708 

83(9 
764  ( 
6963 
6285 
5608 

8223 
7544 
6865 
6(87 
5508 

8(27 
7447 
6767 
6087 

5408 

803  / 
7350 
6669 
5988 

5307 

7935 
7253 
657  / 
5889 
5207 

7839 
7/56 
6473 
5790 
5/07 

84-7743 
85-7059 
86-6375 
87'5690 

88-5006 

32-8585 
33-2/96 
33-5806 

33-94/7 
34-3028 

8832 
2445 
6059 
9672 

3286 

9078 
2695 
631  / 
9927 

3543 

9325 
2944 
6563 
#/82 
380  / 

9572 
3(94 
68(5 
0437 
4059 

98(9 
3443 
7067 
0692 
43(6 

#065 
3692 
73/9 
0947 
4574 

03/2 
3942 
7572 
/20/ 
483  / 
8461 
209  / 
572/ 
9350 
2980 

0559 
4/9( 
7824 
/456 
5089 
872  /" 
2354 
5986 
96/9 
325  / 

0805 
4440 
8076 
1711 
5346 
898  / 
26/7 
6252 
9887 
3522 

91 
92 
93 
94 
95 
96 
97 

M 

99 
100 

503( 
4354 
3677 
3001 

2324 

4930 
4252 
3574 
2896 
22(9 

4829 
4150 
347  / 
2792 
2113 

4728 
4048 
3368 
2688 
2008 

4626 
3945 
3264 
2583 
(902 

4525 
3843 
3/6/ 
2479 
(797 

4424 
3740 
3057 
2374 
1691 

89-4322 
90-3638 
91-2954 
92-2270 
93-  (586 

34-6639 
35-0250 
35-3860 
35  '747  / 
36-1082 

6899 
05/3 
4/26 
7740 
(353 

7/60 
0776 
4392 
80f)8 
(625 

7420 
(039 
4658 
8277 
/S96 

7680 
(302 
4924 
8545 
2/67 

7940 
(565 
5(89 
88)4 
2438 

820/ 
1828 
5455 
9082 
2709 

68° 

50' 

49'   48' 

47' 

40' 

•15' 

44'  |  43'  |  42' 

41' 

50'    49'  |  48'  |  47'  |  -1(1' 

45' 

44'  |  43'  |  4-2'   41' 

SENE. 

COSINE.            68° 
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TRAVERSE  TABLES. 


21° 
i 

2 
3 

4 
5 
6 
7 

8 
9 

(0 

COSINE. 

SINE. 

21° 

20'  1  21' 

22' 

23' 

24' 

•2i>' 

26' 

27' 

28' 

29' 

20'    21' 

22'  |  23' 

24' 

25' 

26' 

27 

28 

29' 

/ 

2 
3 
4 
5 

93/5 
8630 
7944 
7259 
6574 

93/4 
8627 
794  / 
7255 
6569 

93/3 
8625 
7938 
7251 
6563 

93/2 
8«23 
7935 
7246 
6558 

93/( 
862; 
7932 
7242 
6553 

9309 
86/9 
7928 
7238 
6547 

9308 
86/7 
7925 
7234 
6542 

9307 
86/5 
7922 
7229 
6537 

9306 
86/3 
79(9 
7225 
6532 

•9305 
C86(0 
279(6 
37221 
4'6S26 

'3638 
'7276 
;-09(4 
(  '4552 
C8/90 

364  / 
728  ( 
0922 
4563 
8203 

3643 
7287 
0930 
4573 
82(7 

3646 
7292 
0938 
4584 
8230 

3649  | 
7298 
0946 
4595 
8244 

365  ( 
7303 
0954 
4606 
8257 

3654 
7308 
0963 
46/7 
827( 

3657 
73/4 
097  / 
4628 
8284 

3660 
73(9 
0979 
4638 
8298 

3662 
7325 
0987 
4649 
83/2 

5889 
5204 
45/8 
3833 
3/48 

5882 
5/96 
45/0 
3824 
3/37 

5876 
5/89 
450  / 
38/4 
3/27 

5870 

5/s; 

4493 
3805 
3M6 

5863 
5/74 
4484 
3795 
3/06 

5857 
5/66 
4476 
3785 
3095 

585  / 
5/59 

4467 
3776 
3084 

5844 
5/52 
4459 
3766 
3074 

5838 
5/44 
4450 
3757 
3063 

5'583( 
6'5I37 

7'4442 
8-3747 
93052 

2-/82S 
2-5466 
2-9/03 
3'274( 
3'6379 

(844 
5484 
9(25 
2766 
6406 

(860 
5503 
9/47 
2790 
6434 

/876 
5522 
9/68 
28/5 
646  / 

1893 

554  / 
9/90 
2839 
6488 

(909 
5560 
92/2 
2863 
65/5 

(925 

5579 
9233 
2888 
6542 

(94( 
5598 
9255 
29/2 
6569 

(958 
56/7 
9277 
2936 
6596 

(974 
5636 
9298 
296/ 
6623 

6 
7 
8 
9 

10 

/I 
12 
13 
/4 
(5 

2463 
/778 
/092 
0407 
9722 

245  / 
/765 
/079 
0392 
9706 

2439 
/752 
(065 
0378 
9690 
9003 
83/6 
7628 
694/ 
6254 

2428 
/739 
/05/ 
0363 
9674 

24/6 
/727 
/037 
0348 
9658 

2404 
(7(4 
1023 
0333 
9642 
8952 
826  / 
757; 
6880 
6190 

2393 
/70/ 
1010 
03/8 
9627 

238  / 
/688 
0996 
0303 
96/( 

2369 
(676 
09R2 
0288 
9595 

(0-2358 
//•/663 
(2-0968 
(3-0273 
(3-9579 

4-00(7 
4-3655 
4  '7293 
5'093( 
5  '4569 

0047 
3688 
7328 
0969 
46(0 

0077 
3720 
7364 
(007 
4650 

0/07 
3753 
7399 
/045 
469  / 

0(36 
3785 
7434 
(083 
4732 

0/66 
38/8 
7469 
f/2( 
4772 

0/96 
3850 
7504 
//59 
48/3 

0226 
3883 
7540 
(196 
4853 

0256 
39/5 
7575 
(234 
4894 

0285 
3948 
76/0 
1272 

4935 

II 
12 
13 
14 
15 

;6 
1.7 

(8 
19 
20 

9037 
8352 
7666 
6981 

6296 

9020 
8334 
7647 
6961 
6275 

8986 
8298 
7609 
692  / 
6232 

8969 
8279 
7590 
690  / 
62// 

8935 
8243 
7552 
6860 
6/69 

89/8 
8225 
7533 
6840 
6/47 

890( 
8207 
75/4 
6820 
6/26 

(4'8884 
(5-8/89 
(6-7494 
/7'6800 
(8.6/05 

5'8207 
6')845 
6  '5483 
6'9(2( 
7'2759 

8250 
(89( 
5532 
9(72 
28(3 

8294 

(937 
5580 
9224 
2867 

8337 
(983 
5629 
9275 
292  / 

8380 
2029 
5678 
9327 
2975 

8424 
2075 
5727 
9378 
3030 

8467 
2/2/ 
5775 
9429 
3084 

85/0 
2/67 
5824 
948  / 
3/38 

8554 
22(3 
5873 
9532 
3(92 

8597 
2259 
5922 
9584 
3246 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

21 

22 
23 
24 
25 

56// 
4926 
4240 
3555 
2870 

5589 
4902 
42/6 
3530 
2843 

5566 
4879 
4/92 
3504 
28/7 

5544 
4856 
4/67 
3479 
2790 

5522 
4832 
4/43 
3453 
2764 

5499 
4809 
4//S 
3428 
2737 

5477 
4786 
4094 
3402 
27(( 

5455 
4762 
4070 
3377 
2684 

5432 
4739 
4045 
335  / 
2658 

;9'54/0 
20-47/5 
2C402/ 
22-3326 

23'263/ 

7-6397 
8-0035 
8  '3672 
8-73(0 
9'0948 

6453 
0094 
3735 
7375 
(0/6 

65(0 
0(54 
3797 
7440 
(084 

6567 
02(3 
3859 
7505 
1151 

6624 
0273 
3922 
7570 
(2/9 

668  ( 
0332 
3984 
7635 
(287 

6738 
0392 
4046 
7700 
(355 

6795 
0452 
4/08 
7765 
/422 

6852 
05(( 
4/7( 
7830 
(490 

6908 
057  ( 
4233 
7895 
(558 

26 
27 
28 
29 
30 

2/85 
(500 
08/4 
0/29 

9444 

2/57 
/47/ 
0785 
0098 
94/2 

2/30 
(442 
0755 
0068 
9380 

2/02 
(4/4 
0725 
0037 
9349 

2075 
/3S5 
0696 
#006 
93/7 

2047 
(356 
0666 
9975 
9285 

20/9 
(328 
0636 
9945 
9253 

(992 
(299 
0606 
99/4 
922  / 

(964 
(270 
0577 
9883 
9/89 

24-;936 
25"  (242 
26-0547 
26'9852 
27-9/57 

9'4586 
9'8224 
(0'(862 
(fl'5500 
(0'9(38 

4657 
8297 
(938 
5579 
92(9 

4727 
8370 
20/4 
5657 
930) 

4798 
8444 
2090 
5736 
9382 

4868 
85/7 
2/66 
58(4 
9463 

4938 
8590 
224  / 
5893 
9544 

5009 
8663 
23/7 
597  / 
9626 

5079 
8736 
2393 
6050 
9707 

5(50 
8809 
2469 
6(28 
9788 

5220 
8882 
2545 
6207 
9869 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

8759 
8074 
7388 
6703 
60/8 

8726 
8040 
7353 
6667 
598  / 

8693 
8006 
73/8 
663; 
5944 

8660 
7972 
7283 
6595 
5907 

8627 
7938 
7248 
6559 

5S70 

8594 
7904 
72/3 
6523 
5832 

856/ 
7870 
7/78 
6487 
5795 

8528 
7836 
7/43 
6451 
5758 

8495 
7802 
7/08 
64(4 
572( 

28-8462 
29-7768 
30-7073 
31  '6378 
32-5683 

(  (  '2776 
(C64J4 
(2'0052 
)2'3690 
(2'7328 

2860 
650  ( 
0(4( 
3782 
7422 

2944 
6587 
023  / 
3874 
75/7 

3028 
6674 
0320 
3966 
76(2 

3((2 
6761 
0409 
4058 
7707 

3/96 
6847 
0499 
4/50 
7802 

3280 
6934 
0588 
4242 
7896 

3364 
702  / 
0677 
4334 
799/ 

3448 
7(07 
0767 
4426 
8086 

353  / 
7(94 
0856 
4518 
8(81 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

5333 

4647 
3962 
3277 
2592 

5295 
4608 
3922 
3236 
2550 

5256 
4569 
3882 
3/94 
2507 

52/8 
4530 
3842 
3/53 
2465 

5/80 
449; 

3so; 

31/2 
2422 

5/42 
445  ( 
376) 
3070 
2380 

5/04 
44/2 
3720 
3029 
2337 

5065 
4373 
3680 
2987 
2295 

5027 
4333 
3640 
2946 
2252 

3  3  '4989 
34-4294 
35-3599 
36-2904 
37-22(0 

(3-0966 
(3-4603 
(3'824( 
(4"(879 
(4'55(7 

(063 
4704 
8344 
(985 
5626 

1161 

4804 
8447 
209  / 
5734 

(258 
4904 
8550 
2/96 
5842 

(356 

5004 
8653 
2302 
595  ( 

/453 
5/05 
8756 
2408 
6059 

;55( 

5205 
8859 
25(3 
6(67 

(648 
5305 
8962 
26/9 
6276 

(746 
5405 
9065 
2724 
6384 

(843 
5505 
9/68 
2830 
6492 

36 
37 
38 
39 

40 

41 
42 
43 
44 

45 

(907 
(22/ 
0536 
985  / 
9/66 

/863 
M77 
049  ( 
9805 
9//8 

/820 
//33 
0445 
9758 
907/ 

/776 
(088 
0400 
97/( 
9023 

/733 
/043 
0354 
9665 
8975 

(689 
0999 
0308 
96(8 
8927 

(646 
0954 
0263 
957  / 
8880 

/602 
09/0 
02/7 
9524 
8832 

(559 
0865 
0(7( 
9477 
8784 

38-1515 
39'0820 
40  "0(25 
40  '943  ( 
41  '8736 

14-9(55 
(5  '2793 
(5'643( 
/6'0069 
(6'3707 

9266 
2907 
6548 
0/88 
3829 

9377 
302  ( 
6664 
0307 
395) 

9488 
3/34 
678  / 
0427 
4073 

9599 
3248 
6897 
0546 
4195 

97(( 
3362 
70(3 
0665 
43/6 

9822 
3476 
7(30 
0784 
4438 

9933 
3589 
7246 
0503 
4560 

#044 
3703 
7363 
(022 
4682 

0/55 
38/7 
7479 
1141 

4804 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 
47 
48 
49 
50 

848  / 
7795 
7//0 
6425 
5740 

8432 
7746 
7059 
6373 
5687 

8383 
7696 
7009 
632; 
5634 

8334 
7646 
6958 
6269 
558  / 

8286 
7596 
6907 
62/7 
5528 

8237 
7546 
6856 
6/65 
5475 

8188 

7496 
6805 
6/(3 
5422 

8/39 

7446 
6754 
6061 
5369 

8090 
7396 
6703 
6009 
53(5 

42'804; 
43-7346 
44-6652 
45-5957 
46-5262 

/  6  '7345 
/  7  '09  83 
/7'462( 
/  7  '8259 
/S-/897 

7469 

II  10 
475  ( 
8391 
2032 

7594 
(237 
488  / 
8524 
2/68 

77/9 
(365 
50(( 
8657 
2303 

7843 
/492 
5(4( 
8790 
2438 

7968 
16/9 
5271 
8922 
2574 

8092 
(747 
540  ( 
9055 
2709 

82/7 
1874 
553  / 
9/88 
2845 

.8342 
200  / 
566; 
9320 
2980 

8466 
2;28 
579( 
9453 
3//5 

SI 

52 
53 
54 
55 

5055 
4369 
3684 
2999 
23/4 

500/ 
43/4 
3628 
2942 
2256 

4947 
4259 
3572 
2885 
2/97 

4893 
4204 
35/6 
2827 
2/39 

4838 
4/49 
3460 
2770 
208  / 

4784 
4094 
3403 
27/3 
2022 

4730 
4039 
3347 
2655 
(964 

4676 
3983 
329) 
2598 
/905 

4622 
3928 
3234 
254  ( 
(847 

47-4567 
48-3873 
49-3(78 
50  '2483 
5C;788 

/  8  '5535 
(8-9/72 
(9'28/0 
/  9  6448 
20-0086 

5673 
93/3 
2954 
6595 
0235 

58(1 

9454 
3098 
674  / 
0384 

5949 
9595 
324  ( 
6887 
0533 

6087 
9736 
3385 
7033 
0682 

6225 
9877 
3528 
7(80 
0831 

6363 

#0/8 
3672 
7326 
0980 

650  ( 
0/58 
38/5 
7472 
//29 

6640 
0299 
3959 
76/8 
(278 

6778 
0440 
4/02 
7765 
(427 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

/629 
0943 
0258 
9573 
8888 

/569 
0883 
0/97 
95H 

8824 

/5/0 
0823 
0/35 

9448 
876/ 

U5/ 
0762 
0074 
9386 
8697 

/39( 
0702 
#0(2 
9323 
8633 

(332 
064) 
9951 
9260 
8570 

(272 
058  ( 
9889 
9/98 
8506 

;2;s 

0520 
9827 
9/35 

8442 

((53 

0459 
9766 
9072 
8378 

52'  (093 
53-0399 
53-9704 
54-9009 
55-83/4 

20-3724 
20-7362 
2C/000 
21  '4638 
2  /  '8276 

3876 
75/7 
(157 
4798 
8438 

4028 
767  ( 
13(4 
4958 
860  / 

4)79 
7825 
(47( 
5//7 
8764 

433  ( 

7980 
(629 
5277 
8926 

4483 
8/34 
(786 
5437 
9089 

4634 
8288 
(943 
5597 
925  / 

4786 
8443 
2/00 
5757 
94/3 

4938 
8597 
2257 
59(6 
9576 

5089 
875  / 
24/4 
6076 
9738 

56 
57 
58 
59 
60 

61 

62 
63 
64 
65 

8203 
75/7 
6832 
6/47 
5462 

8/38 
7452 
6766 
6079 
5393 

8073 
7386 
6699 

60;; 

5324 

8009 
7320 
6632 
5944 
5255 

7944 
7255 
6565 
5876 
5186 

7879 
7(89 
6498 
5808 
5117 

78/4 
7/23 
643  / 
5740 
5048 

7750 
7057 
6364 
5672 
4979 

7685 
699  ( 
6297 
5604 
4910 

56-7620 
57-6925 
58-6230 
59-5535 
60  '484  / 

22'/9/4 
22-5552 
22  -9;  90 
23-2828 
23  '6466 

2079 
5720 
9360 
300  ( 
6642 

2244 
5888 
953  / 
3/74 
68/8 

24/0 
6056 
9702 
3348 
6994 

2575 
6224 
9872 
352  / 
7(70 

2740 
6392 
#043 
3694 
7346 

2905 
6559 
02/4 
3868 
7522 

3070 
6727 
0384 
404  ( 
7698 

3236 
6895 
0555 
42(4 
7874 

340  ; 
7063 
0725 
4388 
8050 

61 

62 
63 
64 
65 

66 

67 
68 
69 

70 

4777 
409  / 
3406 
272  / 
2036 

4707 
402/ 
3334 
2648 
/962 

4637 
3949 
3262 
2575 
1*88 

4567 
3878 
3/90 
2502 
(8/3 

4497 
3807 
3//S 
2429 
(739 

4427 
3736 
3046 
2355 
(665 

4357 
3665 
2974 
2282 
/590 

4286 
3594 
290  / 
2209 
(5(6 

42(6 
3523 
2829 
2(35 
(44( 

61  '4(46 
62  '345  ( 
63-2756 
64-2062 
65-1367 

24-0(04 
24'374; 
24-7379 
25-;0(7 

25-4655 

0282 
3923 
7564 
(204 
4845 

046  / 
4/05 
7748 
1391 
5035 

0640 
4286 
7932 
;578 
5224 

08(9 
4467 
8(;6 
;765 

54/4 

0997 
4649 
8300 
(952 
5603 

//76 
4830 
8485 
2/39 
5793 

(355 
50(2 
8669 
2325 
5982 

(534 
5(93 
8853 
25(2 
6(72 

;7;2 

5375 
9037 
2699 
636/ 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

(35/ 
0665 
9980 
9295 
86/0 

/275 
0589 
9903 
92/7 
8530 

/200 
05/3 
9826 
9/38 
845  / 

;/25 
0437 
9748 
9060 
837( 

/050 
0360 
967/ 
898; 
8292 

0974 
0284 
9593 
8903 
82(2 

0899 
0207 
95/6 
8824 
8/33 

0823 
0/3f 
9438 
8745 
8053 

0748 
#054 
9360 
8667 
7973 

66-0672 
66-9977 
67-9283 
68-8588 
69-7893 

25  '8293 
26'(93( 
26-5569 
26-9207 
27-2845 

8486 
2/26 
5767 
9407 
3048 

8678 
232  / 
5965 
9608 
3251 

8870 
25(6 
6(62 
9808 
3454 

9063 

27  /; 

6360 
#009 
3658 

9255 
2906 
6558 
0209 
386( 

9447 
3/0( 
6755 
0410 
4064 

9639 
3296 
6953 
06(0 
4267 

9832 
349  ( 
7(5( 
08(0 
4470 

#024 
3686 
7348 
1011 
4673 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 

80 

7925 
7239 
6554 
5869 
5/84 

7844 
7/58 
6472 
5785 
5099 

7764 
7076 
6389 
5702 
50/4 

7683 
6995 
6306 
56/8 
4930 

7602 
69(3 
6224 
5534 
4845 

7522 
683  ( 
6(4( 
5450 
4760 

744  / 
6749 
6058 
5366 
4675 

7360 
6667 
5975 
5282 
4590 

7279 
6586 
5892 
5/98 

4504 

70-7/98 
71  '6504 
72-5809 
73'5//4 
74  '44/9 

27-6483 
28'0(2( 
28'3759 
28-7397 
29  '(035 

6689 
0329 
3970 
76/; 
(25/ 

6895 
0538 
4(8( 
7825 
/468 

7100 
0747 
4393 
8039 
(685 

7306 
0955 
4604 
8253 
(90) 

75(2 
(164 
4815 
8467 
2M8 

77/8 
(372 
5026 
868( 
2335 

7924 
(58) 
5237 
8894 
255  / 

8130 
(789 
5449 
9(08 
2768 

8335 
(998 
5660 
9322 

2984 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

4499 
38/3 
3/28 
2443 
(758 

44/3 
3727 
3040 
2354 
/668 

4327 
3640 
2952 
2265 
(578 

424) 
3553 
2864 
2/76 
/488 

4/55 
3466 
2776 
2087 
1397 

4069 
3379 
2688 
(998 
1307 

3983 
3292 
2600 
/908 
/2/7 

3897 
3204 
25/2 
(8/9 
((26 

38// 
3/17 
2423 
1730 
(036 
0342 
9649 
8955 
826  ( 
7568 

75-3725 
76-3030 
77-2335 
78"  (640 
79-0945 

29  '4672 
29  83(0 
30'(948 
30-5586 
30'9224 

4892 
8533 
2(73 

58/4 
9454 

5111 
8755 
2398 
6041 
9685 

533  / 
8977 
2623 
6269 
99(5 

5550 
9/99 
2848 
6497 
#(45 

5770 
9421 
3073 
6724 
0375 

5989 
9643 
3297 
695  ( 
0606 

6208 
9865 
3522 
7/79 
0836 

6428 
#087 
3747 
7406 
(066 

6647 
0309 
397( 
7634 
(296 

81 
82 
83 
84 
85 

/073 
0387 
9702 
90/7 

8332 

0982 
0295 
9609 
8923 
8237 

0890 
0203 
95/6 
8828 
8/4/ 

0799 
0111 
9422 
8734 
8046 

0708 
#0(9 
9329 
8640 
7950 

06/7 
9926 
9236 
8545 
7855 

0525 
9834 
9/42 
845  / 
7759 

0434 
974( 
9049 
8356 
7663 

80-0251 
SO'9556 
81-8861 
82-8(66 

83-7472 

3(  '2862 
3  (  '6500 
32-0)38 
32-3776 
3274)4 

3095 
6736 
0376 
40/7 
7658 

3328 
6972 
06(5 
4258 
7902 

356  ( 

7207 
0853 
4499 
8/45 

3794 

7443 
(092 
4740 
8389 

4027 
7678 
/330 
498  / 
8633 

4260 
79(4 
(568 
5222 
8877 

4493 
8/50 
/806 
5463 

9/20 

4726 
8385 
2045 
5704 
9364 

4958 
862  ( 
2283 
5945 
9608 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

7647 
696/ 
6276 
559  / 
4906 
4221 
3535 
2850 
2/65 
(480 

7550 
6864 
6/78 
5491 
4805 

7454 
6766 
6079 
5392 
4705 

7357 
6669 
598/ 
5292 

4604 

726  / 
6571 
5882 
5/92 
4503 

7164 
6474 
5783 
5093 
4402 

7067 
6376 
5684 
4993 
430  / 

697( 
6278 
5585 
4893 
4200 

6874 
6(80 
5486 
4793 
4099 

84-6777 
85-6082 
86-5387 
87-4693 
88-3993 

33  "(052 
33-4690 
33-8328 
34'  (966 
34-5604 

/298 
4939 
8580 
2220 
586  ( 

(545 
5(88 
8832 
2475 

6//S 

1791 
5437 
9083 
2730 
6376 

2038 
5687 
9335 
2984 
6633 

2284 
5936 
9587 
3239 
6890 

253  / 
6/85 
9839 
3493 
7/47 

2777 
6434 
#09  / 
3748 
7405 

3024 
6683 
0343 
4002 
7662 

3270 
6932 
0594 
4257 
79/9 

91 
92 
93 
94 
95 

96 
97 

98 
99 
(00 

68 

4f/9 

3433 
2746 
2060 
/374 

40/7 
3330 
2643 
(955 
/26S 

39/5 
3227 
2539 
(850 
M62 

38/4 
3/24 
2435 
/745 
(056 

37(2 
302  ( 
233  / 
/640 
0950 

36/0 
29/8 
2227 
/535 

0843 

3508 
28/5 
2/22 
/430 
0737 

3405 
27/2 
20/8 
(324 
063  ( 

89  3303 
90-2608 
9C(9/4 
92-1219 
93-0524 

34-9241 
35-2879 
35-65/7 
36-0/55 
36-3793 

9502 
3(42 
6783 
0423 
4064 

9762 
3405 
7048 
0692 
4335 

#022 
3668 
73/4 
0960 
4606 

0282 
3930 
7579 
(228 
4877 

0542 
4/93 
7845 
(496 
5(48 

0802 
4456 
8(10 
(764 
54(8 

(062 
47(8 
8375 
2032 
5689 

(322 
498  ( 
864  ( 
2300 
5960 

/58/ 
5244 
8906 
2568 
623  / 

96 
97 
98 
99 
100 

40' 

39' 

38'  |  37'  I  36' 

35' 

34' 

33' 

§f 

31' 

40' 

39' 

38' 

37' 

30' 

35' 

34' 

33' 

32' 

31' 

SINE. 

COSINE.            68° 

TRAVERSE  TABLES. 


21 
; 

2 
3 
4 
5 

9 

COSINE. 

SINE.            21° 

3o' 

31' 

3-2' 

SI 

34' 

35' 

36'  |  37' 

38' 

39' 

30' 

31' 

32' 

33' 

34' 

35' 

30' 

37' 

at? 

3:,' 

1 

2 
3 

4 
5 
6 
7 
8 
9 
10 

9304 
8608 
79/3 
72/7 
6521 

9303 
8606 
7909 
72/2 
65/6 

9302 
8604 
7906 
7208 
65/0 

930( 
8602 
7903 
7204 
6505 

9300 
8600 
7900 
7200 
6500 

9299 
8598 
7897 
7/95 
6494 

9298 
8596 
7893 
7191 
6489 

9297 
8593 
7890 
7)87 
6483 

9296 
859( 
7887 
7(82 
6478 

'9295 
(  '8589 
27884 
37(78 
4'6473 

'3665 
7330 
1  '0995 
/  '4660 
1  '8325 

3668 
7335 
/003 
467/ 
8339 

3670 
7341 
(0(7 
4682 
8352 

3673 
7346 
7079 
4693 
8366 

3676 
7352 

(028 
4703 
8379 

3679 
7357 
7036 

47/4 
8393 

3687 
7362 
7044 
4725 

8*06 

3684 
7368 
/052 
4736 
8420 

3687 
7373 
/060 
4747 
8433 

3689 
7379 
7068 
4757 
8447 

6 

7 
8 
9 
10 

5825 
5/29 
4433 
3738 
3042 

58/9 
5/22 
4425 
3728 
303  / 

58/2 
5J/4 

44/6 
37/8 
3020 

5806 
5(07 
4408 
3709 
30/0 

5799 
5099 
4399 
3699 
2999 

5793 
5092 
439  / 
3690 
2988 

5787 
5084 
4382 
3680 
2978 

5780 
5077 

4374 
3670 
2967 

5774 
5069 
4365 
366) 
2956 

5'5767 
6-5062 
7'4356 
8'365( 

9-2945 

2-/990 
2-5655 
2'9320 
3  '2985 
3'6650 

2006 
5674 
9342 
3009 

(56-7 

2023 
5693 
9363 
3034 

6704 

2039 
57/2 
9385 
3058 
6737 

2055 
573/ 
9407 
3083 
6758 

2077 
5750 
9428 
3/07 
6785 

2087 
5769 
9450 
3737 
68/2 

2/04 
5788 
9472 
3/56 

6840 

2/20 
5807 
9493 
3/80 
6867 

2736 
5826 
95/5 
3204 
6894 

II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

2346 
(650 
0954 
0258 
9563 

2334 
/637 
0940 
0244 
9547 

2322 
/625 
0927 
0229 
953  / 

23// 
(6/2 
09/3 
02/4 
95/5 

2299 
(599 
0899 
0(99 
9499 

2287 
(586 
0885 
0/84 
9483 

2275 
/573 
087/ 
0(69 
9466 

2264 
7560 
0857 
0/54 
9450 

2252 
)547 
0843 
0739 
9434 

)  0'2240 
)  C7535 
72-0829 
73-0)24 
73-94(8 

4-03/5 
4-3980 
4'7645 
5-/3/0 
5-4975 

0345 
40/3 
7680 
7348 
50/6 

0375 
4045 
77(6 
(386 
5056 

0404 
4078 
7757 
7424 
5097 

0434 
4770 
7786 
(462 
5/38 

0464 
4/42 
7827 
7500 
5/78 

0494 
4/75 
7856 
7537 

52/9 

0523 
4207 
7897 

(575 
5259 

0553 
4240 
7927 
(6/3 

5300 

0583 
4272 
7962 
(651 
5340 

11 
12 
13 
14 
15 

8867 
8/7/ 
7475 
6779 
6084 

8850 
8/53 
7456 
6759 
6062 

8833 
8/35 
7437 
6739 
604  / 

88/6 
8//7 
74/8 
67/9 
60/9 

8798 

8098 
7398 
6698 
5998 

8787 
8080 
7379 
6678 

5977 

8764 
8062 
7360 
6658 
5955 

8747 

8044 
7340 
6637 

5934 

8730 
8026 
732  ( 
6677 
59)2 

74'87/3 
IS'8007 
16-7302 
1  7  '6596 
78-5897 

5*8640 
6-2305 
6-5970 
6-9635 

7-3300 

8684 
235/ 
60/9 
9687 
3354 

8727 
2397 
6068 
9738 
3409 

8770 

2443 
6116 
9789 
3463 

88/3 
2489 
6/65 
984) 
35/7 

8857 
2535 
6214 
9892 
357  / 

8900 
2581 
6262 
9944 
3625 

8943 
2627 
6377 
9995 
3679 

8986 
2673 
6360 
#046 
3733 

9030 
27/9 
6408 
0098 
3787 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

5388 
4692 
3996 
3300 
2604 

5365 
4668 
3972 
3275 
2578 

5343 
4645 
3947 
3249 
255  / 

5320 
462/ 
3922 
3223 
2524 

5298 
4598 
3898 
3/98 
2498 

5276" 
4574 
3873 
3/72 
2477 

5253 
455  / 
3849 
3/46 
2444 

523  / 
4527 
3824 
3)2) 
2477 

5208 
4504 
3799 
3095 
2391 

19-5186 
20-4480 
21  '3775 
22-3069 
23-2364 

7  '6965 
S'0630 
S'4295 
S'7960 
9'7625 

7022 
0690 
4358 
8025 
/693 

7079 
0749 
4420 
8090 
(76( 

7/36 
0809 
4482 
8/55 
7828 

7/93 
0868 
4544 
8220 
(896 

7249 
0928 
4606 
8285 
7964 

7306 
0987 
4669 
8350 
2031 

7363 
7047 
473  / 
84/5 
2099 

7420 
f/06 
4793 
8480 
2766 

7477 
1766 
4855 
8545 
2234 

21 
22 
23 
24 
25 

/909 
7213 
05)7 
9827 
9/25 

/88/ 

1  184 
0487 
9790 
9093 

(853 
//55 
0457 
9759 
906  / 

(825 
//26 
0427 
9728 

9029 

7798 

(097 
0397 
9697 
8997 

7770 

/069 
0367 
9666 

S965 

(742 
(040 
0337 
9635 
8933 

17)4 
1011 
0307 
9604 
890) 

(686 
0982 
0277 
9573 

SS69 

24-7658 
25-0953 

26-0247 
26-9542 

27-8836 

9'5290 
9-8955 
/  D'2620 
/  0-6285 
/  0'9950 

536  / 
9028 
2696 
6364 
#032 

543  / 
9707 
2772 
6442 
0//3 

550  / 
9/75 
2848 
652  / 
0/94 

5572 
9248 
2923 
6599 
0275 

5642 
932  / 
2999 
6678 
0356 

57/2 
9394 
3075 
6756 
0437 

5783 
9467 
3/57 
6835 
05/9 

5853 

9540 
3*26 
6973 

0600 

5923 
96/3 
3302 
699  / 

068  / 

26 
27 

28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

8429 
7734 
7038 
6342 
5646 

8396 
7699 
7003 
6306 
5609 

8363 
7665 
6967 
6269 
557  / 

8330 
763  / 
6932 
6233 
5534 

8297 
7597 
6897 
6/97 
5497 

8264 
7563 
6862 
6/60 
5459 

823  / 
7528 
6826 
6/24 
5422 

8)98 
7494 
679) 
6088 
5384 

8)64 
7460 
6756 
605) 
5347 

2S-8/3/ 
29  '7426 
30-6720 
3/-60/5 
32-5309 

/  /-36/5 
(  (  '7280 
(2-0945 
(2-46/0 
/2'8275 

3699 
7367 
/035 
4702 
8370 

3783 
7454 
7/24 
4794 
8465 

3867 
7540 
(2/3 
4886 
8560 

395  / 
7627 
(303 
4978 
8654 

4035 
77/3 
/392 
5070 
8749 

4119 
7800 
/48/ 
5/62 
8844 

4202 
7886 
7570 
5254 
8938 

4286 
7973 
(660 
5346 
9033 

4370 
8059 
7749 
5438 
9/28 

31 
32 
33 
34 
35 

4950 
4255 
3559 
2863 
2/67 

49/2 
42/5 
35/8 
2821 
2/24 

4874 
4/76 
3478 
2780 
2082 

4835 
4/36 
3437 
2738 
2039 

4797 
4096 
3396 
2696 
(996 

4758 
4057 
3356 
2655 
(953 

4720 
40/7 
33/5 
26/3 
1911 

4681 

3978 
3274 
257  / 

(S68 

4642 
3938 
3234 
2529 
1825 

33-4604 

34-3898 
35-3/93 
36-2487 
37  '1782 

(3'(940 
(3-5605 
(3-9270 
(4'2935 
(4'6600 

2038 
5706 
9373 
304/ 
6709 

2/35 
5806 
9476 
3/47 
68(7 

2233 

5906 
9579 
3252 
6925 

2330 
6006 
9682 
3358 

7033 

2427 

6/06 
9785 
3463 
7/42 

2525 
6206 
9887 
3569 

7250 

2622 

6306 
9990 
3674 
7358 

2720 
6406 
#093 
3780 
7466 

28/7 
6506 
0/96 
3885 

7574 

36 
37 
38 
39 

40 

41 

42 
43 
44 
4S 

/47( 
0775 
0080 
9384 
8688 

1427 
073  / 
#034 
9337 
8640 

/3S4 
0686 
9988 
9290 
8592 

/340 
064  / 
9942 
9243 
8544 

7296 
0596 
9896 
9/96 
8496 

(252 
0557 
9850 
9/49 
8448 

7208 
0506 
9804 
9/02 
8399 

M64 
046  ( 
9758 
9055 
8357 

7727 
04)6 
97(2 
9007 
8303 

38-1077 
39'037I 
39  9666 
40-8960 
41-8255 

(5-0265 
/5'393/ 
/57596 
76'/26/ 
(6-4926 

0376 
4044 
77/2 
/380 
5047 

0487 
4/58 
7828 
7499 
5/69 

0598 
4277 
7945 
7618 
5297 

0709 
4385 
806  / 
/737 
54/3 

0820 
4499 
8/77 
/856 
5534 

093/ 
46/2 
8294 
(975 
5656 

/042 
4726 
84/0 
2094 
5778 

//53 
4839 
8526 
22/3 
5899 

/264 
4953 
8642 
2332 

602/ 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

7992 
7296 
6600 
5905 
5209 

7943 
7246 
6549 
5852 
5/55 

7894 
7/95 
6498 
5800 
5/02 

7845 
7(46 
6447 
5748 

5049 

7796 
7096 
6395 
5695 
4995 

7746 
7045 
6344 
5643 
4942 

7697 
6995 
6293 
5590 

4888 

7648 

6945 
6247 
5538 
4835 

7599 
6894 
6(90 
5485 
478) 

427549 
43-6844 
44'6/38 
45  '5433 

46-4727 

76-8597 
(7-2256 
7  7  '592  ( 
17-9586 
IS'3251 

8775 
2383 
605  / 
97/8 
3386 

8840 
25/0 
6180 
985/ 
3527 

8964 
2637 
63/0 
9983 
3657 

9088 
2764 
6440 
#//6 
3792 

9273 

2891 
6570 
0249 
3927 

9337 
30/9 
6700 
038) 
4062 

9462 
3/46 
6830 
05/4 
4/98 

9586 
3273 
6959 
0646 
4333 

9710 
3400 
7089 
0779 

4468 

46 
47 
48 
49 
50 

51 
52 

53 
54 
55 

45/3 
3817 
3/2/ 
2426 
/730 

4459 
3762 
3065 
2368 
/67/ 

4404 
3706 
3008 
23/0 
(6(2 

4350 
365  / 
2952 
2253 
(554 

4295 
3595 
2895 
2/95 
(495 

4247 
3539 
2838 
2/37 
(436 

4/86 
3484 
2782 
2079 
7377 

4/3/ 
3428 
2725 
2021 
(3/8 

4077 
3372 
2668 
7964 
7259 

47-4022 
48  '33  17 
49-2611 
SO'1906 
51-1200 

I8'69I6 
I9'058I 
(9-4246 
197911 
20-1576 

7054 
0727 
4389 
8057 
(725 

7792 
0862 
4533 
8203 
(873 

7330 
7003 
4676 
8349 
2022 

7468 
//43 
48/9 
8495 
2/7/ 

7606 
/284 
4963 
864  / 
2320 

7744 
/425 
5/06 
8787 
2469 

78S/ 
/565 
5249 
8933 
26/7 

80/9 
(706 
5393 
9079 
2766 

8/57 
/847 
5536 
9225 
29/5 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

1094 

0338 
9642 
8946 
825  / 

0974 
0277 
9580 
8883 
8/87 

09(4 
02/6 
95/8 
8820 
8/23 

0855 
0(56 
9456 
8757 

8058 

0795 
0095 
9394 
8694 
7994 

0735 
#034 
9332 
863  ( 

7930 

0675 
9973 
9270 
8568 
7866 

06/5 
99)2 
9208 
8505 
7802 

0555 
9850 
9)46 
8442 
7737 

52-0495 
52-9789 
53-9084 
54-8378 
557673 

20  524  / 
20-8906 
2C2577 
2  /  '6236 
21-9901 

5392 
9060 
2728 
6395 
#063 

5544 
92/4 
2885 
6555 
0226 

5695 
9368 
3042 
6775 
0388 

5847 
9523 
3/98 
6874 
0550 

5998 
9677 
3355 

7034 
07/2 

6/50 
9837 
3572 
7794 
0875 

630  / 
9985 
3669 
7353 
(037 

6453 
#(39 
3826 
75(3 
1)99 

6604 
0293 
3983 
7672 
1361 

56 

57 
58 
59 

60 

61 
62 
63 
64 
65 

7555 
6859 
6/63 
5467 
4771 

7490 
6793 
6096 
5399 
4702 

7425 
6727 
6029 
533  / 
4633 

7359 
6660 
5967 
5262 
4563 

7294 
6594 
5894 
5794 
4494 

7229 
6528 
5827 
5(25 
4424 

7/64 
646/ 
5759 
5057 
4355 

7098 
6395 
5692 
4988 
4285 

7033 
6329 
5624 
4920 
42)5 

56-6967 
57-6262 
58  '5557 
59  "485  / 
60-4/46 

22-3566 
227237 
23-0896 
23  '456  / 
23-8226 

3737 
7399 
(066 
4734 
8402 

3896 
7566 
(237 
4907 
8578 

406/ 
7734 
/407 
5080 
8753 

4226 
7902 
(578 
5254 
8929 

4397 
8070 
1748 
5427 
9/05 

4556 
8237 
1919 

5600 
9281 

472/ 
8405 
2089 
5773 
9457 

4886 
S573 
2259 
5946 
9633 

5051 
8740 
2430 
6(79 
9808 

61 

62 

63 
64 
65 

66 

67 
68 
69 
70 

4076 
3380 
2684 
/988 
/292 

4005 
3308 

2611 
1915 
1218 

3935 
3237 
2539 
f84f 
//43 

3864 
3/65 
2466 
(767 
(068 

3794 
3094 
2394 
7693 
0993 

3723 
3022 
232  ( 
(620 
09/8 

3652 
2950 
2248 
7546 

0844 

3582 
2878 
2(75 
(472 
0769 

3577 
2807 
2(02 
(398 
0694 

67-3440 
62-2735 
63-2029 
64  '7324 
65  '06  (8 

24'7897 
24-5556 
249227 
25  '2(186 
25  '655  ( 

2069 
5737 
9405 
3073 
6740 

2248 
59/8 
9589 
3259 
6930 

2427 
6/00 
9773 
3446 
7//9 

2605 
628) 
9957 
3633 

7309 

2784 
6462 
#/4/ 
38/9 

7498 

2962 
6643 
0325 
4006 
7687 

3/47 

6825 
0509 
4/93 
7877 

3379 

7006 
0692 
4379 
8066 

3498 
7/87 
0876 
4566 
8255 

66 

67 
68 
69 

70 

71 
72 
73 
74 
75 

0596 
990  / 
9205 
8509 
78/3 

0521 
9824 
9(27 
8430 
7733 

0445 
9747 
9049 
835/ 
7653 

0369 
9670 
897  ( 
8272 
7573 

0293 
9593 
8893 
8/93 
7493 

02/7 
95/6 
88/5 
8/74 
74/3 

0/4/ 
9439 
8737 
8035 
7332 

#065 
9362 
8659 
7955 
7252 

9989 
9285 
8580 
7876 
7/72 

65-9973 

66-9208 
67-8502 
687797 
69  709  / 

26-02(6 
26  '388  ( 
26-7546 
27'72/( 
27-4876 

0408 
4076 
7743 
/4/f 
5079 

0600 
4277 
7947 
1611 
5282 

0792 
4465 
8/38 
(872 
5485 

0984 
4660 
8336 
20/2 
5688 

//76 
4855 
8533 
22/2 
5897 

/368 
5050 
873  / 
24)2 
6093 

7560 
5244 
8928 
26/2 
6296 

(752 
5439 
9/26 
28/2 
6499 

(944 
5634 
9323 
30/2 
6702 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

7(77 
6422 
5726 
5030 
4334 

7036 
6339 
5643 
4946 

4249 

6955 
6257 
5559 
486/ 

4/63 

6874 
6(75 
5476 
4777 
4078 

6793 
6093 
5393 
4692 
3992 

67// 
60/0 
5309 
4608 
3907 

6630 
5928 
5226 
4523 
3827 

6549 
5845 
5(42 
4439 
3736 

6467 
5763 
5059 
4354 
3650 

70-6386 
77-5680 

72-4975 
73-4269 

74-3564 

27-854) 
28-2206 
28  '587  ( 
28-9536 
29  '320  ( 

8747 
2474 
6082 
9750 
34/8 

8952 
2623 
6293 
9964 
3634 

9758 
2837 
6504 
#/77 
3850 

9364 
3039 
67/5 
039  / 

4067 

9569 
3248 
6926 
0605 
4283 

9775 
3456 
7737 
0878 
4500 

9980 
3664 
7348 
/032 
4776 

#/86 
3872 
7559 
/246 
4932 

039  / 
4087 
7770 
(459 

5/49 

76 
77 

78 
79 

80 

8/ 
82 
83 
84 
85 

3638 
2942 
2247 
/55/ 
0855 

3552 
2855 
2/58 
1461 
0764 

3465 
2767 
2069 
(372 
0674 

3379 
2680 
1981 
(282 
0583 

3292 
2592 
(892 
//92 
0492 

3206 
2504 
/803 
7702 
0407 

3119 
2417 
1714 
1012 
0310 

3032 
2329 
(626 
0922 

02(9 

2945 
224  ( 
(537 
0832 
0128 

75  '2858 
76-2/53 
77-74*8 
78-0742 
79-0037 

29'6866 
30  '053  / 
30  '4  '96 
307«,57 
37  '/526 

7085 
0753 
442  / 
8088 
7756 

7304 
0975 
4645 
8376 
7986 

7524 
//97 
4870 
8543 
22/6 

7743 
(479 
5094 
8770 
2446 

7962 
7640 
53/9 
8997 
2676 

8)8) 
1862 
5543 
9225 
2906 

8400 
2084 
5768 
9452 
3736 

86/9 
2306 
5992 
9679 
3366 

8838 
2527 
62/7 
9906 
3595 

81 
82 
83 

84 
85 

86 
87 
88 
89 

90 

0/59 
9463 

8767 
8072 
7376 

#067 
9370 
8674 
7977 
7280 

9976 
9278 
8580 
7882 
7/84 

9884 
9/85 

8486 
7787 
7088 

9792 
9092 
8392 
7692 
6997 

9700 
8999 
8297 
7596 
6895 

9608 
8906 
8203 
7507 
6799 

95(6 
88(2 
8(09 
7406 
6702 

9423 
87/9 
80/5 
73/0 
6606 

79-9331 
80-8626 
8  1  '7920 
82'72/S 
83-6509 

3C5/9/ 
31  "8856 
32  '252  / 
32-6/86 
32  '985  / 

5424 
9092 
2759 
6427 
#095 

5657 
9327 
2997 
6668 
0338 

5889 
9562 
3235 
6909 
0582 

6/22 
9798 
3474 
7/49 
0825 

6355 
#033 
37/2 
7390 
(069 

6587 
0268 
3950 
7637 
73/2 

6820 
0504 
4788 
7872 
(556 

7052 

0739 
4426 
8//2 
/799 

7285 

0974 
4664 
8353 

2042 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

6680 
5984 
5288 
4593 
3897 

6583 
5886 
5/89 
4492 
3795 

6486 
5788 
5090 
4392 
3694 

6389 
5690 
4997 
4292 
3593 

6297 
5597 
489  ( 
4(9( 
3497 

6/94 
5493 
4792 
4090 
3389 

6097 
5394 
4692 
3990 
3288 

5999 
5296 
4593 
3889 
3(86 

5902 
5)97 
4493 
3788 
3084 

84-5804 
85  '5099 
86-4393 
87-3688 
88-2982 

33-35/6 
997)81 

34-0846 
34'45// 
34-8/76 

3762 
7430 
7098 
4766 
8433 

4009 
7679 
/350 
5020 
8690 

4255 
7928 
ICOI 
5274 
8947 

450/ 
8/77 
/853 
5529 
9204 

4747 
8426 
2/04 
5783 
946  ( 

4993 
8675 
2356 
6037 
9778 

5239 
8923 
2607 
6297 
9975 

5486 
9/72 
2859 
6545 
#232 

5732 
942  / 
3//0 
6800 
0489 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

68' 

320  / 
2505 
/809 
1113 

04/8 

3098 
2402 
(705 
/008 
03// 

2996 
2298 
(600 
0902 

0204 

2894 
2(94 
7495 

0796 
#097 

2797 
2097 
(397 
0697 
9991 

2688 
(987 
(286 
0585 

9884 

2585 
(883 
III! 

0479 
9777 

2483 
(779 
(076 
0373 
9669 

2380 
(675 
097( 
0267 
9562 

89-2277 
90-1571 
91-0866 
92-0/60 
92-9455 

35'/847 
35-5506 
35-9777 
36-2836 
36'6507 

2/07 

5769 
9436 
3/04 
6772 

2367 
603/ 
9702 
3372 
7043 

2620 
6294 
9967 
3640 
73/3 

2880 
6556 
#232 
3908 

7584 

3/40 
68/8 
0497 
4/76 

7S54 

3400 
7087 
0762 
4443 
8/25 

3659 
7342 
7027 
47  7  / 
8395 

3979 
7605 
7292 
4979 

8665 

4/7S 
7868 
(557 
5246 

8936 

96 
97 
98 
99 
(00 

M   2!)'   28'   27'   2<>' 

25'   24'  |  23'   22' 

21' 

30'    20' 

28' 

27'   2<i'  I  25' 

24'   23'  |  22'   21' 

'            SINE. 

COSINE.           (58V 
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TRAVERSE  TABLES. 


21' 
/ 

2 
3 

4 
5 

COSINE. 

SINE. 

21° 

40' 

41' 

42' 

43 

44' 

45'  |  46'  |  47' 

48' 

49' 

40' 

41' 

42' 

43' 

44' 

45' 

46'  |  47' 

48 

41.' 

1 

2 
3 

4 
5 

6 

7 
8 
9 
70 

9293 
8587 
7880 
7/74 
6467 

9292 
8585 
7877 
7/70 
6462 

929  / 
8583 
7874 
7/65 
6457 

9290 
858  / 
7S7/ 
7/6/ 
645  / 

9289 
8578 
7868 
7/57 
6446 

9288 
8576 
7864 
7/52 
6440 

9287 
8574 
7S6/ 
7/48 
6435 

9286 
8572 
7858 
7/44 
6430 

9285 
8570 
7855 
7/39 
6424 

'9284 
/  '8568 
2785( 
37/35 
4-64/9 

•3692 
7384 
CJ076 
C4768 

C8460 

3695 
7390 
/084 
4779 

8474 

3697 
7395 
/092 
4790 
8487 

3700 
7400 

no/ 

480( 
8501 

3703 
7406 
1109 
4811 
8514 

3706 
7411 
1117 
4822 
8528 

3708 
74(7 
(125 
4833 
854  ( 

371  / 
7422 
1/33 
4844 
8555 

37/4 
7427 
l/4f 
4855 
8568 

3716 
7433 
1149 
4866 
8582 

6 
7 
8 
9 
(0 

576/ 
5054 
4348 
364  / 
2935 

5754 
5047 
4339 
3632 
2924 

5748 
5039 
433  / 
3622 
29/3 

5742 
5032 
4322 
36/2 
2903 

5735 
5024 
43/3 
3603 
2892 

5729 
50/7 
4305 
3593 

28S/ 

5722 
5009 
4296 
3583 
2870 

57/6 
5002 
4288 
3573 
2859 

5709 
4994 
4279 
3564 
2849 

5  '5703 
6-4986 
7'4270 
8  '3554 
9-2838 

2'2/52 

2'5844 
2'9536 
3-3229 
3'692/ 

2/69 
5863 
9558 
3253 
6948 

2;  85 
5882 
9580 
3277 
6975 

220  / 

590/ 
9601 
3302 
7002 

2217 
5920 
9623 
3326 

7029 

2233 
5939 
9645 
3350 
7056 

2250 
5958 
9666 
3374 
7083 

2266 
5977 
9688 
3399 
7//0 

2282 
5996 
9709 
3423 
7/37 

2298 
6015 
973  ( 
3447 
7/64 

// 
/2 
13 
14 
15 
16 
17 
IS 
19 
20 

2228 
(522 
08/5 
0/09 
9402 

22/6 
/509 
080/ 
0094 
9386 

2205 
/496 
0787 
0079 
9370 

2/93 
/483 
0773 
0064 
9354 

2/8/ 
(470 
0759 
0048 
9338 

2/69 
1457 
0745 
0033 
932  / 

2/57 
1444 
073  / 
00/8 
9305 

2/45 
1431 
07/7 
#003 
9289 

2/33 

/4/8 
0703 
9988 
9273 

IQ'2122 
11-1405 
12-0689 
12-9973 
13-9257 

4-06/3 
4'4305 
4-7997 
5-/6S9 
5'538( 

0642 
4337 
8032 
;727 
542; 

0672 
4370 
8067 
(765 
5462 

0702 
4402 
8/02 
(802 
5503 

0732 
4434 
8(37 
1840 
5543 

076( 
4467 
8(72 
(878 
5584 

079( 
4499 
8208 
19(6 
5624 

082  / 
4532 
8243 
7954 
5665 

0850 
4564 
8278 
(997 
5705 

0880 
4597 
83/3 
2029 
5746 

II 
12 
13 
14 
15 

8696 
7989 
7283 
6576 
5870 

8678 
797/ 
7263 
6556 
5848 

866  / 
7953 
7244 
6535 
5827 

8644 
7934 
7225 
65/5 
5805 

8627 
79/6 
7205 
6494 
5783 

86/0 
7898 
7/86 
6474 
5762 

8592 
7879 
7166 
6453 
5740 

8575 
786  / 
7/47 
6433 
57/9 

8558 
7843 
7/27 
64/2 

5697 

)4'8540 
75-7824 
/67/08 
(7'6392 
/  8  '5676 

5-9073 
6-2765 
6'6457 
7-0/49 
7'384/ 

9116 
2811 
6506 
020) 
3895 

9/59 
2857 
6554 
0252 
3949 

9203 
2903 
6603 
0303 
4003 

9246 
2949 
6652 
0355 
4057 

9289 
2995 
6700 
0406 
4.111 

9332 
3047 
6749 
0457 
4/66 

9376 

3087 
6798 
0509 
4220 

9479 
3733 

6846 
0560 
4274 

9462 
3178 
6895 
06(7 
4328 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

5/63 
4456 
3750 
3043 
2337 

5/40 
4433 
3725 
30/8 
23/0 

5//S 
4409 
3700 
2992 
2283 

5095 
4386 
3676 
2966 

2256 

5073 
4362 
365  / 
2940 
2229 

5050 
4338 
3626 
29/4 
2202 

5027 
43/4 
360; 
2888 
2;  75 

5005 
429  / 
3577 
2863 
2/48 

4982 
4267 
3552 
2837 
2/2) 

/  9  '4959 
20-4243 
2  /  '3527 
22-2811 
23-2094 

7-7533 
S-/225 
8'49(7 
S'8609 
9-2302 

7590 
(285 
4980 
8674 
2369 

7647 
(344 
5042 
8739 
2437 

7704 
(404 
5/04 
8804 
2504 

7760 
(463 
5(66 
8869 
2572 

7817 
(523 
5228 
8934 
2639 

7874 
(582 
5290 
8999 
2707 

793  / 
7647 
5352 
9063 
2774 

7987 
1707 
54(5 
9728 
2842 

8044 
7760 
5477 
9/93 
2909 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

(630 
0924 
02/7 
95// 

8804 

1602 
0895 
0/87 
9480 

8772 

1574 
0866 
0/57 
9448 
8740 

(547 
0837 
0/27 
94/7 
8708 

/5/8 

0808 
0097 
9386 
8675 

/490 
0779 
0067 
9355 

8643 

1462 
0749 
0036 
9323 
86/1 

/434 
0720 
#006 
9292 

8578 

(406 
069  / 
9976 
926  / 
8546 

24-1378 
25  '0662 
25-9946 
26'9230 
27-85/3 

9-5994 
9'9686 
(0-3378 
(0'7070 
(C0762 

6064 
9759 
3453 
7/48 
0843 

6(34 
9832 
3529 
7227 
0924 

6204 
9905 
3605 
7305 
/005 

6275 
9978 
3680 
7383 
(086 

6345 
#050 
3756 
7462 
1167 

64(5 
0123 
3832 
7540 
(248 

6485 
0(96 
3907 
76(8 
(329 

6556 
0269 
3983 
7697 
74/0 

6626 
0342 
4059 
7775 
1491 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 

8098 
739  / 
6685 
5978 
5272 

8064 
7357 
6649 
5942 
5234 

803/ 
7322 
66/4 
5905 
5/96 

7998 
7288 
6578 
5869 
5/59 

7964 
7254 
6543 
5832 
5/2; 

793) 
72/9 
6507 
5795 
5083 

7898 
7/85 
6472 
5759 
5046 

7864 
7/50 
6436 
5722 
5008 

783  / 
7//5 
6400 
5685 
4970 

28-7797 
29708/ 
30-6365 
31  '5  648 
32-4932 

(  (  '4454 
((•8(46 
(2-1838 
(2-5530 
(2-9222 

4538 
8232 
(927 
5622 
93/7 

4622 
8319 
20/6 
57/4 
9411 

4705 
8405 
2/06 
5806 
9506 

4789 
8492 
2195 
5898 
960  / 

4873 
8578 
2284 
5990 
9695 

4957 
8665 
2373 
608  ( 
9790 

5040 
875) 
2462 
6/73 
9884 

5724 
8838 
2557 
6265 
9979 

5208 
8924 
264/ 
6357 
#073 

37 
32 
33 
34 
35 

36 
37 
38 
39 
40 

4565 
3859 
3/52 
2446 
(739 

4526 
38(9 
3111 
2404 
1696 

4488 
3779 
3070 
2362 
/653 

4449 
3739 
3030 
2320 
/6/0 

44/0 
3699 
2989 
2278 
(567 

437  / 
3660 
2948 
2236 
1524 

4333 
3620 
2907 
2/94 
/48/ 

4294 
3580 
2866 
2/52 
(438 

4255 
3540 
2825 
2/09 
(394 

33-42/6 
34-3500 
35-2784 
36-2067 
37-1351 

(3-29(4 
(3-6606 
(4-0298 
(43990 
(4'7682 

30/2 
6706 
040  / 
4096 
779  / 

3/09 
6806 
0504 
420  / 
7899 

3206 
6906 
0606 
4307 
8007 

3303 
7006 
0709 
44(2 
81(5 

340  ( 
7(06 
08(2 
45(7 
8223 

3498 
7206 
09(4 
4623 
833  ( 

3595 
7306 
(0(7 

4728 
8439 

3692 
7406 
7720 

4833 
8547 

3790 
7506 
7222 
4939 
8655 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 

/032 
0326 
96/9 
89/3 
8206 

0988 
028  / 
9573 
8866 
8/58 

0944 
0236 
9527 
88/8 
8//0 

0900 
0/9/ 
948/ 
877/ 
806/ 

0856 
0/45 
9434 
8724 
80/3 

08/2 
0/00 
9388 
8676 
7964 

0768 
0055 
9342 
8629 
79/6 

0723 
#009 
9295 
858  / 
7867 

0679 
9964 
9249 
8534 
78/9 

38-0635 
38-99/9 
39-9202 
40-8486 
4/7770 

J5'(375 
(5'5067 
(5'8759 
(6'245; 
(6'6(43 

M85 
5/80 
8875 
2570 
6264 

(596 
5294 
899  / 
2689 
6386 

(707 
5407 
9/07 
2807 
6508 

(8/8 
5521 
9223 
2926 
6629 

(929 
5634 
9340 
3045 
675  ( 

2039 
5748 
9456 
3(64 
6872 

2150 
5867 
9572 
3283 
6994 

2267 
5974 
9688 
3402 
7/76 

2372 
6088 
9804 
352  / 
7237 

41 
42 
43 
44 
45 
~46 
47 
48 
49 
50 

46 
47 
48 
49 
50 

7500 
6793 
6087 
5380 
4674 

7450 
6743 
6035 
5328 
4620 

740  / 
6692 
5984 
5275 
4566 

7352 
6642 
5932 
5222 
45/3 

7302 
659  / 
5880 
5/69 

4459 

7252 
654; 
5829 
5//7 
4405 

7203 
6490 
5777 
5064 
435  / 

7/53 

6439 
5725 

son 

4297 

7/03 
6388 
5673 
4958 
4243 

42-7054 
43-6338 
44  '5  62  / 
45-4905 
46-4/89 

(6  '9835 
(7'3527 
1772(9 
/8'09)( 
/S'4603 

9959 
3654 
7349 
(043 
4738 

#084 
378  / 
7478 
1/76 
4873 

0208 
3908 
7608 
!308 
5009 

0332 
4035 
7738 
(447 
5(44 

0456 
4162 
7868 
(573 
5279 

058  ( 
4289 
7997 
1706 
54(4 

0705 
44/6 
8727 
7838 
5549 

0829 
4543 
8257 
/970 
5684 

0953 

4670 
8386 
2/03 
58/9 

51 
52 
53 

54 
55 

3967 
326  / 
2554 
(848 
1/41 

39/2 
3205 
2497 
7790- 
(082 

3858 
3/49 
2440 
(732 
/023 

3803 
3093 
2383 
/674 
0964 

3748 
3037 
2326 
/6/5 
0905 

3693 
298  / 
2269 
1557 
0845 

3638 
2925 
22/2 
/499 
0786 

3583 
2869 
2155 
1441 
0727 

3528 
28/3 
2097 
(382 
0667 

473473 
48-2756 
49-2040 
50-/324 
5C0608 

IS  '8295 
I9-J987 
(9-5679 
19-9371 
20-3063 

8433 
2/28 
5823 
95/7 
32/2 

857  / 
2268 
5966 
9663 
336  / 

8709 
2409 
6/09 
9809 
3509 

8846 
2549 
6252 
9955 
3658 

8984 
2690 
6395 
#(0( 
3807 

9(22 
2830 
6539 
0247 
3955 

9260 
2971 
6682 
0393 
4/04 

9398 
3/1) 
6825 
0539 
4252 

9535 
3252 
6968 
0684 
4401 

57 
52 
53 
54 
55 

56 

57 
58 
59 
60 

0435 
9728 
9022 
83/5 
7609 

0374 
9667 
8959 
8252 
7544 

03/4 
9606 
8897 
8/88 
7480 

0254 
9544 
8835 
8/25 
74/5 

0/94 
9483 
8772 
806/ 
7350 

0/33 
942/ 
87/0 
7998 
7286 

0073 
9360 
8647 
7934 
722/ 

#0(3 
9298 
8584 
7870 
7;56 

9952 
9237 
8522 
7807 
709  / 

5  /  '9892 
52-9/75 
53  '8459 
54-7743 
55-7027 

20-6755 
2  /  '0447 
2/-4/40 
2  /  '7832 
22'/524 

6907 
0602 
4296 
799  / 
/686 

7058 
0756 
4453 
8/5/ 
/S48 

72(0 
09/0 
46/0 
83(0 
20)0 

736  ( 
(064 
4767 
8469 
2/72 

75/2 
(2/8 
4923 
8629 
2334 

7663 
(372 
5080 
8788 
2497 

78/5 
/526 
5237 
8948 
2659 

7966 
7680 
5393 
9707 
2827 

8777 
(834 
5550 
9266 
2983 

56 
57 
58 
59 

60 

61 
62 
63 
64 
65 

6902 
6/95 
5489 
4782 
4076 

6836 
6/29 
5421 
47(4 
4006 

677/ 
6062 
5354 
4645 
3936 

6705 
5996 
5286 
4576 
3866 

6640 
5929 
52/8 
4507 
3796 

6574 
5862 
5/50 
4438 
3726 

6508 
5795 
5082 
4369 
3656 

6442 
5728 
50M 
4300 
3586 

6376 
566; 
4946 
4231 
35;6 

56-63/0 
57-5594 
58-4878 
59-4/62 
60  3446 

22-52/6 
22-8908 
23-2600 
23-6292 
23  '9984 

538  / 
9075 
2770 
6465 
#/60 

5546 
9243 
2940 
6638 
0335 

5710 
941  ( 
3111 
6811 
0511 

5875 
9578 
328) 
6954 
0687 

6040 
9746 
345  ( 
7/57 
0862 

6205 
99(3 
362J 
7330 
1038 

6370 
#087 
3792 
7503 
72/4 

6534 
0248 
3962 
7675 
7389 

6699 
0475 
4/32 
7848 
7565 

67 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 

67 
68 
69 

70 

3369 
2663 
(956 
/250 
0543 

3298 
259  / 
(883 
//76 

0468 

3228 
25/9 
/8/0 

no/ 

0393 

3/57 
2447 
/737 
/027 
03/8 

3085 
2375 
(664 
0953 
0242 

30/4 
2302 
1591 

0879 
0/67 

2943 
2230 
;5/7 
0804 
009; 

2872 
2/58 
/444 
0730 
#0/6 

280  ( 
2085 
/370 
0655 
9940 

61  '2729 
62-20/3 
63"/297 
64  058  / 
64-9864 

24-3676 
24-7368 
25'  (060 
25-4752 
25-8444 

3854 
7549 
(244 
4939 
8634 

4033 
7730 
(428 
5;  25 
8823 

4211 
7911 
1612 
5312 
9012 

4390 
8092 
(795 
5498 
9201 

4568 
8273 
(979 
5685 
9390 

4746 
8454 
2(63 
5877 
9579 

4924 
8635 
2346 
6057 

9768 

5703 
88/6 
2530 
6244 
9957 

5287 
8997 
2774 
6430 
#147 

71 
72 
73 
74 
75 

9837 
9/30 
8424 
77/7 
701  / 

9760 
9053 
8345 
7638 
6930 

9684 
8975 
8267 
7558 
6849 

9608 
8898 
8/88 
7479 
6769 

953) 
8820 
8//0 
7399 
6688 

9455 
8743 
803/ 
73/9 
6607 

9378 
8665 
7952 
7239 
6526 

9302 
8588 
7873 
7/59 
6445 

9225 
8510 
7795 
7079 
6364 

65-9/48 
66-8432 
67-77/6 
68-7000 
69-6283 

26-2/36 
26-5828 
26-9520 
27-32/3 
27-6905 

2328 
6023 
97(8 
3413 
7(07 

2520 
62(8 
99/5 
36/3 
73/0 

27(2 
64/2 
#(12 
38(3 
75/3 

2904 
6607 
0310 
40(3 
7715 

3096 
680( 
0507 
42(2 
79(8 

3288 
6996 
0704 
44(2 
8I2( 

3479 
7/90 
090  / 
46/2 
8323 

367( 
7385 
7098 
4872 
8526 

3863 
7579 
7296 
5072 
8728 

71 
72 
73 
74 
75; 
76 
77 
78 
79 
80 

76 

77 
78 
79 
80 

6304 
5598 
489  / 
4/85 
3478 

"6222 
55/5 
4807 
4/00 
3392 

6/4/ 
5432 
4723 
40/5 
3306 

6059 
5349 
4640 
3930 
3220 

5977 
5266 
4555 
3S45 
3/34 

5895 
5/83 
447; 
3760 
3048 

58/3 

5;oo 

4387 
3674 
296; 

573; 
50;7 
4303 
3589 
2875 

5649 
4934 
42/9 
3504 
2789 

70-5567 
71  '4851 
72-4/35 
73'34/S 
74-2702 

28-0597 
28-4289 
2879S/ 
29'/673 
29-5365 

0802 
4497 
8/92 
1886 
558  / 

;oos 

4705 
8403 
2/00 
5797 

1213 
49/3 

86(3 
2313 
60(4 

(418 

5/2/ 
8824 
2527 
6230 

(624 
5329 
9035 
2740 
6446 

(829 
5537 
9246 
2954 
6662 

2034 
5745 
9456 
3/67 
6878 

2240 
5953 
9667 
3387 

7094 

2445 
6761 
9878 
3594 
73/0 

8/ 
82 
83 
84 
85 

277/ 
2065 
(358 
0652 
9945 

2684 
(977 
(269 
0562 

9854 

2597 
1889 
//80 
047  / 
9763 

25/0 
1801 
(09( 
038  / 
967/ 

2423 
(7/2 
1001 
0291 
9580 

2336 
;624 
09/2 
0200 
9488 

2248 
;535 
0822 
0109 
9396 

2/6/ 
/447 
0733 
#019 
9305 

2073 
(358 
0643 
9928 
92/3 

75'/986 
76-/270 
77-0554 
77-9837 
78-9121 

29-9057 
30-2749 
30'644( 
3CO/33 
3  /  -3825 

9276 
297  / 
6665 
0360 
4055 

9495 
3/92 
6890 
0587 
4285 

97(4 
34/4 
7/14 
08/4 
45/4 

9933 
3636 
7338 
/04f 
4744 

#I5/ 
3857 
7563 
7268 
4974 

0370 
4079 
7787 
/495 
5203 

0589 
4300 
8077 
(722 
5433 

0808 
4522 
8235 
1949 
5663 

(027 
4743 
8459 
2/76 
5892 

8( 
82 
83 
84 
85 

86 
87 
88 
89 
90 

9239 
8532 
7826 
71(9 
64/3 

9/46 
8439 
773  / 
7024 
63/6 

9054 
8345 
7637 
6928 
62/9 

8962 
8252 
7542 
6832 
6/23 

8869 
8/58 
7447 
6736 
6026 

8776 
8064 
7352 
664  / 
5929 

8683 
7970 
7257 
6545 
5832 

859  / 
7877 
7/63 

6448 
5734 

8498 
7783 
7068 
6352 

5637 

79  '8405 
80-7689 
8/  '6972 
82-6256 
83-5540 

3175/7 
32-/209 
32'490( 
32-8593 

33-2285 

7750 
(445 
5;39 
8834 
2529 

7982 
(680 
5377 
9075 
2772 

82/5 
/9/5 
56/5 
93/5 
30/5 

8447 
2/50 
5853 
9556 
3258 

8679 
2385 
609  / 
9796 
3502 

89/2 
2620 
6328 
#037 
3745 

9/44 
2855 
6566 
0277 

3988 

9376 
3090 
6804 
05(7 
4231 

9609 
3325 
704) 
0758 
4474 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

5706 
5000 
4293 
3587 
2880 

5608 
490  / 
4/93 
3486 
2778 

55/1 
4802 
4093 
3385 
2676 

54/3 
4703 
3993 
3284 
2574 

53/5 
4604 
3893 
3/82 
247  / 

52/7 
4505 
3793 
308; 
2369 

5//9 
4406 
3693 
2980 
2267 

5020 
4306 
3592 
2878 
2/64 

4922 
4207 
3492 
2777 
2062 

84  '4824 
85-4/08 
86  '339  / 
87-2675 
8S-/959 

33-5978 
33-9670 
34-3362 
34-7054 
35-0746 

6224 
99;8 
36/3 
7308 
(003 

6470 
#(67 
3865 
7562 
(259 

67/5 
04/6 
41/6 
78/6 
(5/6 

696( 
0664 
4367 
8070 
(773 

7207 
09/3 
46(8 
8324 
2030 

7453 
7/6J 
4870 
8578 
2286 

7699 
7470 
5727 
8832 
2543 

7945 
(658 
5372 
9086 
2799 

8/90 
7907 
5623 
9340 
3056 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

68 

2/74 
(467 
076  / 
#054 
9348 

2070 
1363 
0655 
9948 
9240 

/967 
(259 
0550 
984  / 
9/33 

(864 
1154 
0445 
9735 
9025 

/76/ 
/050 
0339 

9628 
89/7 

;657 

0945 
0233 
9522 

88/0 

(554 
084/ 
0/28 
94/5 
8702 

;450 
0736 
#022 
9308 
8594 

/346 
063  / 
99/6 
920  / 

8486 

89-;  243 

90-0526 
90'98IO 
9I'9094 
92-8378 

35-4438 
35-8/30 
36-/S22 
36  '557  4 

36-9206 

4697 
8392 
2087 
5782 
9477 

4957 
8654 
2352 
6049 
9747 

52(6 
89/6 
26/7 
63/7 

#0/7 

5476 
9/79 
288( 
6584 
0287 

5735 
944  ( 
3(46 
6852 
0557 

5994 
9703 
34// 
7/79 
0828 

«254 
9965 
3676 
7387 
(098 

65(3 
#227 
3940 
7654 
(368 

6772 
0489 
4205 
7922 

1638 

96 
97 
98 
99 
700 

20' 

19' 

18' 

17' 

16' 

15'  |  14'  |  13' 

12' 

11' 

•20' 

19' 

18' 

17' 

16'  |  13'  |  14' 

13' 

12' 

11' 

SINE. 

COSINE.            68° 
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TRAVERSE  TABLES. 


21' 

COSINE. 

SINK.             21" 

50' 

BF 

52 

53' 

54' 

55' 

56' 

57' 

58' 

59' 

50'  1  f>l'   52'  |  53'   54' 

55'  |  S(>' 

57'   58' 

tff 

( 
2 
3 
4 

5 

/ 

2 
3 
4 
5 
6 
7 
8 
9 
/O 

9283 
8565 
7848 
7/37 
64/3 

9282 
8563 
7845 
7/26 
6408 

928  / 
856  / 
7842 
7/22 
6403 

9279 
8559 
7838 
7//S 
6397 

9278 
8557 
7835 
7//3 
6392 

9277 
8555 
7832 
7(09 
6386 

9276 
8552 
7829 
7(05 
6391 

9275 
8550 
7825 
7(00 
6376 

9274 
8548 
7822 
7096 

6370 

•9273 
(  '8546 
2'78I9 
3'7092 
4-6365 

•37/9 
'7438 
C((57 
(  '4876 
/  "8595 

3722 
7444 
((65 
4887 
8609 

3724 
7449 
((73 
4898 
8622 

3727 
7454 
((82 
4909 
8636 

3730 
7460 
(190 
4920 
8649 

3733 
7465 
((98 
4930 
8663 

3735 
747  / 
(206 
494) 
8676 

373S 
7476 
(2(4 
4952 
8690 

374  ( 
748  ( 
(222 

4963 
8703 

3743 
7487 
)230 
4973 
87/7 

5696 
4979 
4262 
3544 
2827 

5690 
497  / 
4253 
3535 
28/6 

5683 

4964 
4244 
3525 
2805 

5677 
4956 
4236 
35/5 
2794 

5670 
4949 
4227 
3505 
2784 

5664 
494( 
42/8 
3495 
2773 

5657 
4933 
42/0 
3486 
2762 

565( 
4926 
420/ 
3476 
2751 

5644 
49/8 
4/92 
3466 
2740 

5'5638 

6'49/0 
7'4/83 
8-3456 
9-2729 

2'23(4 

2'6034 
2-9753 
3-3472 
3'7/9( 

233  ( 
6052 
9774 
3496 
72(8 

2347 

607( 
9796 
3520 

7245 

2363 
6090 
98(7 
3545 
7272 

2379 
6(09 
9839 
3569 

7299 

2395 
6(28 
9861 
3593 
7326 

24(2 
6/47 
9882 
36(7 
7353 

2428 
6/66 
9904 
3642 

7380 

2444 

6(85 
9925 
3666 
7407 

2460 
6204 
9947 
3690 

7434 

6 
7 

8 
9 

(0 

IJ 

/2 
13 
14 
15 
16 
17 
IS 
19 
20 

2OO 
(392 
0675 
9958 
9240 

2098 
/379 
0661 
9943 
9224 

2086 
1366 
0647 
9927 
9208 

2074 
/353 
0633 
99/2 
9/92 

2062 
/340 
0619 
9897 
9/75 

2050 
(327 
0605 
9882 
9(59 

2038 
(3/4 
0590 
9867 
9/43 

2026 
/30( 
0576 
985  / 
9/27 

20/4 
/28S 
0562 
9836 

9//0 

10  2002 
II  '/275 
(2-0548 
12-9821 
/  3  '9094 

4"09(0 
4-4629 
4-8348 
5'2067 
5-5786 

0940 
466/ 
8383 
2/05 
5827 

0969 
4694 
84/8 
2(43 
5867 

0999 
4726 
8453 
2(8( 
5908 

(029 
4759 
8488 
22(8 

5948 

(058 
479  / 
8524 
2256 

5989 

(088 
4823 
8559 
2294 
6029 

1118 
4856 
8594 
2332 
6070 

((47 
4888 
8629 
2369 

600 

077 
4920 
8664 
2407 
6/51 

(  1 
(2 
13 
(4 
15 

8523 
7806 
7089 
637  / 
5654 

8506 
7787 
7069 
635  / 
5632 

8488 
7769 
7050 
6330 
56// 

8471 
775  / 
7030 
6309 
5589 

8454 
7732 
7011 
6289 
5567 

8436 
77(4 
6991 
6268 
5546 

8419 
7695 
697  ( 
6248 
5524 

8402 
7677 
6952 
6227 
5502 

8384 

7658 
6932 
6206 

5480 

(4'8367 
(5-7640 
(6-69/3 
17  '6  186 
/S'5459 

5'9505 
6-3224 
6-6943 
7-0663 
7-4382 

9548 
3270 
6992 
07/4 
4436 

9592 
33(6 
704( 
0765 

4490 

9635 
3362 
7089 
08(6 

4544 

9678 
3408 
7(38 
0668 
4598 

9721 
3454 
7/86 
09/9 
4652 

9764 
3500 
7235 
0970 
4706 

9808 
3546 
7284 
(02/ 

4759 

985  / 
359/ 
7332 
(073 
48)3 

9894 
3637 
738) 
((24 

4867 

16 
17 
18 

19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

4937 
42/9 
3502 
2785 
2067 

49/4 
4/96 
3477 
2759 
2040 

489  / 
4/72 
3452 
2733 
20(3 

4868 
4/48 
3427 
2707 
(986 

4846 
4(24 
3402 
2681 
(959 

4823 
4/00 
3377 
2655 
(932 

4800 
4076 
3352 
2629 
(905 

4777 
4052 
3327 
2602 
(878 

4754 
4028 
3302 
2576 
(850 

/9'473/ 
20-4004 
21-3277 
22-2550 
23-1823 

7'8/0/ 
8-/820 
S'5539 
S'9258 
9-2977 

8/57 
(879 
560  ( 
9323 
3045 

82/4 
(939 
5663 
9387 
3(/2 

827  ( 
(998 
5725 
9452 
3(79 

8327 
2057 
5787 
95(7 
3247 

8384 
2117 
5849 
9582 
33(4 

844) 
2/76 
59/( 
9647 
3382 

8497 
2235 
5973 
9711 

3449 

S554 
2295 
6035 
9776 

35/7 

860 
2354 
6097 
9S4( 

3584 

21 
22 
23 
24 

25 

(350 
0633 
99/5 
9/98 
848  / 

(322 
0604 
9885 
9/67 
8448 

(294 
0574 
9855 
9(35 
84(6 

(266 
0545 
9825 
9/04 
8383 

/237 
05(6 
9794 
9073 
835  ( 

(209 
0486 
9764 
9041 
83/8 

1181  1153 

0457  0428 
9733  9703 
90(0  8978 
8286  8253 

((24 
0398 
9672 
8946 
8220 

24-/096 
25-0369 
25-9642 
26-89(5 
27  -8,  '88 

9-6696 
(0  04(5 
(0'4(34 
(07853 
(C/572 

6766 
0488 
42(0 
7932 
1653 

6836 
056  / 
4285 
80/0 
/734 

6907 
0634 
436  ( 
8088 
(8/5 

6977 
0707 
4437 
8/66 
(896 

7047 
0780 
45/2 
8245 
(977 

7((7 
0852 
4588 
8323 
2058 

7/87 
0925 
4663 
840  ( 
2(39 

7257 
0998 
4739 
8479 
2220 

7328 
(07) 
48(4 
8558 
230  ( 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

7764 
7046 
6329 
56/2 

4894 

7730 
70/2 
6293 
5575 
4856 

7696 
6977 
6258 
5538 
48)9 

7663 
6942 
6222 
550  ( 
478  ( 

7629 
6908 
6(86 
5464 
4743 

7596 
6873 
6/50 
5427 
4705 

7562 
6838 
6114 

5390 
4667 

7528 
6803 
6078 
5354 
4629 

7494 
6769 
6043 
53(7 
459  / 

28'7461 
29  '6734 
30-6007 
3  (  "5280 
32-4552 

O  529( 
(C90(( 
(2'2730 
(2-6449 
(3-0(68 

5375 
9097 
28(9 
654  ( 
0262 

5459 
9/83 
2908 
6632 
0357 

5543 
9270 
2997 
6724 
045  ( 

5626 
9356 
3086 
68(6 
0546 

57(0 
9442 
3(75 
6908 
0640 

5794 
9529 
3264 
6999 

0735 

5877 
96/5 
3353 

709) 
0829 

596) 
970) 
3442 
7/83 
0923 

6044 
9788 
353  ( 
7275 
(0/8 

31 
32 
33 

34 
35 
36 
37 
38 
39 
40 

4/77 
3460 

2742 
2025 
(308 

4/38 
3420 
270  / 
/983 
1265 

4099 
3380 
2660 
(941 
(22( 

4060 
3340 
26/9 
(898 
((78 

402  ( 
3299 
2578 
(856 
1135 

3982 
3259 
2537 

(S/4 
/09/ 

3943 
32(9 
2495 
177) 

(048 

3904 
3)79 
2454 
(729 
(004 

3865 
3/39 
24(3 
(687 
096  / 

33-3825 

34-3098 
35'237I 
36'/644 
37-09/7 

(3'3887 
13-7606 
/4-/325 
/4'5044 
(4-8763 

3984 
7706 
(428 
5(49 
887( 

408/ 
7806 
/530 
5255 
8979 

4(78 
7905 
(633 
5360 
9087 

4276 
8005 
(735 
5465 
9/95 

4373 
8/05 
(838 
557( 
9303 

4470 
8205 
(940 
5676 
94(( 

4567 
8305 
2043 
5781 
95/9 

4664 
8405 
2)45 
5886 
9627 

476  ( 
8505 
2248 
5991 
9735 

4/ 
42 
43 
44 
45 
46 
47 
48 
49 
50 

0591 
9873 
9/56 
8439 
772/ 

0546 
9828 
9/09 
839  / 
7673 

0502 
9782 
9063 
8343 
7624 

0457 
9737 
90(6 
8296 
7575 

04(3 
969  ( 
8970 
8248 
7526 

0368 
9646 
8923 
8200 
7477 

0324 
9600 
8876 
8/52 
7429 

0279 
9554 
8829 
8/05 
7380 

0235 
9509 
8783 
8057 
733  / 

38-0/90 
38-9463 
39-8736 
40-8009 
4  /  '7282 

15  '2482 
(5'620( 
(5'9920 
(6-3639 
(6'7359 

2593 
63/5 
#037 
3758 
7480 

2704 
6428 
0/53 
3877 
7602 

28/4 
6542 
0269 
3996 
7723 

2925 
6655 
0385 
41(5 

7845 

3036 
6768 
050  / 
4233 

7966 

3/46 
6882 
06/7 
4352 
8087 

3257 
6995 
0733 
4471 
8209 

3368 
7108 
0849 
4590 
8330 

3478 
722  ( 
0965 
4708 
8452 

4) 
42 
43 
44 
45 
46 
47 
48 
49 
50 

7004 
6287 
5569 
4852 
4/35 

6954 
6236 
55/7 
4799 
408/ 

6904 
6(85 
5465 
4746 
4027 

6855 
6/34 
54/3 
4693 
3972 

6805 
6083 
536  ( 
4640 
39/8 

6755 
6032 
5309 
4587 
3864 

6705 
598) 
5257 
4533 
38/0 

6655 
5930 
5205 
4480 
3755 

6605 
5879 
5(53 
4427 
370/ 

42-6555 

43  -5828 
44'5/0( 
45  '4373 
463646 

I7-J078 
(7-4797 
(7-85/6 
(8'2235 
(8-5954 

/202 
4924 
8645 
2367 
6089 

/326 
505  / 
8775 
2499 
6224 

(450 
5(77 
8905 
2632 
6359 

(574 
5304 
9034 
2764 
6494 

(699 

543/ 
9164 
2896 
6629 

1823 
5558 
9293 
3028 
6764 

(947 
5685 
9423 
3(6( 
6899 

207) 
58)2 
9552 
3293 
7034 

2(95 
5938 
9682 
3425 
7(68 

51 
52 
53 
54 
55 

34/7 
2700 
/983 
(266 
0548 

3362 
2644 
/926 
/207 
0489 

3307 
2588 
(868 
//49 
0429 

3252 
253  / 
ISI1 
1090 
0370 

3(97 
2475 
(753 
(032 
03/0 

3(41 
24(8 
(696 
0973 
0250 

3086 
2362 
/638 
09/4 
0191 

3030 
2305 
(58( 
0856 
0131 

2975 
2249 
/523 
0797 
007/ 

47-29/9 
48-2/92 
49'/465 
50-0738 

sroon 

(8-9673 
19-3392 
(9'7((( 
20-0830 
20-4549 

98/( 
3533 
7254 
0976 
4698 

9948 
3673 
7397 
((22 
4846 

#086 
38/3 
7540 
(268 
4995 

0224 
3954 
7684 
(4(3 
5(43 

036  / 
4094 
7827 
(559 
5292 

0499 
4234 
7970 
(705 
5440 

0637 
4375 
8O3 
(851 
5589 

0774 
45)5 
8256 
(996 
5737 

09(2 
4655 
8399 
2(42 
5885 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

983  ( 
9/14 
8396 
7679 
6962 

9770 
9052 
8334 
76/5 
6897 

97/0 
8990 
827  / 
755  / 
6832 

9649 
8928 
8208 
7487 
6767 

9588 
8867 
8145 
7423 
6702 

9528 
8805 
8082 
7359 
6637 

9467 
8743 
80/9 
7295 
657  / 

9406 
868/ 
7956 
723  / 

6506 

9345 
86/9 
7893 
7/67 
644  1 

51  "9284 
52-8557 
53-7830 
54-7/03 
55-6376 

20-8268 
2C/988 
21  -5707 
21  '9426 
22  '3  /  45 

8420 
2/4( 
5863 
9585 
3307 

857  ( 
2295 

6020 
9744 
3469 

8722 
2449 
6/76 
9904 
363  ( 

8873 
2603 
6333 
#063 
3793 

9024 
2757 
6489 
0222 
3955 

9(75 
29(( 
6646 
038  / 
407 

9326 
3064 
6802 
0540 
4278 

9478 
32(8 
6959 
0700 
4440 

9629 
3372 
705 
0859 
4602 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

6244 
5527 
48/0 
4093 
3375 

6/78 
5460 
4742 
4023 
3305 

61/2 
5393 
4673 
3954 
3235 

6046 
5326 
4605 
3885 
3(64 

5980 
5259 
4537 
38(5 
3094 

59(4 
5(9( 
4468 
3746 
3023 

5848 
5(24 
4400 
3676 
2952 

578) 
5056 
4332 
3607 
2882 

57(5 
4989 
4263 
3537 
28(( 

56  '5649 
57-4922 
58-4/94 
59-3467 
60-27  '40 

22-6864 
23-0583 
23-4302 
23  '802  / 
24-/740 

7029 
0750 
4472 
8194 
)9(6 

7/93 
09/8 
4642 
8367 
209  / 

7358 
(085 
48(2 
8539 
2267 

7523 
(252 
4982 
87/2 
2442 

7687 
(420 
5(52 
8885 
26/8 

7852 
(587 
5322 
9058 
2793 

SOI  6 
)754 
5492 
9230 
2968 

8(8( 
(922 
5662 
9403 
3)44 

8346 
2089 
5832 
9576 
33(9 

6) 
62 
63 
64 
65 
66 
67 
68 
69 
70 

2658 
1941 

(223 
0506 
9789 

2587 
(868 
//50 
043  / 
97/3 

25(5 

/796 
(076 
0357 
9637 

2444 
(723 
(002 
0282 
956  / 

2372 
(650 
0929 
0207 

9485 

2300 
(578 
0855 
0(32 

9409 

2229 
1505 
0781 
#057 
9333' 

2/57 
/432 
0707 
9982 
9257 

2085 
(359 
0633 
9907 
9/81 

61-2013 

62-1286 
63-0559 
63-9832 
64-9(05 

24-5459 
24  '9  (78 
25-2897 
25-66(6 
26-0336 

5637 
9359 
308  ( 
6803 
0525 

58(6 
9540 
3265 
6989 
07(4 

5994 
972( 
3448 
7)75 
0903 

6(72 

9902 
3632 
7362 
(09) 

6350 
#083 
38/5 
7548 
(280 

6528 
0263 

3999 
7734 
(469 

6706 
0444 
4)82 
7920 
)65S 

6884 
0625 
4366 
8)06 
)847 

7062 
0806 
4549 
8292 
2036 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

907  / 
8354 
7637 
6920 
6202 

8995 
8276 
7558 
6839 
6(2( 

89/8 
8198 
7479 
6759 
6040 

8841 
8/20 
7400 
6679 

5959 

8764 
8042 
7320 
6599 
5877 

8687 
7964 
724  / 
6518 
5796 

8610 
7886 
7(62 
6438 
57/4 

8532 
7807 
7083 
6358 
5633 

8455 
7729 
7003 
6277 
555  ( 

65-8378 
66  '765  ( 
67  '6924 
68-6(97 
69-5470 

26'4055 
26-7774 
27-1493 
27-52(2 
27  '893  ( 

4246 
7968 
(690 
54(2 
9(34 

4438 
8(62 
(887 
56« 
9336 

4630 
8357 
2084 
58(( 
9538 

482) 
855  ( 
228  ( 
60(( 
974  ( 

50(3 
8746 
2478 
6211 
9943 

5205 
8940 
2675 
64(0 
#(46 

5396 
9/34 
2872 
66)0 
0348 

5588 
9328 
3069 
68/0 
0550 

5779 
9523 
3266 
7009 
0753 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

5485 
4768 
4050 
3333 
26/6 

5403 
4684 
3966 
3248 
2529 

5320 
4601 
388  / 
3/62 
2442 

5238 
45/7 
3797 
3076 
2356 

5(56 
4434 
37(2 
299  ( 
2269 

5073 
4350 
3628 
2905 
2/82 

499  ( 
4267 
3543 
28(9 

2095 

4908 
4/83 
3458 
2733 
2008 

4825 
4099 
3373 
2647 
(92/ 

70-4743 
7C40(5 
72-3288 
73-2561 
74  '(834 

28  '2650 
28-6369 
29-0088 
29-3807 
29-7526 

2855 
6577 
0299 
402) 
7742 

3060 
6785 
0509 
4234 
7958 

3266 
6993 
0720 
4447 
8/74 

347  ( 

720  ( 
0930 
4660 
8390 

3676 

7408 
t(4l 
4874 
8606 

388  f 
76(6 
(35( 

5087 
8822 

4086 
7824 
(562 
5300 
9038 

4291 
8032 
(772 
5513 

9254 

4496 
8239 
(983 
5726 
9470 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

(898 

riti 

0464 
9746 
9029 

1811 
1092 
0374 
9656 
8937 

/723 
/004 
0284 
9565 
8845 

/635 
09(5 
0194 
9474 
8753 

(547 
0826 
0(04 
9382 
866  ( 

/459 
0737 
#0(4 
929  ( 
8569 

(37( 
0648 
9924 
9200 
8476 

/283 
0559 
9834 
9/09 
8384 

//95 
0469 
9743 
90/7 
8297 

75-1107 
76-0380 
76-9653 
77-8926 
78'8/99 

30'  (245 
30-4964 
30-8684 
3  /  '2403 
3/'6(22 

(464 
5(86 
8908 
2630 
635  ( 

(683 
5407 
9(32 
2856 
658  ( 

(901 
5629 
9356 
3083 
68(0 

2/20 
5850 
9580 
33(0 
7040 

2339 
6071 
9804 
3536 
7269 

2557 
6293 
#028 
3763 
7498 

2776 
65(4 
0252 
3990 
7728 

2994 
6735 
0476 
42/6 
7957 

32(3 
6956 
0700 
4443 
8(86 

8) 
82 
83 
84 
85 

83/2 
7595 
6877 
6/60 
5443 

82(9 
7500 
6782 
6064 
5345 

8(26 

7406 
6687 
5967 

5248 

8032 
73(2 
659  ( 
5871 
5/50 

7939 
72(8 
6496 
5774 
5053 

7846 
7/23 
6400 

5678 
4955 

7752 
7029 
6305 
558  / 

4857 

7659 
6934 
6209 
5484 
4759 

7565 
6839 
6//3 
5387 
466  ( 

79-7472 

80-6745 
8C60/8 
82-5291 

83-4564 

31  -9841 
32-3560 
32V279 
33-0998 
33  '47/7 

#073 
3795 
75(7 
(238 

4960 

0305 
4030 
7754 
(479 
5203 

0537 
4265 
7992 
(7/9 
5446 

0770 
4499 
8229 
(959 
5689 

(002 
4734 
8467 
2/99 
5932 

(234 
4969 
8704 
2439 
6(75 

(466 
5204 
8942 
2680 
64/8 

(698 
5438 
9(79 
2920 
6660 

(930 
5673 
94/6 
3/60 
6903 

86 
87 

88 
89 
90 

91 
92 
93 
94 
95 

4725 
4008 
3291 
2573 
(856 

4627 
3908 
3(90 
2472 
(753 

4528 
3809 
3089 
2370 
(650 

4430 
3709 
2989 
2268 
(547 

433  ( 
3609 
2888 
2/66 
(444 

4232 
3509 
2787 
2064 
(34( 

4/33 
34/0 
2686 
/962 
(238 

4034 
33/0 
2585 
(860 
((35 

3935 
3209 
2483 
(758 
(032 

84-3836 
85-3/09 
86-2382 
87-1655 
88-0928 

33-8436 
34-2(55 
34-5874 
349593 
35-33(3 

8682 
2404 
6(26 
9847 
3569 

8928 
2652 
6377 

#(0( 
3826 

9/73 
2900 
6628 
0355 
4082 

9419 
3(49 
6879 
0609 
4338 

9665 
3397 
7/30 
0862 
4595 
8327 
2060 
5793 
9525 
3258 

99(0 
3645 
738  ( 
1116 
485) 
8586 
2322 
6057 
9792 
3528 

#(56 
3894 
7631 
1369 
5/07 
~8845 
2583 
632  / 
#059 
3797 

040  ( 
4/42 
7882 
)623 
5364 
9)04 
2845 
6586 
0326 
4067 

0647 
4390 
8/33 
(877 
5620 

91 
92 
93 
94 
95 

96 

97 
98 
99 
100 

68 

1139 

0422 
9704 
8987 

8270 

(035 
03/7 
9598 
8880 
8/6( 

093  ( 
0212 
9492 
8773 
8053 

0827 
0(06 
9386 
8665 

7945 

0723 
#00/ 
9280 
8558 
7836 

0619 
9896 
9(73 
8450 
7728 

05(4 
979  ( 
9067 
8343 
76/9 

04(0 
9685 
8960 
8235 
75(0 

0306 
9580 
8854 
8(28 

7402 

89-0201 
89-9474 
90-8747 
9T8020 
92-7293 

357032 
36'075( 
36'4470 
36-8(89 
37'(908 

729  ( 
(0(3 
4734 
8456 
2/78 

7550 
(274 
4999 
8723 

2448 

7809 
1536 
5264 
899  / 
27(8 

8068 
(798 
5528 
9258 

2988 

9363 
3(07 
6850 
0594 
4337 

96 

97 
98 
99 
(00 

10' 

9' 

8' 

r 

6'    5' 

4' 

3'  |  2' 

P 

Id' 

9' 

8' 

I 

6'  |  5'  |  4' 

3' 

2' 

P 

SINE. 

COSINE.           68° 
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TRAVERSE  TABLES. 


22°            COSINE. 

SINE.             22° 

o'  |  r 

?,' 

:v 

4' 

y 

6' 

8'     9' 

o' 

i-  1  2'  |  y 

4'    5' 

6 

1 

8 

9' 

( 
2 
3 
4 
5 

i 

2 
3 

4 
5 
6 
7 
8 
9 
10 

272 
544 
8/6 
087 
359 

927  / 
S54/ 
78/2 
7083 
6354 

9270 
8539 
7809 
7079 
6348 

9269 
8537 
7806 
7074 
6343 

9267 
8535 
7802 
7070 
6337 

9266 
8533 
7799 
7066 
6332 

9265 
853) 
7796 
7061 
6326 

9264 
8528 
7793 
7057 
6321 

9263 
8526 
7789 
7052 
63/5 

'9262 
C8524 
27786 
37048 
4'63/0 

'3746 
•7492 
CJ238 
1  -4984 
/  "8730 

3749 
7498 
(246 
4995 
8744 
2493 
624  ( 
9990 
3739 
7488 

375( 
7503 
(254 
5006 
8757 

3754 
7508 
(262 
50/7 
8771 

3757 
75/4 
/27( 
5027 
8784 

3760 
75/9 
(279 
5038 
8798 

3762 
7524 
(287 
5049 
881  / 

3765 
7530 
1295 
5060 
8825 

3768 
7535 
;303 

507; 

8838 

3770 
7541 
1311 
5C8I 
8852 

563  / 

903 
4/75 
3447 
27/8 

5624 
4895 
4/66 
3437 
2707 

56/8 
4888 
4/57 
3427 

2697 

5611 
4880 
4/49 
34/7 
2686 

5605 
4872 
4(40 
3407 
2675 

5598 
4865 
4(3( 
3397 
2664 

5592 

4857 
4/22 
3388 
2653 

5585 
4849 
4/(4 
3378 
2642 

5579 
4842 
4(05 
3368 
263  / 

5'5572 
6-4834 
7  '4096 
8  '3358 
9'2620 

2  "2476 
2  '6222 
2-9969 
3-37/5 
3746/ 

2509 
6260 
#0(2 
3763 
75)5 

2525 
6279 
0033 
3787 
7542 

254  / 
6298 
0055 
38/2 
7569 

2557 
63/7 
0076 
3836 
7595 

2573 
6336 
0098 
3860 
7622 

2590 
6355 
0/20 
3884 
7649 

2606 
6373 
0141 
3909 
7676 

2622 
6392 
0/63 
3933 
7703 

6 
7 
8 
9 
(0 

II 
12 
13 
14 
IS 

990 
262 
0534 
9806 
9078 

;978  | 
;249 
0520 
9790 
906; 

/966 
(236 
0506 
9775 
9045 

(954 
(223 
049; 
9760 
9028 

(942 
(2(0 
0477 
9745 
90/2 

(930 
((97 
0463 
9729 
8996 

(918 
((83 
0449 
97(4 
8979 

(906 
(/70 
0434 
9699 
8963 

/S94 
((57 
0420 
9683 
8946 

10-1882 
11-1144 
(2-0406 
(2'9668 
(3'8930 

4-/207 
4-4953 
4-8699 
5-2445 
5-6/9; 

(236 
4985 
8734 
2483 
623  / 

(266 
50/8 
8769 
2520 
6272 

(296 
5050 
8804 
2558 
63(2 

1325 
5082 
8839 
2596 
6353 

/355 
5//5 
8874 
2634 
6393 

(385 
5(47 
8909 
267( 
6434 

(4(4 
5/79 
8944 
2709 
6474 

1444 
5212 
8979 
2747 
6514 

(474 
5244 
90/4 
2785 
6555 

II 
12 
13 
14 
IS 

16 
17 
18 
19 
20 

8349 
762  / 
6893 
6/65 
5437 

8332 
7603 
6873 
6;44 
54;5 

83(5 

7584 
6854 
6;23 
5393 

8297 
7566 
6834 
6;03 
5371 

8280 

7547 
68/5 
6082 
5349 

8262 
7528 
6795 
606( 
5328 

8245 
75(0 
6775 
6040 
5306 

8227 
749  / 
6755 
6020 
5284 

82(0 
7473 
6736 
5999 
5262 

(4'S(92 
(5-7454 
(6-67(6 
(7'5978 
IS'  5240 

5-9937 
6  '3683 
67429 
7-/I75 
7'492/ 

9980 
3729 
7478 
/226 
4975 

#023 

3775 
7526 
/278 
5029 

0066 
382  ( 
7575 
(329 
5083 

o;;o 

3866 
7623 
(380 
5/37 

0/53 
39/2 
7672 
;43( 
5191 

0196 
3958 
7720 
(483 
5245 

0239 
4004 
7769 
/534 
5299 

0282 

4050 
78(7 
(585 
5353 

0325 
4096 
7866 
(636 
5407 

16 
17 
18 
19 

20 

21 
22 
23 

24 
25 

4709 
3980 
3252 
2524 
796 

4686 
3956 
3227 
2498 
1769 

4663 
3932 
3202 
2472 
I74J 

4640 
3908 
3177 
2446 
1714 

46/7 
3884 
3(52 

24)9 
(687 

4594 
3860 
3(27 
2393 
(660 

457  ( 
3836 
3/02 
2367 
(632 

4548 
38(2 
3076 
234  ( 
(605 

4525 
3788 
305J 
23/4 
1577 

19-4502 
20-3764 
2T3026 
22'2288 
23-1550 

7-8667 
S'24/3 
S'6/60 
S'9906 
9  '3652 

8724 
2473 
6222 
9970 
37/9 

878) 
2532 
6284 
#035 
3786 

8837 
259  ( 
6346 
0(00 
3854 

8894 
265  / 
6408 
0(64 
392  ( 

8950 

27;  o 

6470 
0229 
3989 

9007 
2769 
6532 
0294 
4056 

9064 
2829 
6594 
0359 
4(23 

9(20 
2888 
6656 
0423 
4I9( 

9/77 
2947 
67/8 
0488 
4258 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

068 
0340 
96// 
8883 
8/55 

;039 

03;o 

958  / 
8852 
8/22 

1011 
028  / 
9550 
8820 
8090 

0983 
025/ 
9520 
8788 
8057 

0954 
0222 
9489 
8757 
8024 

0926 
0/92 
9459 
8725 
799  / 

0897 
0/63 
9428 
8693 
7959 

0869 
0/33 
9397 
8662 
7926 

0840 
0104 
9367 
8630 
7893 

24-0812 
25-0074 
25-9336 
26-8598 
27-7860 

9  '7398 
/0-/J44 
(0-4890 
(0-8636 
/  /  '2382 

7468 
(2/7 
4965 
87/4 
2463 

7538 
(289 
504  ( 
8792 
2544 

7608 
1362 
5116 
8871 
2625 

7678 
(435 
5/92 
8949 
2706 

7748 
(508 
5267 
9027 
2786 

78(8 
(58; 
5343 
9;05 
2867 

7888 
(653 
54(8 
9(83 
2948 

7958 
(726 
5494 
9261 
3029 

8029 
(799 
5569 
9339 
3(/0 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

7427 
6699 
597  ( 
5243 
45/4 

7393 
6664 
5935 
5205 
4476 

7359 
6629 
5899 
5/68 
4438 

7326 
6594 
5863 
5/3; 
4400 

7292 
6559 
5827 
5094 
4362 

7258 
6524 
579  / 
5057 
4323 

7224 
6489 
5754 
5020 
4285 

7(90 
6454 
5718 
4983 
4247 

7/56 
64/9 
5682 
4945 
4208 

28-7(22 
29-6384 
30-5646 
3  (  '4908 
32-4/70 

I/-6/28 
//'9S74 
(23620 
(27366 
(3'(//2 

62/2 
9960 
3709 
7458 
/207 

6295 
#047 
3798 
7550 
(30( 

6379 
0/33 
3887 
764) 
(395 

6462 
02/9 
3976 
7733 
(490 

6546 
0306 
4065 
7825 
/584 

6630 
0392 
4;54 
7916 
;679 

6713 
0478 
4243 
8008 
(773 

6797 
0564 
4332 
8099 
(867 

6880 
0650 
4421 

s;9/ 

(961 

3; 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 

37 
38 
39 
40 

3786 
3058 
2330 
/602 
0874 

3747 
30/8 
2288 
(559 
0830 

3708 
2977 
2247 
/5/7 
0786 

3668 
2937 
2206 
1474 
0743 

3629 
2897 
2(64 
(43( 

0699 

3590 
2856 
2/22 
(389 
0655 

3550 
28(6 
208( 
/346 

06;; 

35/( 
2775 
2039 
(303 

0568 

347( 
2735 
(998 
1261 
0524 

33-3432 
34-2694 
35'  (956 
36'(2)8 

37-0480 

(3'4858 
13-8604 
(4'235( 
/4'6097 
/  4  '9843 

4955 
8704 
2453 
6202 
995  / 

5053 
8804 
2555 
6307 
#058 

5(50 
8904 
2658 
64/2 
0/66 

5247 
9004 
2760 
65/7 
0274 

5344 
9/03 
2863 
6622 
0382 

5441 
9203 
2965 
6727 
0490 

5538 
9303 
3068 
6833 
0598 

5635 
9402 
3(70 
6938 
0705 

5732 
9502 
3272 
7043 
08/3 

4; 
42 
43 
44 
45 

0/45 
94/7 
8689 
796; 
7233 

0/0) 
9371 
8642 
79/3 
7(84 

0056 
9326 
8595 
7865 
7/35 

#0// 
9280 
8548 
78/7 
7085 

9966 
9234 
850( 
7769 
7036 

9922 
9/88 
8454 
772  / 
6987 

9877 
9U2 
8407 
7673 
6938 

9832 
9096 
8360 
7624 
6889 

9787 
9050 
83(3 
7576 
6839 

37-9742 
38-9004 
39  "8266 
40-7528 
41  -6790 

(5'3589 
(S'7335 
(6'(08( 
/  6  '4827 
(6'8573 

3699 
7448 
//97 
4946 
8694 

38/0 
756) 
(313 
5064 
8816 

3920 
7675 
(429 
5/83 
8937 

403  / 
7788 
/545 
530  / 
9058 

4/41 
7901 
1661 
5420 
9/80 

4252 
80(4 
(776 
5539 
930  ( 

4362 
8/27 
(892 
5657 
9422 

4473 
8241 
2008 
5776 
9543 

4583 
8354 
2;24 
5894 
9665 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

6505 
5776 
5048 
4320 
3592 

6454 
5725 
4996 
4267 
3537 

6404 
5674 
4944 
42/3 
3483 

6354 
5623 
489/ 
4/60 
3428 

6304 
5571 
4839 
4/06 
3374 

6253 
5520 
4786 
4053 
33/9 

6203 

5468 
4734 
3999 
3264 

6/53 
54/7 
468) 
3945 
32/0 

6102 
5366 
4629 
3892 
3/55 

42-6052 
43-53(4 
44-4576 
45-3838 
46-3/00 

(7-23(9 
(7-6065 
(7-98/1 
/  8  '3557 
/  87303 

2443 
6/92 
994  / 
3689 
7438 

2567 
63/9 
#070 
382/ 
7573 

2691 

6445 
0(99 
3954 
7708 

28(5 

6572 
0329 
4086 

7843 

2939 
6699 
0458 
42(8 
7977 

3063 
6825 
0588 
4350 
8((2 

3(87. 
6952 
07(7 
4482 
8247 

33(( 

7079 
0846 
46(4 
8382 

3435 
7205 
0976 
4746 
85/6 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

2864 
2/36 
(407 
0679 
995  f 

2808 
2079 
/350 
0620 
989/ 

2753 
2022 
(292 
0562 
983) 

2697 
1965 
(234 
0503 
977  / 

264  / 
(909 
1(76 
0444 
97/( 

2585 
/852 
11(8 
0385 
9651 

2530 
;795 
(060 
0325 
959; 

2474 
(738 
(002 
0266 
953  / 

24/8 
(681 
0944 
0207 
9470 

47  '2362 
48-1624 
49-0886 
50-0/48 
50-94/0 

/9-/049 
19-4795 
19-8541 
20-2288 
20-6034 

//87 
4936 
8684 
2433 
6/82 

(324 
5076 
8827 
2579 
6330 

(462 
52(6 
8970 
2724 
6479 

1599 
5356 
9//3 
2870 
6627 

(737 
5496 
9256 
30/6 
6775 

(874 
5637 
9399 
3(6( 
6923 

20(2 
5777 
9542 
3307 
7072 

2(49 
59(7 
9684 
3452 
7220 

2287 
6057 
9827 
3598 
7368 

51 
52 
53 

54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

9223 
8495 
7767 
7039 
63/0 

9/62 
8433 
7703 
6974 
6245 

9/Of 
837  / 
7640 
69/0 
6/79 

9040 
8308 
7577 
6845 
6//4 

8979 
8246 
75/3 
678( 
6048 

89(7 
8(84 
7450 
67/6 
5983 

8856 
8/2; 
7387 
6652 
59/7 

8795 
8059 
7323 
6587 
5852 

8733 
7996 
7260 
6523 
5786 

5  (  '8672 
52  '7934 
53V/96 
54-6458 
55-5720 

20-9780 
2  C3526 
2  (  '7272 
22-10)8 
22-4764 

993  / 
3679 
7428 
((77 
4926 

#082 
3833 
7585 
(336 

5088 

0233 
3987 
774  ( 
(495 
5249 

0384 
4(4( 
7897 
(654 
54// 

0535 

4294 
8054 
/S/3 
5573 

0686 
4448 
82/0 
(972 
5735 

0837 
460  ( 
8366 
2(3( 
5896 

0987 
4755 
8523 
2290 
6058 

;/38 

4909 
8679 
2449 
6220 

61 
62 
63 
64 
65 

5582 
4854 
4/26 
3398 
2670 

55/6 
4786 
4057 
3328 
2599 

5449 
47/9 
3988 
3258 
2528 

5383 
465  / 
3920 
3(88 
2457 

53/6 
4583 
3851 
3118 
2386 

5249 
45(6 
3782 
3048 
23(5 

5/82 
4448 
37(3 
2978 
2244 

5//6 
4380 
3644 
2908 
2/72 

5049 
43/2 
3575 
2838 
2(07 

56-4982 
57  "4244 
58-3506 
59-2768 
60-2030 

22-85/0 
23-2256 
23-6002 
23-9748 
24  '3494 

8675 
2423 
6/72 
9921 
3670 

8839 
2590 
6342 
#093 
3845 

9004 
2758 
65/2 
0266 
4020 

9/68 
2925 
6682 
0439 
4/95 

9332 
3092 
685( 
06(( 
4371 

9497 
3259 
702  ( 
0784 
4546 

966  ( 
3426 
7(91 
0956 
472  ( 

9826 
3593 
736( 
((28 
4896 

9990 
3760 
753 
/30 
507 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

/94/ 
/2/3 
0485 
9757 
9029 

(869 
M40 

041  ; 

9682 
8952 

;797 
1067 
0337 
9606 
8876 

(725 
0994 
0262 
953  ( 
8800 

(653 
092  ( 
0(88 
9456 
8723 

I58/ 
0847 
0114 
9380 
8647 

(509 
0774 
#039 
9305 
8570 

U37 

070; 

9965 
9229 
8493 

1364 

0627 
989  ( 
9/54 
84/7 

6C(292 
62  '0554 
62-98(6 
63-9078 
64-8340 

247240 
25-0986 
25-4732 
25-8479 
26-2225 

74/8 
//67 
49/6 
8665 
24/3 

7596 
(348 
5099 
885  / 
2602 

7774 
1528 
5283 
9037 

279; 

7952 
1709 
5466 
9223 
2980 

8130 
1890 
5649 
9409 
3168 

8308 
2070 
5833 
9595 
3357 

8486 
225  ( 
60(6 
978  / 
3546 

8664 
2431 
6(99 
9967 
3734 

8842 
26;2 
6382 
#;53 
3923 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 

830  / 
7572 
6844 
6//6 
5388 

8223 
7494 
6765 
6035 
5306 

8146 
74;5 
6685 
5955 
5224 

8068 
7337 
6605 
5874 
5(42 

799  ( 
7258 
6526 
5793 
506  ( 

7913 
7179 
6446 
57(2 
4979 

7835 
7(01 
6366 
563  ( 
4896 

7758 
7022 
6286 
5550 
48(4 

7680 
6943 
6206 
5469 
4732 

65  '7602 
66-6864 
67-6(26 
68-5388 
69-4650 

26  "597  ( 
26-97(7 
27  '3463 
27-7209 
28  0955 

6/62 
9911 
3660 
7408 
((57 

6354 
#/05 
3857 
7608 
/359 

6545 
0299 
4053 
7808 
;562 

6736 
0493 
4250 
8007 
1764 

6928 
0687 
4447 
8206 
(966 

7((9 
088  ( 
4644 
8406 
2(68 

73// 
(076 
4840 
8605 
2370 

7502 
(270 
5037 
8805 
2572 

7693 
U64 
5234 
9004 
2775 

71 
72 
73 

74 
75 

76 
77 
78 
79 
80 

4660 
3932 
3203 
2475 
/747 

4577 
3848 
3118 
2389 
1660 

4494 
3764 
3033 
2i'03 
(573 

44/( 
3680 
2948 
22/7 
(485 

4328 
3595 
2863 
2/30 
(398 

4245 
35// 
2778 
2044 
/3/0 

4(62 
3427 
2692 
(958 
(223 

4079 
3343 
2607 
/87( 
((35 

3995 
3258 
252  / 
(785 
;048 

70-3912 
71-3174 
72-2436 
73'  (698 
74-0960 

28  '470  ( 
28-8447 
29-2/93 
29  '5939 
29-9685 

4906 
8655 
2404 
6/52 
990  / 

5111 
8862 
2614 
6365 
#((7 

53;6 
9070 
2824 
6578 
0332 

5521 
9278 
3034 
679  / 
0548 

5726 
9485 
3245 
7004 
0764 

5930 
9693 

3455 
72(7 
0979 

6(35 
9900 
3665 
7430 
(/95 

6340 
#/08 
3875 
7643 
1411 

6545 
03/5 
4086 
7856 
(626 

76 

77 
78 
79 
80 

8, 
82 
83 
84 
85 

(0/9 
0291 
9563 
8834 
8/06 

0931 
0201 
9472 
8743 
80/4 

0842 

o;/2 

9382 
865  / 
792  / 

0754 
#022 
929  / 
8560 
7828 

0665 
9933 
9200 
8468 
7735 

0577 
9843 
9//0 
8376 
7642 

0488 
9753 
90/9 
8284 
7549 

0400 
9664 
8928 
8/92 
7456 

03/; 
9574 
8837 
8(00 
7363 

75-0222 
75-9484 
76-8746 
77-8008 
78-7270 

30  '343  ( 
307(77 
3  (  -0923 
3  C4670 
3C84/6 

3650 
7399 
//47 
4896 
8645 

3868 
7620 
(371 
5(23 
8874 

4087 
7S4/ 
/595 
5349 
9/03 

4305 
8062 
/8/9 
5576 
9332 

4523 
8283 
2042 
5802 
956  ( 

4742 
8504 
2266 
6028 
979( 

4960 
8725 
2490 
6255 
#020 

5(78 
8946 
27(3 
648  ( 
0249 

5396 
9;6 
293 
670 
047 

SI 
82 
83 
84 
85 

86 
87 
88 
89 
90 

7378 

6650 
5922 
5/94 
4466 

7284 
6555 
5826 
5097 
4367 

7/9; 

6460 
5730 
5000 
4269 

7097 
6365 
5634 
4902 
4/7J 

7003 
6270 
5538 
4805 
4073 

6909 
6/75 
544  / 
4708 
3974 

68/5 
6080 
5345 
46/0 
3876 

672  / 
5985 
5249 
45(3 
3777 

6626 
5889 
5(52 
44/6 
3679 

79-6532 
80  '5794 
8(  '5056 
82  '43  (8 
83-3580 

32-2/62 
32-5908 
32'9654 
33-3400 
337/46 

2394 
6/42 
989  1 
3640 
!  7389 

2625 
6377 
#(28 
3880 
763  ( 

2857 
66/2 
0366 
4/20 
7874 

3089 
6846 
0603 
4360 
S//7 

332  ( 
708  ( 
0840 
4600 
8359 

3553 
73(5 
(077 

4840 
8602 

3785 
7550 
(3(5 
5079 
8844 

40)6 
7784 
(552 
53/9 
9087 

424 
8018 
1789 
5559 
9329 

86 
87 

88 
89 
90 

9 
92 
93 
94 
95 

3737 
3009 
228  / 
/553 
0825 

3638 
2909 
2/80 
U50 
072  / 

3539 
2809 
2078 
;348 

06/8 

3440 
2708 
(977 
(245 
05(4 

3340 
2608 
(875 
//43 
0410 

324  ( 
2507 
(773 
(040 
0306 

3/4( 
2406 
(672 
0937 
0202 

304( 
2306 
(570 
0834 
#098 

2942 
2205 
(468 
073  ( 
9994 

84-2842 
85-2(04 
86'/366 
87-0628 
87  '9890 

34-0892 
34-4638 
34-8384 
35-2/30 
35-5876 

((37 
4886 
8635 
2384 
6(32 

(383 
5(34 
:  8S86 
\  2637 
6389 

(628 
5382 
9/37 
2S9/ 
6645 

/874 
5630 
9387 
3;44 
690; 

2(/9 
5878 
9638 
3397 
7/57 

2364 
6(26 
9889 
365  ( 
74(3 

2609 
6374 
#/39 
3904 
7669 

2855 
6622 
0390 
4/57 
7925 

3(00 
6870 
0640 
44  ( 
8(8 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

67° 

96 
97 
98 
99 
100 

67 

#097 
9368 
8640 
79/2 
7/84 

9992 
9263 
8533 
7804 
7075 

9887 
9;57 
8426 
7696 
6966 

9782 
905( 
83(9 
7588 
6857 

9678 
8945 
82(2 
7480 
6747 

9572 
8839 
8(05 
7372 
6638 

9467 
8733 
7998 
7263 
6529 

9362 
8627 
789  ( 
7(55 

64/9 

9257 

8520 
7783 
7047 
63(0 

88-9(52 

89  '84  14 
907676 
9T6938 
92-6200 

35  '9622 

36-3368 
367//4 
37-086/ 
37-4607 

988  ( 
3630 
7379 
((28 
4876 

#(40 
3892 
7643 
(394 
5/46 

0599 
4/53 
7907 
1661 

54/6 

0658 
44;5 
8171 
1928 
5685 

09(7 
4676 
8436 
2(95 

5955 

1(75 
4938 
8700 
2462 
6224 

(434 
5;99 
8964 
2729 
6494 

(693 

5460 
9228 
2996 
6763 

(95 
5722 
9492 
3262 
7033 

60' 

59' 

58' 

57'  \  56' 

55' 

54' 

53' 

52' 

51' 

60' 

59' 

58' 

57'  1  56' 

55'   54' 

53' 

5-2' 

51' 

SINE. 

COSINE. 
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TRAVERSE  TABLES. 


22 
/ 

2 
3 
4 
5 

COSINE. 

SINE.            22° 

1" 

11'   1:J    U',    14' 

l.v   16'   17' 

19' 

10' 

ii' 

12' 

13'   14' 

15' 

1C' 

17' 

18' 

19' 

/ 

2 
3 
4 

5 

926/ 
8522 
7783 
7044 
6305 

8520 
7779 
7039 
6299 

9259 
85/7 
7776 
7035 
6294 

9258 
85/5 
7773 
7030 
6288 

9257 
85/3 
7770 
7026 
6283 

9255 
85/( 
7766 
7022 
6277 

9254 
8509 
7763 
70/7 
6272 

9253 
8506 
7760 
70/3 
6266 

9252 
8504 
7756 
7008 
6260 

•925) 
/  '8502 
27753 
37004 
4-6255 

•3773 
7546 
/•(3J9 
/  '5092 
(  '8865 

3776 
755  ( 
(327 
5/03 
8879 

3778 
7557 
(335 
5//4 
8892 

37S/ 
7562 
/343 
5/24 
8S>06 

3784 
7568 
(35( 
5/35 
89(9 

3786 
7573 
(359 
5/46 
8932 

3789 
7578 
(368 
5/57 
8946 

3792 
7584 
(376 
5/67 
8959 

3795 
7589 
/3S4 
5/78 
8973 

3797 
7595 
/392 
5/89 
8986 

6 

7 
8 
9 
10 

5565 
4826 
4087 
3348 
2609 

5559 
48/9 
4078 
3338 
2598 

5552 

4811 
4070 
3328 
2587 

5546 
4803 
406  ( 
33/8 

2576 

5539 
4796 
4052 
3309 
2565 

5532 
4788 
4043 
3299 

2554 

5526 

4780 
4034 
3289 

2543 

55/9 
4772 
4026 
3279 
2532 

55/3 
4765 

40/7 
3269 
252  / 

5'5506 
6-4757 
7'4008 
S'3259 
9-25/0 

2'2638 
2  64/( 
3'0/84 
3-3957 
3-7730 

2654 
6430 
0206 
398  / 

7757 

2670 
6449 
0227 
4006 
7784 

2687 
6468 
0249 
4030 
78(/ 

2703 
6487 
0270 
4054 
7838 

27/9 
6505 
0292 

4078 
7865 

2735 
6524 
03/3 
4103 
7892 

275  / 
6543 
0335 
4/27 
79/9 

2767 
6562 
0356 

4/5/ 
794* 

2784 
658  / 
0378 

4/75 
7973 

6 

7 
8 
9 

(0 

11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

1870 
1131 
0392 
9653 
89/4 

(858 
(((8 
0377 
9637 
8897 

(846 
((04 
0363 
9622 
888  ( 

(834 
(09( 
0349 
9606 
8864 

/822 
(078 
0335 
959  / 
8848 

(809 
(065 
0320 
9576 
883  ( 

(797 
(052 
0306 
9560 
88(5 

(785 
/038 
0292 
9545 
8798 

(773 
/025 
0277 
9529 
878/ 

10-1761 
11-1012 
12-0263 
12-9514 
(3'8765 

4-/503 
4-5276 
4-9049 
5  '2822 
S'6595 

/533 
5309 
9084 
2860 
6636 

(562 
534  ( 
9((9 
2898 
6676 

(592 
5373 
9/54 
2935 
67(7 

(622 
5406 
9/89 
2973 
6757 

(65( 
5438 
9224 
30M 
6797 

(68( 
5470 
9259 
3048 
6838 

1711 
5502 
9294 
3086 
6878 

/740 
5535 
9329 
3/24 
69/8 

/770 
5567 
9364 
3/62 
6959 

// 
12 
13 
14 
IS 

8(74 

7435 
6696 
5957 
52/8 

8(57 
74(7 
6676 
5936 
5(96 

8/39 

7398 
6657 
59(5 
5/74 

8/22 
7379 
6637 
5895 
5/52 

8(04 
736) 
66/7 
5874 
5/30 

8086 
7342 
6597 
5853 
5/08 

8069 
7323 
6577 
5832 

5086 

80SI 
7304 
6558 
58// 

5064 

8034 
7286 
6538 
5790 
5042 

(4-80(6 
(57267 
(6'65(8 

(7-5769 
IS'5020 

6-0368 
6*4141 

6-79/4 
7-/6S7 
7-5460 

0411 
4/87 
7963 
/739 
55/4 

0455 
4233 
SOU 
1790 

5568 

0498 
4279 
8060 
(84( 

5622 

054  / 
4324 
8(08 
(892 

5676 

0584 
4370 
8/57 
(943 
5730 

0627 
44(6 
8205 
(994 
5784 

0670 
4462 
8254 
2046 
5837 

07/3 

4508 
8302 
2097 
589  / 

0756 
4553 
835  / 
2/48 
5945 

16 

17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

4479 
3740 
3001 
2262 
(523 

4456 
37/6 
2976 
2235 
(495 

4433 
3692 
2950 
2209 
(468 

44/0 
3667 
2925 
2/83 
/440 

4387 
3643 
2900 
2/56 
/4/3 

4364 
36/9 
2874 
2/30 
(385 

4340 
3595 
2849 
2/03 
(358 

43/7 
3570 
2824 
2077 
(330 

4294 
3546 
2798 
2050 
(302 

I9'427I 
20-3522 
21-2773 
22-2024 
23'  (275 

7  '9233 
S'3006 
S'6779 
9-0553 
9  "4326 

9290 
3066 
684  / 
06/7 
4393 

9347 
3/25 
6903 
0682 
4460 

9403 
3/84 
6965 
0746 
4528 

9460 
3243 
7027 
08(1 
4595 

95/6 
3303 
7089 
0876 
4662 

9573 
3362 
7/5/ 
0940 
4729 

9629 
342  / 
72/3 
/005 

4797 

9686 
3480 
7275 
1069 
4864 

9742 
3540 
7337 
//34 
493  / 

21 
22 
23 
24 
25 

0783 
0044 
9305 
8566 
7827 

0755 
tOlf 

9275 
8534 

7794 

0726 
9985 
9244 
8502 
776  ( 

0698 
9955 
92/3 
847  / 
7728 

0669 
9926 
9/82 
8439 
7695 

0641 
9896 
9/5/ 
8407 
7662 

06(2 
9866 
9/20 
8375 

7629 

0583 
9836 
9090 
8343 
7596 

0555 
9807 
9059 
8.7(( 
7563 

24  '0526 
24-9777 
25-9028 
26  '8279 
27-7530 

9  '8099 
/0-/872 
(0-5645 
/  0'94/S 
//'3/9/ 

8/69 

/944 
5720 
9496 
3271 

8239 

20/7 
5795 
9574 
3352 

8309 
2090 
5871 
9652 
3433 

8379 
2(62 
5946 
9730 
35/4 

8449 
2235 
6022 

9808 
3595 

85/9 
2308 
6097 
9886 
3675 

8589 
2380 
6/72 
9964 
3756 

8659 
2453 
6248 
#042 
3837 

8729 
2526 
6323 
0/20 
39/8 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 

7088 
6349 
56/0 
487  / 
4(32 

7054 
63/4 
5574 
4833 
4093 

7020 
6279 
5537 
4796 
4055 

6986 
6243 
550  / 
4759 
40(6 

6952 
6208 
5465 
472  / 

3978 

69/8 
6/73 
5428 
4684 
3939 

6883 
6/38 
5392 
4646 
390  ( 

6S49 
6/02 
5356 
4609 
3862 

66/5 
6067 
53/9 
457  / 

3823 

28  '678  / 
29-6032 
30-5283 
3  /  '4534 
32-3785 

/  /  '9964 
/  2  '0737 
/2'45/D 
/2'8283 
/  3  '2056 
(3'582P 
(3'9602 
/  4'33f5 
/4'7/48 
(5'092( 

7047 
0823 
4599 
8374 

ana 

7/3( 

Ofoe 

4687 
8466 

2244 

72/4 
0995 
4776 
8557 
2339 

7298 
1081 
4865 
8649 
3433 

738  / 
(168 
4954 
874  / 
2527 

7465 
(254 
5043 
8832 
262  / 

7548 
/340 
5/32 
8924 
27/5 

763  / 
/426 
522  / 
90/5 

28  (0 

77/5 
/5/2 
5309 
9/07 
2904 

31 
32 
33 

34 
35 

36 

37 
38 
39 
40 

3392 
2653 
(9/4 
((75 

0436 

3353 

26/3 
(873 
((32 
0392 

33/3 
2572 

IS3I 
1090 
0348 

3274 
253  ( 
(789 
(047 

0304 

3234 
249  / 
(747 
/004 

0260 

3/95 
2450 
1705 
0961 
0216 

3(55 

2409 
(664 
09/8 
0/72 

3//5 

2368 
(622 
0875 
0/28 

3075 
2328 
/580 
0832 
0084 

33-3036 
34-2287 
35-/53S 
36-0789 
37'OOAO 

5926 
9701 
3477 
7253 
/029 

6023 
9801 
3580 
7358 
//36 

6/20 
990) 
3682 
7463 
(244 

62/7 
#000 
3784 
7568 
/352 

63/3 

0/00 
3886 
7673 

/459 

64(0 

0200 
3989 
7778 
/567 

6507 
0299 
409  / 
7883 
/675 

6604 

0399 
4(93 
7988 
(782 

670  / 

0498 
4296 
8093 
(890 

36 
37 
38 
39 

40 

41 

42 
43 
44 
45 

9697 
8958 
82(9 
7480 
674  ( 

9652 
89(2 
8(72 
743  ( 
669  ( 

9607 
8866 
8/24 
7383 
6642 

9562 
88/9 
8077 
7335 
6592 

95/7 
8773 
8030 
7286 
6543 

9472 
8727 
7982 
7238 
6493 

9426 
S6SI 
7935 
7/89 
6444 

93S/ 
8634 
7888 
7/4/ 
6394 

9336 
8588 
7840 
7092 
6344 

37-9291 
38-8542 
39-7793 
407044 
4  /  '6295 

(5-4694 
(5-8467 
(6'2240 
(6-60/3 
/6'97S6 

4804 
8580 
2356 
6/3/ 

9907 

4»/5 
S693 
2472 
6250 
#028 

5025 
8806 
2587 
6368 
0/50 

5/36 
69/9 
2703 
6487 
027  / 

5246 
9032 
28/9 
6605 
0392 

5356 
9/45 
2935 
6724 
05/3 

5467 
9259 
3050 
6842 
0634 

5577 
9372 
3/66 
696/ 
0755 

5687 
9485 
3282 
7079 
0876 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

6001 
5262 
4523 
3784 
3045 

595  / 
52(/ 
447  / 

3730 
2990 

5900 
5(59 
44/8 
3677 
2935 

5850 
5/07 
4365 
3623 
2880 

5799 
5056 
43/2 
3569 

2825 

5749 
5004 
4259 
35/5 

2770 

5698 
4952 
4207 
3461 
27/5 

5647 
4900 
4/54 
3407 
2660 

5596 
4849 
4/0/ 
3353 

2605 

42-5546 

43-4797 
44-4048 
45-3299 
46-2550 

(7'3559 
17  '7332 
/S'/(05 
(8-4878 
/S'865/ 

3683 
7459 
(234 
50/0 
8786 

3807 
7585 
1364 
5/42 
8920 

393  / 
7712 
(493 
5274 
9055 

4055 
7838 
(622 
5406 
9/90 

4/78 

7965 
/75/ 
5538 
9324 

4302 

8091 
/88/ 
5670 
9459 

4426 
82/8 
20/0. 
5802 
9594 

4550 
8344 
2/39 
5934 
9728 

4674 
847( 
2268 
6065 
9863 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

2306 
(567 
0828 
0089 
9350 

2250 
(5(0 
0770 
#029 
9289 

2/94 
(453 
07/( 
9970 
9229 

2/38 
(396 
0653 
991  ( 
9/68 

2082 
/33S 
0595 
9S5/ 
9/08 

2026 

iaai 

0536 
9792 
9047 

/969 
/224 
0478 
9732 
8987 

(9/3 
//66 
0420 
9673 
8926 

(857 
//09 
036/ 
96/3 
8865 

47-/SO/ 
48-  (052 
49-0303 
49  '9554 
50-8805 

(9-2424 
(9-6/97 
/9'9970 
20  "3743 
2075/6 

256  / 
6337 
#//3 
3889 
7664 

26P9 
6477 
0256 
4034 
78/2 

2836 
66/7 
0398 
4179 
796  ( 

2973 
6757 
054  / 
4325 
8/09 

311  1 
6897 
0684 
4470 
8257 

3248 
7037 
0826 
46/6 
8405 

3385 
7/77 
0969 
476/ 
8553 

3523 
73(7 
((12 
4906 
870  ( 

3660 
7457 
(254 
5052 
8849 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

8611 
7871 
7(32 
6393 
5654 

8549 

7809 
7069 
6328 

5588 

8488 
7746 
7005 
6264 
5522 

8426 
7684 
694  / 
6/99 
5456 

8364 
762  / 
6877 
6(34 
5390 

8303 
7558 
68/3 
6069 
5324 

824  / 
7495 
6750 
6004 
5258 

8/79 
7432 
6686 
5939 
5/92 

8/(7 

7370 
6622 
5874 
5/26 

SI  -8056 
52-7307 
53-6558 
54-5809 

55'5060 

2/'(289 
2C5062 
2  (  "8835 
22-2608 
22/6381 

(440 
52(6 
899  f 

2767 
6543 

/59( 
5369 
9/48 
2926 
6704 

(742 
5523 

9304 
3085 
6866 

(892 
5676 
9460 
3244 
7028 

2043 
5830 
96/6 
3403 
7/89 

2/94 

5983 
9772 
3562 
735  / 

2345 
6/37 
9928 
3720 
7512 

2495 
6290 
#085 
3879 

7674 

2646 
6443 
024  / 

4038 
7835 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

49/5 
4(76 
3437 
2698 
(959 

4848 
4(08 
3368 
2628 
(887 

478( 
4040 
3298 
2557 
(8/6 

47/4 
3972 
3229 
2487 
(744 

4647 
3903 
3160 
24/6 
(673 

4580 
3835 
309  ( 
2346 
(60( 

45/2 
3767 
302  / 
2275 
/530 

4445 
3698 
2952 
2205 

(458 

4378 
3630 
2882 
2/34 
/386 

56-4311 
57-3562 
58-28/3 
59'2064 
60-1315 

23-0(54 
23-3927 
23-7700 
24'  (473 
24-5246 

03(9 
4094 
7870 
(646 
542  / 

0483 
426  ( 
8040 
(8(8 
5597 

0647 
4428 
8209 
(990 
5772 

OS// 
4595 
8379 
2/63 
5947 

0976 
4762 
8549 
2335 
6/22 

//40 
4929 
87/8 
2507 
6297 

(304 
5096 
8888 
2680 
6472 

(468 
5263 
9057 
2852 
6647 

(632 
5430 
9227 
3024 
682  / 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 

67 
68 
69 

70 

(220 
0480 
974  ( 
9002 
8263 

1147 
0407 
9667 
8927 
8/86 

(075 
0333 
9592 
885  / 
8(09 

(002 
0260 
95/7 
8775 
8032 

0929 
0(86 
9442 
8699 
7955 

0857 
Of/2 
9368 
8623 
7878 

0784 
#038 
9293 
8547 
780/ 

0711 

9964 
92/8 
847  / 
7724 

0638 

9890 
9/43 
8395 
7647 

61-0566 
61-9817 
62-9068 
63-83(9 
647570 

24-90/9 
25-2792 
25-6565 
26-0338 
26'4//( 

9(97 
2973 
6749 
0524 
4300 

9375 
3(53 
6932 
07(0 

4489 

9553 
3334 
7//5 
0896 

4677 

9730 
35/4 
7298 
(082 

4866 

9908 
3695 
748  / 
(268 

5054 

#086 
3875 
7664 
(453 
5242 

0263 
4055 
7847 
(639 
543) 

044  ( 
4236 
8030 
(825 
56/9 

06/9 
44/6 
82/3 
20/0 

5808 

71 
72 
73 
74 
75 

7524 
6785 
6046 
5307 
4568 

7446 
6706 
5966 
5226 
4485 

7368 
6627 
5886 
5(44 
4403 

7290 
6548 
5805 
5063 
4320 

72(2 
6468 
5725 
4981 
4238 

7/34 
6389 
5645 
4900 
4/55 

7056 
63/0 
5564 
48/8 
4073 

6977 
6230 
5484 
4737 
3990 

6899 
6/5/ 
5403 
4655 
3907 

65'682( 
66'607( 
67-5322 
68-4573 
69-3824 

267884 
27'(658 
27  '543  ( 
27-9204 
28  '2977 

8076 
(85( 
5627 
9403 
3/79 

8267 
2045 
5824 
9602 

33S/ 

8458 
2239 
6020 
980( 
3583 

8649 
2433 
«2/7 
#00  / 
3785 

S84/ 
2627 
64/3 
0200 
3986 

9032 
282  / 
66/0 
0399 
4/88 

9223 
30/5 
6807 
0598 
4390 

94/4 
3208 
7003 
0798 
4592 

9605 
3402 
7/99 
0997 
4794 

71 
72 
73 
74 
75 

76 

77 
78 
79 

80 

3829 
3089 
2350 
1611 

0872 

3745 
3005 
2265 
(525 

0784 

3662 
2920 
2(79 
(438 
0696 

3578 
2836 
2093 
I35( 

0608 

3494 
2751 
2007 
(264 

0520 

34/( 
2666 
(922 
//77 
0432 

3327 

258  / 
(836 
1090 

0344 

3243 
2496 
/750 
/003 
0256 

3/59 
24(( 
(664 
09(6 
0/68 

70'3075 
7  (2326 
72-1577 
73-0828 
74-0079 

28-6750 
29-0523 
29-4296 
29-8069 
30-/842 

6954 

0730 
4506 
828  / 
2057 

7/59 
0937 
47(6 
8494 
2273 

7364 
1(45 
4926 
8707 
MOT 

7568 
/352 
5/36 
8920 
2704 

7773 
(559 
5346 
9(32 
29/9 

7978 
(767 
5556 
9345 
3/34 

8/82 
(974 
5766 
9558 
3350 

8387 
2(81 
5976 
9770 
3565 

859  / 

2388 
6/86 
9983 

3780 

76 
77 
78 
79 
80 

SI 
82 
83 
84 
85 

0133 
9394 
8655 
79/6 
7(77 

1044 

9304 
8564 
7824 
7083 

9955 
92/4 
8473 
773  ( 
6990 

9866 
9/24 
838  ( 
7639 
6897 

9777 
9033 
8290 
7547 
6803 

9688 
8943 
8/99 
7454 
6709 

9599 
8853 
8(07 
7361 
66/6 

9509 
8762 
80/6 
7269 
6522 

9420 
8672 
7924 
7/76 
6428 

74-9330 
75-8581 
767832 
77-7083 
78-6334 

30-56/5 
30-9388 
3C3I6I 
3  C6934 
32-0707 

5833 
9609 
3384 
7/60 
0936 

605  ( 
S829 
3608 
7386 
//65 

6269 
#050 
383  ( 
76/2 
(394 

6487 
0271 
4055 
7839 
(622 

6705 
0492 
4278 
8065 
(851 

6923 
07/3 
4502 
829  / 
2080 

7(4( 
0933 
4725 
85/7 
2309 

7360 
//54 
4949 
8743 
2538 

7577 
(375 
5/72 
8969 
2767 

8/ 
82 
83 

84 
85 

86 
87 
88 
89 
90 

6438 
5698 
4959 
4220 
348( 

6343 
5603 
4863 
4/23 
3382 

6249 

5507 
4766 
4025 
3284 

6(54 
54(2 
4669 
3927 
3/85 

6060 
53/6 

4573 
3829 
3086 

5965 
5220 
4476 
373  / 

2986 

5870 
5/24 
4379 
3633 
2887 

5775 
5028 
4282 
3535 

2788 

5680 
4932 
4/85 
3437 
2689 

79-5585 
80-4836 
8  /  '4087 
82-3338 

83-2589 

32-4480 
32-8253 
33-2026 
33-5799 
33  '9572 

47// 

8487 
2263 
6039 
98/4 

4943 
8721 
2500 
6278 

#057 

5(75 
8956 
2737 
65/8 

0299 

5406 
9/90 
2974 
6758 
054  / 

5638 
9424 
32(1 
6997 
0784 

5869 
9658 
3448 
7237 
/026 

6/0/ 
9893 
3685 
7476 
(268 

6332 

#(27 
392  ( 
77/6 
1511 

6564 
036  / 
4/58 
7956 
1753 

86 
87 
88 
89 

90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(0 

67 

2742 
2003 
(264 
0525 
9786 

2642 
(902 
((62 
0422 
968  ( 

2542 
1801 
1060 
03(8 
9577 

2442 
(700 
0957 
02(5 
9473 

2342 
(599 
0855 
0((2 
9368 

2242 
(497 
0753 
#008 
9263 

2/42 
(396 
0650 
9904 
9(59 

204  / 
/294 
0548 
980  / 
9054 

(94/ 
//93 
0445 
9697 
8949 

84  '(840 
85-1091 
86-0342 
86-9593 

87'8844 

34-3345 
347)  (8 
35  '089  / 
35-4664 

35-8437 

3590 
7366 
t(4( 
49/7 

8693 

3835 
76/4 
/392 
5/70 
8949 

4080 
786  / 
1642 
5423 
9205 

4325 
8109 
/893 
5677 
9460 

4570 
8357 
2/43 
5930 
97(6 

48/5 
8604 
2394 
6/83 
9972 

5060 
8852 
2644 
6436 
#228 

5305 
9/00 
2894 
6689 
0483 

5550 
9347 
3/45 
6942 
0739 

91 
92 
93 
94 
95 

9047 
8307 
7568 
6829 

6090 

894  ( 
820  ( 
746  ( 
6721 

598  / 

8836 
8094 
7353 
66(2 

587  / 

8730 
7988 
7245 
6503 
576( 

8625 

788  / 
7/38 
6394 
5651 

8519 
7774 
7030 
6285 
554  / 

84(3 
7667 
6922 
6/76 
5430 

8307 
7560 
68/4 
6067 

5320 

820  ( 
7453 
6706 
5958 

52/0 

88-8095 
897346 
90-6597 
91  "5848 
92-5099 

36'22/0 
36-5983 
36-9756 
37-3529 
377302 

2469 
6244 
#020 
3796 
757/ 

2727 
6506 
0284 
4062 
784  / 

2986 
6767 
0548 
4329 
81(0 

3244 
7028 
OS/2 
4596 
8379 

3503 
7289 
(076 
4862 
8649 

1761 
7550 
(339 
5/29 
89/8 

4020 
781  ( 
(603 
5395 
9/87 

4278 

8073 
(867 
5662 
9456 

4536 
8334 
2(3( 
5928 

9725 

96 
97 
98 
99 
100 

50' 

49' 

48' 

47' 

46' 

45 

44' 

43' 

•12' 

41' 

5(1' 

49' 

48' 

4V 

4ti' 

45' 

44' 

43' 

OP 

41' 

o 

SINE. 

COSINE.           67° 

734 


TRAVERSE  TABLES. 


22 

/ 
j 

4 
5 
6 
7 
8 
9 
(0 

COSINE. 

SINE. 

22° 

i 

i 

20'  |  21' 

Sf 

•>:f  |  24' 

25' 

26'  |  27' 

28' 

29' 

20' 

21' 

22' 

23'  |  24' 

25' 

26' 

27' 

28' 

2^ 

9250 
8500 
7750 
7000 
6249 

9249 
8498 
7746 
6995 
6244 

9248 
8495 
7743 
699  / 
6238 

9247 
8493 
7740 
6986 
6233 

9245 
849  / 
7736 
6982 
6227 

9244 
8489 
7733 
6977 
6222 

9243 
8486 
7730 
6973 
62/6 

9242 
8484 
7726 
6969 
62/( 

924  / 
8482 
7723 
6964 
6205 

'9240 
/  '8480 
27720 
3'6960 
4'6200 

•3800 
7600 

;-;40o 

1  -5200 
(  '9000 

3803 
7605 
/408 
52/( 
90;3 

3805 

7«;  ; 

14/6 
522; 
9027 
2832 
6637 
0443 
4248 
8053 

3808 
76/6 
U24 
5232 
9040 

38// 
762  / 

(432 
52*43 
9054 

38/3 
7627 
/440 
5254 
9067 

38/6 
7632 
/44S 
5264 
9080 

38/9 
7638 
(456 
5275 

9094 

382; 
7643 

/464 
5286 
9/07 

3824 
7648 
/472 
5297 
9/2/ 

5499 
4749 
3999 
3249 
2499 

5493 
474  / 
3990 
3239 
2488 

5486 
4734 
398  / 
3229 

2477 

5479 
4726 
3973 
32/9 
2466 

5473 
47/8 
3964 
3209 
2455 

5466 
47(0 
3955 
3199 
2444 

5459 
4703 
3946 
3/89 
2432 

5453 
4695 
3937 
3(79 
242  ( 

5446 
4687 
3928 
3/69 
24(0 

S'5439 
6  '4679 
7-39/9 
S'3/59 
9.3399 

2-2800 
2-6600 
3-0400 
3-4/99 
3-7999 

2816 
66/8 
042  / 
4224 
8026 

2848 
6656 
0464 
4272 
8080 

2864 
6675 
0486 
4296 
8/07 

2880 
6694 
0507 
432  / 
8/34 

2896 
67/3 
0529 
4345 
S/6/ 

29/3 
673; 
0550 
4369 
8/88 

2929 
6750 
0572 
4393 
82/5 

2945 
6769 
0593 
44/7 
824  / 

6 

8 
9 

(0 

// 
/2 
/3 
14 
/5 
(6 
/7 

;s 

19 
20 

/749 
0999 
0249 
9498 
8748 

(737 
0985 
0234 
9483 
8732 

/724 
0972 
0220 
9467 
87/5 

(7/2 
0959 
0205 
9452 
8699 

/700 
0946 
0/9/ 
9436 
8682 

(688 
0932 
0(77 
942  / 
8665 

(676 
09/9 
0/62 
9405 
8649 

/663 
0906 
0/48 
9390 
8632 

/65( 
0892 
0/33 
9374 
86/5 

IQ'1639 
IT0879 
I2'OII9 
12-9359 
13-8599 

4'/799 
4-5599 
4-9399 
S'3/99 
5-6999 

/S29 
5632 
9434 
3237 
7040 

;859 
5664 
9469 
3275 
7080 

1888 
5696 
9504 
33/2 
7)20 

/9/ 
5728 
9539 
3350 
7/6( 

(947 
576; 
9574 
3388 
720  ( 

(977 
5793 
9609 
3425 
724; 

2006 
5825 
9644 
3463 
7282 

2036 
5858 
9679 
3500 
7322 

2066 
5890 
97/4 
3538 
7362 

// 
12 
13 
14 
15 

7998 
7248 
6498 
5748 
4998 

798) 
7229 
6478 
5727 
4976 

7963 
72/0 
6458 
5706 
4954 

7945 
7/92 
6438 
5685 
493  / 

7927 
7/73 
64/8 
5664 
4909 

79/0 
7/54 
6398 
5643 

4887 

7892 
7/35 
6378 
5622 
4865 

7874 
7//6 
6358 
5600 
4843 

7856 
7097 
6338 
5579 
4820 

14-7839 
IS'7078 
I6'63I8 
17-5558 
18-4798 

6-0799 
6  '4599 
6'8399 
7-2(99 
7  '5999 

0842 
4645 
8447 
2250 
6053 

0885 
469; 
8496 
230  ; 
6(06 

0928 
4736 
8544 
2352 
6(60 

097( 

4782 
8593 
2403 
62/4 

/»/.; 

4828 
864  / 
2454 
6268 

(057 
4873 
8689 
2506 
6322 

;/oo 

4919 
8738 
2557 
6375 

//43 
4965 
8786 
2608 
6429 

;/86 
50/0 
8835 
1:659 
6483 

16 

17 

It, 
19 
20 

21 
22 
23 
24 
25 

4248 
3498 
2747 
/997 
(247 

4224 
3473 
2722 
/97/ 
/220 

420  / 
3449 
2697 
/944 
N92 

4/78 
3424 
267  / 
/9/S 
1164 

4/55 
3400 
2646 
(89/ 
;/37 

4/3/ 
3376 
2620 
(864 
//09 

4/08 
335  / 
2595 
/83S 
1081 

4085 
3327 
2569 

/s/; 

/053 

406  / 
3302 
2543 
/7S4 
/026 

19-4038 
20-3278 
21-2518 
22-1758 

23-0998 

7-9799 
S'3599 
8-7399 
9'//99 
9-4999 

9855 
3658 
746  / 
(263 
5066 

99/2 
37/7 
7522 
1328 
5(33 

9968 
3776 
7584 
;392 
5200 

#025 
3835 
7646 
(457 
5268 

008/ 
3895 
7708 
/52/ 
5335 

0/38 
3954 
7770 
(586 
5402 

0194 
40/3 
7832 
/650 
5469 

025  / 
4072 
7894 
(7/5 
5536 

0307 
4/3/ 
7955 
(780 
5604 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

0497 
9747 
8997 
8247 
7497 

0468 
97/7 
8966 
82/5 
7463 

0440 
9687 
8935 
8/83 
7430 

0411 
9657 
8904 
8/50 

7397 

03S2 
9627 
8873 
8/18 
7364 

0353 

9597 
8842 
8086 
733( 

0324 
9568 
88// 
8054 
7297 

0295 
9538 
8780 
8022 
7264 

0267 

9508 
8749 
7990 
723  / 

24-0238 
24-9478 
25-87/7 
26-7957 
27-7197 

9'8799 
)0'2598 
;0'6398 
//•0/9S 
/  (  '3998 

8868 
267; 
6474 
0276 
4079 

8938 

2744 
6549 
0354 
4/60 

9008 
28(6 
6624 
0432 
4240 

9078 
2889 
6700 
05/0 
4321 

9/48 

2962 
6775 
0588 
4402 

92/8 

3034 
6850 
0666 
4482 

9288 
3(07 
6926 
0744 
4563 

9358 
3/79 
700  ( 
0822 

4644 

9428 
3252 
7076 
0900 
4724 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 

6747 
5996 
5246 
4496 
3746 

67/2 
596  / 
52/0 
4459 
3707 

6678 
5926 
5/73 
442  / 
3669 

6644 
5890 
5/37 
4383 
3630 

6609 
5855 
5/00 
4346 
359  / 

6575 
5819 
5064 
4308 
3552 

654  / 
5784 
5027 
4270 
35/3 

6506 
5748 
4990 
4232 
3475 

6472 
57/3 
4954 
4/95 
3436 

28-6437 
29'5677 
30-4917 
31-4157 
32-3397 

(  (  '7798 
12-1598 
12-5398 
12-9198 
13-2998 

7882 
/684 
5487 
9290 
3092 

7965 
(770 
5576 
938) 
3/86 

8048 
(856 
5664 
9472 
3280 

8/32 
/943 
5753 
9564 
3375 

82/5 
2029 
5842 
9655 
3469 

8299 
2//5 
593  / 
9747 
3563 

8382 
2201 
60/9 
9838 
3657 

8465 
2287 
6;  08 
9930 
375/ 

8549 
2373 
6/97 
#02/ 
3845 

31 
32 
33 
34 
35 

36 
37 
38 
39 

40 

2996 
2246 
1496 
0746 
9996 

2956 
2205 
/454 
0702 
995  / 

29/6 
2/64 
(4/2 
0659 
9907 

2876 
2/23 
(370 
06/6 

9863 

2837 
2082 
(327 
0573 
98/8 

2797 
204  / 
(285 
0530 

9774 

2757 
2000 
/243 
0486 
9730 

27/7 
/959 
1201 
0443 
9685 

2677 
(9/8 
//59 
0400 
964/ 

33-2637 
34-1877 
35-1117 
36-0356 
36-9596 

13-6798 
14-0598 
14-4398 
14-8198 
I5-/998 

6895 
0697 
4500 
8303 
2/05 

6992 
0797 
4602 
8408 
22/3 

7089 
0897 
4705 
85/3 
232  / 

7/85 

0996 
4807 
86(7 
2428 

7282 
/096 
4909 
8722 
2536 

7379 
1195 

50;; 

8827 
2643 

7476 
(294 
5//3 
8932 
275  / 

7573 
(394 
52/5 
9037 
2858 

7669 
;493 
53(8 
9;42 
2966 

36 
37 
38 
39 
40 

41 

42 
43 

44 
45 

9245 
8495 
7745 
6995 
6245 

9200 
8449 
7698 
6946 
6/95 

9/55 
8402 
7650 
6898 
6/45 

9/09 
8356 
7602 
6849 
6096 

9064 
8309 
7555 
6800 
6046 

90/8 
8263 
7507 
675  / 
5996 

8973 
82(6 
7459 
6703 
5946 

8927 
8/70 
74/2 
6654 
5896 

8882 
8/23 
7364 
6605 
5846 

37-8836 
38-8076 
39'73/6 
40-6556 
4  /  '5796 

15-5798 
15-9598 
16-3398 
167198 
17-0997 

5908 

97/; 

35/3 
73/6 
1119 

60/8 
9824 
3629 
7434 
/240 

6/29 
9937 
3745 
7553 
/36/ 

6239 
#050 
3860 
7671 
/482 

6349 
0/63 
3976 
7789 
/603 

6459 
0275 
4092 
7908 
(724 

6570 
0388 
4207 
8026 
(845 

6680 
050  / 
4323 
8/44 
/966 

6790 
0614 
4438 
8262 
2087 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

5495 
4745 
3995 
3245 
2494 

5444 
4693 
3942 
3/90 
2439 

5393 
464/ 
3888 
3/36 

2384 

5342 
4589 
3835 
3082 
2328 

529  / 

4537 
3782 
3028 
2273 

5240 
4484 
3729 
2973 
22/8 

5(89 
4432 
3676 
29/9 
2/62 

5/38 
4380 
3622 
2864 
2/07 

5087 
4328 
3569 
28/0 
2C5/ 

42  '5036 
43  '4276 
44-35/6 
45-2755 
46'/995 

17-4797 
17-8597 
IS'2397 
IS'6197 
I8'9997 

4921 
8724 
2526 
6329 
#/32 

5045 
8850 
2656 
646  / 
0266 

5/69 
8977 
2785 
6593 
040  / 

5292 
9/03 
29/4 
6724 
0535 

54/6 
9229 
3043 
6856 
0670 

5540 
9356 
3/72 
6988 
0804 

5663 

9482 
330  / 
7/20 
0939 

5787 
9609 
3430 
725( 
/073 

591  / 
9735 
3559 
7383 
/207 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

/744 
0994 
0244 
9494 
8744 

(688 
0937 
0/85 
9434 
8683 
7932 
7/8/ 
6429 
5678 
4927 

/63/ 
0879 
0/27 
9375 
8622 

(575 
0822 
0068 
93/5 
8561 
7808~ 
7054 
630  / 
5548 
4794 

(5/8 
0764 
#009 
9255 
8500 

(462 
0706 
995  / 
9/95 
8439 
7684 
6928 
6/72 
54/7 
466/ 

1405 
0649 
9892 
9/35 
8378 
7622 
6865 
6/08 
535  / 
4595 

/349 
059  ( 
9833 
9075 
83/7 
7559 
680/ 
6044 
5286 
4528 

(292 
0533 
9774 
90(5 
8256 
7497 
6738 
5979 
5220 
446  ( 

47'/235 
48-0475 
48'97(5 
49-8955 
50-8/95 
5  /  V435 
52-6675 
53-59/5 
54-5/55 
55'4394 

19-3797 
197597 
20-1397 
20-5/97 
20-8997 

3934 
7737 
/540 
5342 
9/45 

4072 
7877 
/682 
5487 
9293 

4209 
80/7 
(825 
5633 
9441 

4346 
8/57 
(967 
5778 
9589 

4483 
8296 

2;;o 

5923 
9737 

4620 
8436 
2252 
6068 
9885 

4757 
8576 
2395 
62/4 
#032 

4894 
87/6 
2537 
6359 
0/80 

503  / 
8856 
2680 
6504 
0328 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

7994 
7244 
6494 
5743 
4993 

7870 
7//S 
6365 
56/3 

486  / 

7746 
699  / 
6237 
5482 
4728 

21  '2797 
21  -6597 
22-0397 
22-4/97 

227997 

2948 
6750 
0553 
4355 
8/58 

3098 
6903 
0709 
45/4 
83/9 

3249 
7057 
0865 
4673 
848  / 

3399 
72/0 
;02( 
4832 
8642 

3550 
7363 
((77 

4990 
8804 

370  / 
75/7 
(333 

5/49 
8965 

385) 
7670 
/4S9 
5307 
9/26 

4002 
7823 
/645 
5466 
9288 

4/52 
7976 

1801 
5625 
9449 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

4243 
3493 
2743 
(993 
/243 

4/76 
3424 
2673 
/922 
1171 

4/08 
3356 
2604 
/85/ 
(099 

404  / 
3287 
2534 
/780 
1027 

3973 
32/9 
2464 
(709 
0955 

3905 
3/50 
2394 
/638 
0883 

3838 
308/ 
2324 
/567 
08/1 

3770 
30/2 
2254 
(496 
0739 

3702 
2943 
2(84 
(425 
0666 

56-3634 
57-2874 
58'2/  14 
59-1354 
60-0594 

23'/797 
23-5597 
23-9396 
24-3/96 
24-6996 

1961 
5763 
9566 
3369 
7171 

2/25 
5930 
9735 
354  / 
7346 

2289 
6097 
9905 
37/3 

752; 

2453 
6264 
#074 
3885 
7696 

26(7 
6430 
0244 
4057 
787  / 

2781 
6597 
04(3 
4229 
8045 

2945 
6764 
0583 
440; 
8220 

3/09 
6930 
0752 
4573 
8395 

3273 
7097 
092  / 
4745 
8570 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

0493 
9742 
8992 
8242 
7492 

0420 
9668 
89/7 
8/66 
74/5 

0347 
9594 
8842 
8090 
7337 

0273 
9520 
8767 
80/3 
7260 

0200 
9446 
869  / 
7937 
7/82 

0/27 
9372 
86/6 
7860 
7/05 

#054 
9297 
8540 
7784 
7027 

998  / 
9223 
8465 
7707 
6949 

9907 
9(48 
8389 
7630 
687( 

60-9834 
6  /  '9074 
62-8314 
63-7554 
64-6794 

25-0796 
25  '4596 
25-8396 
26-2/96 
26-5996 

0974 
4776 
8579 
2382 
6184 

1  151 

4957 
8762 
2567 
6373 

;329 
5;37 
8945 
2753 
656; 

/506 
53/7 
9/28 
2939 
6749 

/684 
5497 
93/1 
3/24 
6938 

/86I 
5677 
9494 
33/0 
7/26 

2039 
5858 
9676 
3495 
73;4 

22/6 

6038 
9859 
3681 
7502 

2394 
62/8 
#042 
3866 
7690 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

6742 
5992 
5242 
4492 
3742 

6664 
59/2 
5/6/ 
4410 
3659 

6585 
5833 
5080 
4328 
3576 

6506 
5753 
4999 
4246 
3493 

6428 
5673 
49/9 
4/64 
34/0 

6349 
5593 
4838 
4082 
3326 

6270 
55/3 
4757 
4000 
3243 

6191 
5433 
4676 
39/8 
3/60 

6//2 
5353 
4594 
3835 
3077 

65-6033 
66-5273 
67-45/3 
68-3753 
69-2993 

26-9796 
27-3596 
277396 
2S-//96 
28-4996 

9987 
3790 
7592 
(395 
5/98 

#/78 
3983 
7789 
/594 
5399 

0369 
4;  77 
7985 
(793 
560  ( 

0560 
437/ 
8(8( 
(992 
5803 

075/ 
4564 
8378 
2/9; 
6004 

0942 
4758 
8574 
2390 
6206 

//33 
4951 
8770 
2589 
6408 

(324 
5/45 
8967 
2788 
6609 

/5/4 
5339 
9/63 
2987 
68)  ) 

71 
72 
73 
74 
75 

2991 
224  / 
/49/ 
074/ 
999  / 

2907 
2/56 
/405 
0654 
9903 

2823 
207  / 
/3/9 
0566 
98/4 

2739 
/986 
(232 
0479 
9725 

2655 
/900 
1/46 
039  / 
9637 

257  / 
/S/5 
7059 

0304 
9548 

2486 
(730 
0973 
02/6 

9459 

2402 

(644 
0886 
0)28 
9370 

23/8 
/559 
0800 
#04  f 
9282 

70-2233 
7TI473 
72-0713 
72-9953 
73-9/93 

28-8796 
29-2596 
29-6396 
30-0/96 
30-3996 

9000 
2803 
6605 
0408 
42/1 

9205 
30/0 
68/5 
062  / 

4426 

9409 
32(7 
7025 
0833 
464  / 

96/4 
3424 
7235 
/046 
4856 

98/8 
363; 
7445 
)258 
507/ 

#022 
3838 
7654 
/470 
5287 

0227 
4045 
7864 
(683 
5502 

043  ( 
4252 
8074 
(895 
57/7 

0635 
4459 
8283 
2(08 
5932 

76 
77 
78 
79 
80 

8/ 
82 
83 
84 
85 

924  / 
849; 
774) 
699  / 
6240 

9/5/ 
8400 
7649 
6898 
6(46 

9062 
8309 
7557 
6805 
6052 

8972 
82/9 
7465 
67/2 
5958 

8882 
8/28 
7373 
66/9 
5864 

8792 
8037 
728  / 
6525 
5770 

8703 
7946 
7/89 
6432 
5676 

86/3 
7855 
7097 
6339 
558  / 

8523 
7764 
7005 
6246 
5487 

74-8433 
757672 
76-6912 
77-6/52 
78-5392 

30-7795 
3CI595 
3  /  '5395 
3C9/95 
32-2995 

80/3 
(8(6 
56(9 
942; 
3224 

823; 
2037 
5842 
9647 
3453 

8449 
2257 
6065 
9873 
368; 

8667 
2478 
6288 
#099 
39/0 

8885 
2698 
65/2 
0325 
4/38 

9/03 
29/9 
6735 
055  / 
4367 

9320 
3/39 
6958 
0777 
4595 

9538 
3360 
7/8( 
(003 
4824 

9756 
3580 
7404 
;228 
5052 

8( 
82 
83 
84 
85 

86 
87 
88 
89 
90 

5490 
4740 
3990 
3240 
2490 

5395 

4644 
3893 
3/42 
2390 

5300 
4548 
3795 
3043 
2291 

5205 
445; 
3698 
2945 
2191 

5/(0 
4355 
3600 
2846 
209  / 

50/4 
4259 
3503 
2747 
/992 

49/9 
4/62 
3405 
2649 
/S92 

4823 
4065 
3308 
2550 
(792 

4728 
3969 
3210 
245  / 
(692 

79-4632 
SO  '3872 
81-3112 
82-2352 
83-1592 

32  '6795 
33-0595 
33-4395 
33-8/95 
34'/995 

7027 
0829 
4632 
8434 
2237 

7258 
(063 
4869 
8674 
2479 

7489 
1297 
5105 
89/3 
272  / 

772; 

;53I 
5342 
9;53 
2963 

7952 
/765 
5579 
9392 
3205 

8/83 
(999 
58/5 
9631 

3447 

84/4 
2233 
6052 
987; 
3689 

8645 
2467 
6288 

#;/o 

393  / 

8877 
270  / 
6525 
0349 
4/73 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

(740 
0990 
0240 
9489 
8739 

/639 
0888 
0/37 
9386 
8634 

(539 
0786 
#034 
9282 
8529 

1438 
0684 
993; 
9/77 
8424 

/337 
0582 
9828 
9073 
83/9 

/236 
0480 
9725 
8969 
82/3 

1  135 
0378 
9622 
8865 
8/08 

(034 
0276 
95/8 
8760 
8002 

0933 
0/74 
94/5 
8656 
7897 

84-0832 
85-0072 
85-9311 
86-8551 
87  779  / 

34-5795 
34-9595 
35-3395 
357/95 
36-0995 

6040 
9842 
3645 
7448 
1250 

6284 
#090 
3895 
7700 
/506 

6529 
0337 
4/45 
7953 
1761 

6774 
0585 
4395 
8206 
20/7 

70/9 
0832 
4646 
8459 
2272 

7263 
(080 
4896 
87/2 
2528 

7508 
;327 
5/46 
8964 
2783 

7753 
(574 
5396 
92/7 
3039 

7997 
/822 
5646 
9470 
3294 

91 
92 
93 
94 
95 

96 
97 
98 
99 
(00 

G7° 

7989 
7239 
6489 
5739 
4989 

7883 
7/32 
638  / 
5629 

4878 

7777 
7025 
6272 
5520 

4768 

767/ 
6917 
6(64 
54(0 
4657 

7564 
68/0 
6055 
530/ 
4546 

7458 
6702 
5946 
5/97 
4435 

735  / 
6594 
5838 
508  / 

4324 

7245 
6487 
5729 
4977 

42  13 

7/38 
6379 
5620 
486/ 
4/02 

88-703/ 
89'627/ 
90-5511 
91-4751 
92-3991 

36-4795 
36-8595 
37-2395 
37-6/94 
37-9994 

5053 
8855 
2658 
6461 
#263 

53N 

9;/6 

2922 
6727 
0532 

5569 
9377 
3185 
6993 
0801 

5828 
9638 
3449 
7260 
/070 

6086 
9899 
37/3 
7526 
/339 

6344 
#/60 
3976 
7792 
(608 

6602 

042; 

4239 
8058 
1877 

6860 
0682 
4503 
8324 
2/46 

7//S 
0942 
4766 
859; 

24(5 

96 
97 
98 
99 
00 

40'  |  39'   38'  |  37' 

36' 

35'  |  34'  |  33' 

32' 

31' 

40' 

39' 

38' 

37'   3(5'   35'   34'   33'   32' 

31' 

SINE. 

COSINE.            67° 

135 


TRAVERSE  TABLES. 


22°            COSINE. 

SINE.             22° 

3(V 

31' 

32' 

3°'   34'  |  3.Y   36'   37'   3s'  |  3!!' 

30' 

31' 

3-2' 

33' 

34' 

3.V 

36' 

37' 

38' 

39' 

/ 
2 
3 
4 
5 
6 
7 
8 
9 
(0 

/ 

2 
3 
4 
5 

9239 
8478 
77/6 
6955 
6194 

9238 
8475 
77/3 
695  / 
6/88 

9237 
8473 
77/0 
6946 
6183 

9235 
847  ( 
7706 
6942 
6(77 

9234 
8469 
7703 
6937 
6/72 

9233 
8466 
7700 
6933 
6/66 

9232 
8464 
7696 
6928 
6/6/ 

923  / 
8462 
7693 
6924 
6/55 

9230 
8460 
7690 
69/9 

6/49 

'9229 
1-8457 
2V686 
3  69/5 

4'6/44 

•3827 
•7654 
C/48/ 
(  '5307 
/'9/34 

3830 
7659 
(489 
53(8 

9/48 

3832 
7664 
(497 
5329 
9(6( 

3835 
7670 
/505 
5340 
9/74 

3838 
7675 
(5/3 
5350 
9/88 

3840 
768  / 
I52/ 
536  / 
920  / 

3843 
7686 
(529 
5372 
9215 

3846 
769/ 
/537 
5383 
9228 

3848 
7697 
(545 
5393 
9242 

3S5/ 
7702 
/553 
5404 
9255 

6 

7 
8 
9 
10 

5433 
4672 
39/0 
3/49 
2388 

5426 
4664 
390  1 
3139 
2377 

54/9 
4656 
3893 
3/29 
2366 

54/3 
4648 
3884 
3//9 
2355 

5406 
4640 
3875 
3/09 
2343 

5399 
4633 
3866 
3099 
2332 

5393 

4625 
3857 
3089 
232  / 

5386 
46/7 
3848 
3079 
23/0 

5379 
4609 
3839 
3069 
2299 

5  '5372 
6'460I 
7-3830 
S'3059 
9'2287 

2'296/ 
2'6788 
3'06/5 

3-4442 

3-S268 

2977 
6807 
0636 

4466 
8295 

2993 
6825 
0658 
4490 
8322 

3009 
6844 
0679 
45/4 
8349 

3025 
6863 
070  / 
4538 
8376 

3042 
6882 
0722 
4562 
8*03 

3058 
690  / 
0744 
4587 
8430 

3074 
69(9 
0765 
46// 
8456 

3090 
6938 
0787 
4635 

8483 

3/06 
6957 
0808 
4659 
85/0 

/I 
12 
13 
14 
(5 

(627 
0866 
0/04 
9343 
8582 

1615 
0852 
0090 
9328 
8565 

/602 
0839 
0075 
93/2 
8549 

/590 
0825 
0061 
9296 
8532 

/578 
08/2 
0046 
928  / 
85/5 

/565 
0799 
0032 
9265 
8498 

(553 
0785 
00(7 
9249 
8482 

/54/ 
0772 
#003 
9234 
8465 

/529 
0758 
9983 
92/8 
8448 

10-1516 
1  1  "0745 
1  /  '9974 
/  2  '9202 

(3'843( 

4'2095 
4-5922 
4-9749 
5-3576 
5-7403 

2/25 
5954 
9784 
36/3 
7443 

2/54 
5987 
98(9 
3651 
7483 

2/84 
60/9 
9854 
3689 
7523 

22/3 
605  / 
9889 
3726 
7564 

2243 
6083 
9923 
3764 
7604 

2272 
6115 
9958 
380/ 
7644 

2302 
6/48 
9993 
3839 
7685 

2332 
6(80 
#028 
3877 
7725 

236  / 
62/2 
0063 
39/4 
7765 

(  / 
12 
13 
14 
15 

16 

(7 

;s 

(9 

20 
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2952 

7892  8/50 
/724  /9S5 
5556  5820 
9389  9655 
322  /  3490 

8408 
2245 
6083 
992  / 
3758 

8666 
2506 
6346 
#187 

4027 

8923 
2766 
6609 
0452 
4295 

9/8/ 
3027 
6873 
07/8 
4564 

9439 
3287 
7/36 
0984 
4832 

9697 
3548 
7399 
/250 

5/0/ 

96 
97 
98 
99 
100 

3d' 

29' 

28' 

yp 

20' 

25' 

24'   23' 

-2-2'  \   •_'!' 

3(1' 

29' 

2«'   -21' 

•2(> 

2o' 

•24'   23' 

•2-2'   -21' 

o 

•SINE. 

COSINE.           67° 

TRAVERSE  TABLES. 


22C 

COSINE. 

SINE. 

22° 

40' 

41' 

42' 

4.-}' 

44' 

45' 

46' 

47' 

48 

49' 

40'   1  41' 

42' 

43   44' 

45' 

46 

47 

48 

49' 

( 

2 
3 
4 
5 

i 

2 
3 
4 
5 

9228 
8455 
7683 
69/0 
6/38 

9227 
8453 
7680 
6906 
6/33 

9225 
845  / 
7676 
6902 
6/27 

9224 
8449 
7673 
6897 
6/2( 

9223 
8446 
7669 
6893 
6//6 

9222 
8444 
7666 
6888 
6//0 

922  / 
8442 
7663 
6884 
6/04 

9220 
8440 
7659 
6879 
6099 

92/9 
8437 
7656 
6875 
6093 

•92/8 
/  "8435 
2V653 
3-6870 
4-6088 

"3854 
7707 

;-/56/ 

T54/5 
/  '9268 

3856 
77  i  3 
1569 
5426 
9282 

3859 
77/8 
/577 
5436 
9295 

3862 
7723 
/585 
5447 
9309 

3864 
7729 
;593 
5458 
9322 

3867 
7734 
/60/ 
5468 
9336 

3870 
7740 
(609 
5479 
9349 

3872 
7745 
1617 
5490 
9362 

3875 
7750 
(625 
550  / 
9376 

3878 
7756 
/634 
5511 
9389 

6 
7 
8 
9 
/O 

5366 
4593 
382/ 
3049 
2276 

5359 
4586 
38/2 
3039 
2265 

5352 

4578 
3803 
3028 
2254 

5346 
4570 
3794 
30/8 
2243 

5339 

4562 
3785 
3008 
223/ 

5332 

4554 
3776 
2998 
2220 

5325 
4546 
3767 
2988 
2209 

53/9 
4538 
3758 
2978 
2/98 

53/2 
4530 
3749 
2968 
2/86 

5-5305 
6-4523 
7-3740 
S'2958 
9-2/75 

2-3/22 
2-6976 
3-0830 
3'4683 
3-8537 

3/38 

6995 
085/ 
4707 
8564 

3/54 
70/3 
0872 
4732 
859) 

3/70 
7032 
0894 
4756 
86/7 

3/87 
705  / 
09/5 
4780 
8644 

3203 
7070 
0937 

4804 
867) 

32/9 

7089 
0958 
4828 
8698 

3235 
7/07 
0980 
4852 
8725 

325) 
7/26 
1001 
4876 
8752 

3267 
7/45 
1023 

490  / 
8778 

6 

7 
8 
9 
10 

// 
(2 
13 
14 
15 

/504 
073  / 
9959 
9/87 
8414 

/492 
07/8 
9945 
9/7/ 
8398 

(479 
0705 
9930 
9/55 
838  / 
~76~06~ 
683  / 
6057 
5283 
4508 

/467 
069  / 
99/5 
9/40 
8364 

(454 
0678 
9901 
9/24 
8347 

(442 
0664 
9886 
9/08 
8330 

(430 
0651 
987/ 
9092 
83/3 

(4/7 
0637 
9857 
9077 
8296 

/405 
0624 
9842 
906  / 
8279 

IQ'1393 
/C06/0 
/  /  '9828 
/2'9045 
(3-8263 

4  '2391 
4  '6244 
5'009S 
5-3952 
57805 

2420 
6277 
0/33 
3989 
7846 

2450 
6309 
0/68 
4027 
7886 

2479 
634/ 
0203 
4064 
7926 

2509 
6373 
0238 
4102 
7966 

2538 
6405 
0272 
4/40 
8007 

2568 
6438 
0307 
4/77 
8047 

2597 
6470 
0342 
42/5 
8087 

2627 
6502 
0377 
4252 
8/27 

2656 
6534 
04/2 
4290 
8/68 

II 
12 
13 
14 
15 
16 
17 
18 
19 
20 

16 
17 
18 
19 
20 

7642 
6870 
6097 
5325 
4552 

7624 
6851 
6077 
5304 
4530 

7588 
6812 
6037 
526  / 

4485 

7570 
6793 
60/6 
5240 
4463 

7552 
6774 
5996 
52/8 
4440 

7534 
6755 
5976 
5/97 
44/8 

75/6 
6736 
5956 
5/75 
4395 

7498 
67/7 
5935 
5/54 
4373 

/47480 
/  5  '6698 
/6'59/5 
I7'5I33 
18-4350 

6'/659 
6-55/3 
6'9366 
73220 
7'7074 

(702 
5558 
94/5 
327  / 
7/28 

(745 

5604 
9463 
3322 
7/8/ 

(788 
5650 
95(; 
3373 
7235 

(83( 
5695 
9560 
3424 
7289 

/874 
574; 
9608 
3475 
7342 

(9/7 

5786 
9656 
3526 
7396 

(960 
5832 
9705 
3577 
7449 

2002 
5878 
9753 
3628 
7503 

2045 
5923 
980; 
3679 
7557 

21 
22 
23 
24 
25 

3780 
3008 
2235 
/463 
069  / 

3757 
2983 
22/0 
(436 
0663 

3733 
2958 
2/84 
/409 
0635 

3709 
2934 
2/58 
1382 
0606 

3686 
2909 
2/32 
(355 
0578 

3662 
2884 
2/06 
/328 
0550 

3639 
2859 
2080 
/30/ 
0522 

36/5 
2835 
2054 
/274 
0494 

359  / 
28/0 
2029 
(247 
0466 

19-3568 
20-2785 
2  /  '2003 
22-/220 
23-0438 

S'0928 
8'478/ 
S'8635 
9  '2489 
9  '6342 

0984 
4840 
8697 
2553 
6409 

/040 
4899 
8758 
26/7 
6477 

/097 
4958 
8820 
2682 
6544 

((53 
50/7 
8882 
2746 

66;; 

/209 
5076 
8944 
28// 
6678 

(266 
5/35 

9005 
2875 
6745 

/322 
5/94 
9067 
2939 
68/2 

(378 
5253 
9/29 
3004 
6879 

(435 
53/2 
9/90 
3068 
69<i6 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

99/8 
9/46 
8373 
760  / 
6829 

9889 
9//6 
8342 
7569 
6795 

9860 
9085 
83)  / 
7535 
676/ 

9831 
9055 
8279 
7503 
6728 

980  / 
9025 
8248 
747  / 
6694 

9772 
8994 
82/6 
7438 
6660 

9743 
8964 
8/85 
7406 
6627 

97/4 
8933 
8/53 
7373 
6593 

9684 
8903 
8/22 
7340 
6559 

23  9655 
24-8873 
25-8090 
26-7308 
27-6525 

/O'fl/96 
/  0'4050 
/  0'7903 
//•/757 
//'56// 

0266 
4/22 
7979 
(835 
569  / 

0336 
4/95 
8054 
/9/3 

5772 

0405 
4267 
8/29 
1991 
5852 

0475 
4340 
8204 
2068 
5933 

0545 
44/2 
8279 
2/46 

6o;3 

06/5 
4484 
8354 
2224 
6094 

0684 
4557 
8429 
2302 
6/74 

0754 
4629 
8504 
2380 
6255 

0824 
4702 
8579 
2457 
6335 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

6056 
5284 
45/2 
3739 
2967 

6022 
5248 
4475 
370  / 
2928 

5987 
52/2 
4438 
3663 
2888 

5952 
5/76 
440  / 
3625 
2849 

59/7 
5/40 
4363 
3587 
28/0 

5882 
5/04 
4326 
3548 
2770 

5847 
5068 
4289 
35/0 
273  / 

58/2 
5032 
4252 
3472 
2692 

5778 
4996 
42/5 
3433 
2652 

28-5743 
29  "4960 
30-4/78 
3  f  339  5 
32-26/3 

(  /  '9464 
/2'33/8 
12-7(72 
(3-/026 
/3'4S79 

9548 
3404 
7260 
1117 
4973 

963  / 
3490 
7349 
/208 
5067 

97/4 
3576 
7438 
/299 
5/6/ 

9797 
3662 
7526 
/39/ 
5255 

9880 
3748 
76/5 
(482 

5349 

9964 
3833 
7703 
;573 
5443 

#047 
39/9 
7792 
(664 
5537 

0/30 
4005 
7880 
/755 
5630 

02/3 
409  / 
7969 
1846 
5724 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

2/94 
(422 
0650 
9877 
9/05 

2/54 
/38/ 

0607 
9834 
9060 

2//4 
/339 

0564 
9790 
90/5 

2073 
/298 
0522 
9746 

8970 

2033 
(256 
0479 
9702 
8925 

(992 
/2/4 

0436 
9658 
8880 

/952 
//73 

0394 
96/4 
8835 

191  1 

1131 
035  / 
957/ 
8790 

/87/ 
/OS9 
0308 
9527 
8745 

33-/830 
34  -1048 
35-0265 
35-9483 
36-8700 

(3-8733 
/4'2587 
(4'6440 
/  5  '0294 
15-4/48 

8830 
2686 
6542 
0399 
4255 

8926 
2785 
6644 
0503 
4362 

9023 
2885 
6746 
0608 
4470 

9H9 

2984 
6848 
07/3 

4577 

92/6 

3083 
6950 

os;7 

4684 

93;3 

3/82 
7052 
0922 
4792 

9409 
3282 
7/54 
/026 
4899 

9506 
3381 
7256 
1131 

5006 

9602 
3480 
7358 
/236 
5//3 

41 
42 
43 

44 
45 

8333 
7560 
6788 
60/5 
5243 

8287 
75/3 
6740 
5966 
5/93 

8241 
7466 
669  / 
59/7 
5/42 

8/95 
74/9 
6643 
5867 
5092 

8/48 
7372 
6595 
58/8 
504  / 

8/02 
7324 
6546 
5768 
4990 

8056 
7277 
6498 
57/9 
4940 

80/0 
7230 
6450 
5669 
4889 

7964 
7/83 
6401 
5620 
4838 

37'79/S 
38-7/35 
39-6353 
40-5570 
4  (  "4788 

/5'800/ 
/6-/S55 
(6-5709 
(6'9562 
/  7  '34/6 

8/// 
(968 
5824 
9681 
3537 

8221 
208/ 
5940 
9799 
3658 

8332 
2/93 
6055 
99/7 
3778 
7640 
/502 
5364 
9225 
3087 

8442 
2306 
6/70 
#035 
3899 

8552 
24;9 
6286 
0/53 

4020 

866; 
253  / 

640  / 

027; 

4/4; 

877; 
2644 
65/6 
0389 
426  / 

888  / 
2757 
6632 
0507 
4382 

899  / 
2869 
6747 
0625 
4503 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

447/ 
3698 
2926 
2/54 
(3S/ 

44/9 
3646 
2872 
2C99 
(325 

4368 
3593 
28/8 
2044 
/269 

43/6 
3540 
2764 
1989 
(2/3 

4264 
3487 
27/0 
(934 
//57 

42/2 
3434 
2656 
1878 
1101 

4/61 
3382 
2602 
/823 
/044 

4/09 
3329 
2548 
(768 
0988 

4057 
3276 
2494 
/7/3 
0932 

42'4005 
43-3223 
44-2440 
45-/65S 
46-0875 

/  7  '7270 
/S-//24 
(S'4977 
(S'883/ 
/9'2685 

7393 
(250 
5/06 
8962 
28/9 

75/7 
/376 
5235 
9094 
2953 

7764 
(628 
5492 
9357 
322  / 

7887 
(754 
562  / 
9488 
3356 

so;o 

(880 
5750 
9620 
3490 

8/34 

2006 
5879 
975; 
3624 

8257 
2/32 
6007 
9883 
3758 

838  / 
2258 
6/36 
#0/4 
3892 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

0609 
9836 
9064 
8292 
75/9 

0552 
9778 
9005 
823  / 
7458 

0494 
9720 
8945 
8/7/ 
7396 

0437 
966/ 
8886 
8//0 
7334 

0380 
9603 
8826 
8049 
7272 

0323 
9545 
8767 
7989 
72// 

0265 
9486 
8707 
7928 
7/49 

0208 
9427 
8647 
7867 
7087 

0/50 
9369 
8587 
7806 
7025 

47-0093 
47-93/0 
48-8528 
49-7745 
50-6963 

/9'6538 
20-0392 
20-4246 
20-8099 
2CI953 

6675 
0532 
4388 
8244 
2/0/ 

68/2 
067J 
4530 
8389 
2248 

6949 
OS// 
4672 
8534 
2396 

7086 
0950 
48/5 
8679 
2543 

7223 
/090 
4957 
8824 
269/ 

7359 
(229 
5099 
8969 
2839 

7496 
(369 
524  / 
9//4 
2986 

7633 
/508 
5383 
9258 
3/34 

7770 
(648 
5525 
9403 
328/ 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

6747 
5975 
5202 
4430 
3657 

6684 
59// 
5/37 
4364 
3590 

662/ 
5847 
5072 
4297 
3523 

6558 
5783 
5007 
423  / 

3455 

6496 
57/9 
4942 
4/65 
3388 

6433 
5655 
4877 
4099 
332  / 

6370 
5590 
4811 

4032 
3253 

6306 
5526 
4746 
3966 
3/85 

6243 
5462 
468  / 
3899 
3//S 

51-6180 
52-5398 
53-46/5 
54-3833 
55-3050 

21  '5807 
2C966/ 
22-35/4 
22-7368 
23-1222 

5957 
98/3 
3670 
7526 
/3S3 

6/07 
9966 
3825 
7685 
/544 

6258 
#//9 
398  / 
7843 
/705 

6408 
0272 
4/37 
800  / 
/866 

6558 
0425 
4292 
8/59 
2027 

6708 
0578 
4448 
83.'  8 
2/88 

6859 
073  / 
4603 
8476 
2348 

7009 
0884 
4759 
8634 
2509 

7/59 
1037 
49/5 
8792 
2670 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

2885 
2//3 
(340 
0568 
9796 

28/7 
2043 
/270 
0496 
9723 

2748 
/974 
H99 
0424 
9650 

2680 
/904 
//28 
0353 
9577 

2611 
(834 
/057 
028  / 
9504 

2543 
/765 
0987 
0209 
943  / 

2474 
/695 
09/6 
0/37 
9357 

2405 
/625 
0845 
#065 
9284 

2337 
/555 
0774 
9992 
92// 

56-2268 
57-/4S5 
58-0703 
58-9920 
59-9/38 

23-5075 
23-8929 
24-2783 
24-6636 
25-0490 

5239 
9095 
2952 
6808 
0665 

5403 
9262 
3/2/ 
6980 
0839 

5566 
9428 
3290 
7/52 
/0/3 

5730 
9594 
3459 
7323 

;/ss 

5894 
976/ 
3628 
7495 
/362 

6057 
9927 
3797 
7667 
/536 

622  / 
#093 
3966 
7838 
1711 

6385 
0260 
4/35 
80/0 
/SS5 

6548 
0426 
4304 
8/82 
2059 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 
70 

9023 
8251 
7478 
6706 
5934 

8949 
8/76 
7402 
6629 
5855 

8875 
8/0/ 
7326 
655/ 
5777 

880/ 
8025 
7250 
6474 
5698 

8727 
7950 
7/73 
6396 
56/9 

8653 
7875 
7097 
63/9 
554  / 

8578 
7799 
7020 
624  / 
5462 

8504 
7724 
6944 
6/63 
5383 

8430 
7648 
6867 
6086 
5304 

60-8355 
61  7573 
62-6790 
63-6008 
64-5225 

25  '4344 
25-8/97 
26-205; 
26-5905 
26-9759 

452  / 
8377 
2234 
6090 
9946 

4698 
8557 
24/6 
6275 
#/34 

4875 
8737 
2599 
6460 
0322 

5052 
89/7 
278  / 
6645 
05/0 

5229 
9096 
2963 
683  / 
0698 

5406 
9276 
3/46 
70/6 
0885 

5583 
9456 
3328 
720  / 
/073 

5760 
9635 
35;( 
7386 
(26( 

5937 
98/5 
3693 
7571 
1449 

71 
72 
73 
74 
75 

5I6/ 
4389 
36/7 
2844 
2072 

5082 
4308 
3535 
276  / 
1988 

5002 
4227 
3453 
2678 
(904 

4922 
4/47 
337; 
2595 
/8/9 

4843 
4066 
3289 
25/2 
/735 

4763 
3985 
3207 
2429 
/65/ 

4683 
3904 
3/25 
2345 
/566 

4603 
3823 
3042 
2262 
/482 

4523 
3742 
2960 
2/79 
/397 

65  '4443 
66-3660 
67-2878 
68-2095 
69-13/3 

27-36/2 
27-7466 
28-1320 
28-5/73 
28-9027 

3803 
7659 
1516 
5372 
9228 

3993 
7852 
1711 
5570 
9430 

4/84 
8046 
/907 
5769 
963/ 

4374 
8239 
2/03 
5968 
9832 

4565 
8432 
2299 
6/66 
#033 

4755 
8625 
2495 
6365 
0234 

4946 
88/8 
269( 
6563 
0436 

5;36 

90;; 

2886 
6762 
0637 

5326 
9204 
3082 
6960 
0838 

71 
72 
73 
74 
75 

76 

77 
78 
79 
80 

(299 
0527 
9755 
8982 
82/0 

(2/4 
044  / 
9667 
8894 
8/20 

//29 
0354 
9580 
8805 
8030 

/044 
0268 
9492 
87/6 
794/ 

0958 
0/81 
9404 
8628 
785  / 

0873 
0095 
93/7 
8539 
776/ 

0787 
#008 
9229 
8450 
767) 

0702 
992  / 
9/4/ 
S36/ 
758/ 

06/6 
9835 
9053 
8272 
749  / 

70-0530 
70-9748 
7C8965 
72-8/83 

73-7400 

29  "288  / 
29-6734 
30-0588 
30-4442 
30-8295 

3085 
694  / 
0797 
4654 
85/0 

3289 
7/48 
(007 
4866 
8725 

3493 
7354 
/2/6 
5078 
8940 

3696 
756  / 
/425 
5290 
9/54 

3900 
7767 
/635 
5502 
9369 

4/04 
7974 

(844 
57/4 
9583 

4308 
8/80 
2053 
5925 
9798 

45/2 
8387 
2262 
6;37 
#0/2 

47(6 
8593 
247  / 
6349 
0227 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

7438 
6665 
5893 
5/20 
4348 

7347 
6573 
5800 
5026 
4253 

7256 
648  / 
5707 
4932 
4/57 

7/65 
6389 
56/3 
4838 
4062 

7074 
6297 
5520 
4743 
3966 

6983 
6205 
5427 
4649 
387  / 

6892 
6//2 
5333 
4554 
3775 

6800 
6020 
5240 
4460 
3679 

6709 
5928 
5/46 
4365 
3584 

74'66/S 
75-5835 
76-5053 
77-4270 
78-3488 

3C2/49 
3  /  '6003 
31  '9857 
32'37/fl 
32-7564 

2367 
6223 
#079 
3936 
7792 

2584 
6443 
0302 
4/6/ 
8020 

280  / 
6663 
0525 
4386 
8248 

30/9 
6883 
0747 
46/2 
8476 

3236 
7/03 
0970 
4837 
8704 

3453 
7323 
;/93 
5063 
8932 

3670 
7543 
(4/5 
5288 
9/60 

3888 
7763 
(638 
55;3 
9388 

4/05 
7983 
/860 
5738 
96;6 

s; 

82 
83 
84 
85 

86 
87 
88 
89 
90 

3576 
2803 
203/ 
/259 
0486 

3479 
2706 
(932 
1/59 
0385 

3383 

2608 
(834 
(059 
0284 

3286 
25/0 
/735 
0959 
0/83 

3/90 
24/3 
(636 
0859 
#082 

3093 
23/5 
(537 
0759 
998  / 

2996 
22/7 
/438 
0659 
9880 

2899 
2//9 
(339 
0558 
9778 

2802 
202  / 
/240 
0458 
9677 

79-2705 
SO'1923 
8/-//40 
82-0358 
82-9575 

33-/4/S 
33-527; 
33-9/25 
34-2979 
34-6832 

/64S 
5505 
936  / 
32/8 

7074 

/879 
5738 
9597 
3456 
73/5 

2110 
5972 
9833 
3695 
7557 

2341 
6205 
#070 
3934 
7798 

257; 
6439 
0306 
4(73 
8040 

2802 
6672 
0542 
44N 
828; 

3033 
6905 
0778 
4650 
8523 

3263 
7;  39 

;o/4 

4889 
8764 

3494 
7372 
(250 
5/27 

9005 

86 
87 
88 
89 
90 

9i 

92 
93 
94 
95 

97/4 
894  / 
8/69 
7397 
6624 

96/2 
8838 
8065 
729  / 
65/8 

95/0 
8735 
7960 
7/86 
64/f 

9407 
8632 
7856 
7080 
6305 

9305 
8528 
77  SI 
6975 
6/98 

9203 
8425 
7647 
6869 
609  / 

9/00 
832  / 
7542 
6763 
5984 

S998 
82/8 
7437 
6657 
5877 

8896 
S//4 
7333 
655  / 
5770 

83  '8793 
84-80/0 
85-7228 
86-6445 
87'5663 

35-0686 
35-4540 
35-8393 
36-2247 
36-6/0/ 

0930 
4787 
8643 
2499 
6356 

//74 
5034 
8893 
2752 
66// 

/4I9 
5280 
9/42 
3004 
6866 

/663 
5527 
9392 
3256 
7/2; 

(907 
5774 
964  / 
3508 
7375 

2/5/ 
6021 
989/ 
3760 
7630 

2395 
6268 
#/40 
40/3 
7885 

2639 
65/4 
0390 
4265 
8(40 

2883 
676  / 
0639 
45/7 
8395 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

67 

5852 
5080 
4307 
3535 
2762 

5744 
497/ 
4/97 
3424 
2650 

5637 

4862 
4087 
33/3 
2538 

5529 
4753 
3977 
3202 
2426 

5421 
4644 
3867 
3090 
23/3 

53/3 

4535 
3757 
2979 
220  / 

5205 
4426 
3647 
2868 
2088 

5097 
43/7 
3536 
2756 
/976 

4989 
4207 
3426 
2645 
/S63 

88-4880 
89-4098 
90-33/5 
9  /  '2533 
92-1750 

36-9955 
37-3808 
37-7662 
3S-/5/6 
38'5369 

#2/2 

4069 
7925 
(78/ 
5638 

0470 
4329 
8/88 
2047 
5906 

0727 
4589 
845  / 
2313 
6174 

0985 
4849 
87/4 
2578 
6443 

(243 
5//0 

8977 
2844 
67// 

/500 
5370 
9240 
3/09 
6979 

(758 
5630 
9502 
3375 
7247 

20/5 
5890 
9765 
3640 
75/6 

2272 
6(50 
#028 
3906 
7784 

96 
97 
98 
99 
100 

20' 

19' 

18' 

17' 

16'  |  15' 

14'  |  13'   12'  |   11' 

20' 

19'   18' 

17' 

16' 

15' 

14' 

13'  i  12' 

11' 

SINE. 

COSINE.           67° 
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TRAVERSE  TABLES. 


22 
; 

2 
3 
4 
5 

COSINE. 

SINE.            22° 

50' 

51' 

b-2' 

53' 

54' 

55'   5(>' 

57' 

58' 

59' 

50'    51'   b-2'   53' 

54' 

55'   56'   57'   58'   59' 

/ 
2 
3 
4 
5 

92/6 
8433 
7649 
6866 
6082 

92/5 
8430 
7646 
686  / 
6076 

92/4 
8428 
7642 
6856 
607  / 

92/3 
8426 
7639 
6852 

6065 

92/2 
8424 
7636 
6847 
6059 

92(( 
842  / 
7632 
6843 
6054 

92/0 
84(9 
7629 
6838 
6048 

9208 
84/7 
7625 
6834 
6042 

9207 
84/5 
7622 
6829 
6037 

'9206 
C84/2 
2'76I9 
3'6S25 
4'603/ 

"388  / 
776( 
C/642 
(  '5522 
(  '9403 

3883 
7766 
/650 
5533 
94/6 

3886 
7772 
(658 
5544 
9429 

3S89 
7777 
(666 
5554 
9443 

3891 
7782 
1674 
5565 
9456 

3894 
7788 
(682 
5576 
9470 

3897 
7793 
(690 
5586 
9483 

3899 
7799 
(698 
5597 
9496 

3902 
7804 
/706 
5608 
95/0 

3905 
7809 
/7(4 
56/9 
9523 

6 
7 
8 
9 

10 

5298 
45/5 
373  / 
2947 

2/64 

529  / 
4507 
3722 
2937 
2/52 

5285 
4499 
37/3 
2927 
2/4/ 

5278 
449  / 
3704 
29/7 
2/30 

527  / 
4483 
3695 
2907 
2//9 

5264 
4475 
3686 
2896 
2/07 

5258 
4467 
3677 
2886 
2096 

525  / 
4459 
3668 
2876 
2085 

5244 
445/ 
3659 
2866 
2073 

5-5237 
6  '4443 
7-3649 
8-2856 
9'2062 

2-3283 
2V(64 
3-J044 
3'4925 

3-8805 

3299 
7/82 
/066 
4949 
8832 

33/5 
720  / 
/087 
4973 

8859 

333  ( 
7220 
((08 
4997 

8886 

3347 
7239 
((30 
5021 

89(2 

3364 
7257 
1151 
5045 
8939 

3380 
7276 
((73 
5069 
8966 

3396 
7295 
//94 
5093 
8993 

34/2 
73/4 
(2/6 
5//8 

9020 

3428 
7332 
(237 
5/42 

9046 

6 

7 
8 
9 
10 

11 
12 
13 
14 
IS 

/380 
0597 
98/3 
9029 
8246 

/36S 
0583 
9798 
90/3 
8229 

/355 
0569 
9784 
8998 
82/2 

(343 
0556 
9769 
8982 
8/95 

(330 
0542 
9754 
8966 
8(78 

/3/8 
0529 
9739 
8950 
8/6( 

(305 
05/5 
9725 
8934 
8(44 

(293 
050  ( 
97(0 
89/8 
8/27 

(28/ 
0488 
9695 
8902 
81/0 

10-1263 
1  1  '0474 
/  /  -9680 
12-8887 
13-8093 

4'2686 
4-6566 
5-0447 
S'4327 
5-8208 

27/5 
6598 
0482 
4365 
8248 

2745 
663  ( 
05(6 
4402 
8288 

2774 
6663 
055  ( 
4440 
8328 

2804 
6695 
0586 
4477 
8369 

2833 
6727 
062( 
45/5 
8409 

2863 
6759 
0656 
4552 
8449 

2892 
679  ( 
069  / 
4590 
8489 

2922 
6823 
0725 
4627 
8529 

295  / 
6856 
0760 
4665 
8569 

II 
12 
13 
14 
15 

16 
17 
18 
19 

20 

7462 
6678 
5895 
Sill 
4328 

7444 
6659 
5874 
5090 
4305 

7426 

6640 
5854 
5068 
4282 

7408 
662  / 
5834 
5047 
4260 

7390 
6602 
58/3 
5025 
4237 

7372 

6582 
5793 
5004 
42/4 

7353 

6563 
5773 
4982 
4/92 

7335 
6544 
5752 
496  ( 
4/69 

73/7 
6524 
5732 
4939 

4/46 

I4'7299 
/  5  '6505 
16-5711 
17-4918 
18-4124 

6'2088 
6-5969 
6-9849 
7-3730 
776/0 

2/3) 
60/4 
9898 
378/ 
7664 

2/74 

6060 
9946 
3832 
77/8 

22(7 
6/06 
9994 
3883 
7771 

2260 
6/5/ 
#042 
3934 
7825 

2303  2346 
6/97  6242 
009/  0/39 
3984  4035 
7878  7932 

2388 

6288 
0/87 
4086 
7986 

243  / 
6333 
0235 
4/37 

8039 

2474 
6379 
0283 
4188 

8093 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

3544 
2760 
(977 
//93 
0409 

3520 
2735 
/95( 
((66 
038  / 

3496 
27// 
(925 
//39 
0353 

3473 
2686 
/S99 
1112 
0325 

3449 
266/ 
(873 
(084 
0296 

3425 
2636 
1847 
/057 
0268 

3401 
2611 
1821 
1030 
0240 

3378 
2586 
(794 
/003 
021  1 

3354 
2561 
(768 
0976 
0/83 

I9'3330 
20  2536 
21-1742 
22-0948 
23-0(55 

8'/49/ 
8'537/ 
8'9252 
9'3/32 
9-70/3 

1547 
5430 
93/4 
3/97 
7080 

/603 
5489 
9375 
326  / 
7/47 

1660 
5548 
9437 
3325 
72/4 

/7/6 
5607 
9499 
3390 
728  / 

/772 
5666 
9560 
3454 
7348 

(829 
5725 
9622 
35/8 
74/5 

(885 
5784 
9683 
3583 
7482 

/94( 
5843 
9745 
3647 
7549 
(45( 
5353 
9255 
3/57 
7059 

(997 
5902 
9807 
37/1 
76/6 
/520 
5425 
9330 
3234 
7/39 

21 
22 
23 

24 
25 

26 

27 
28 
29 
30 

9626 
8842 
8059 
7275 
649  / 

9596 
88/2 
8027 
7242 
6457 

9567 
878  / 
7995 
7209 
6423 

9538 
875  ( 
7964 
7/77 
6390 

9508 
8720 
7932 
7(44 
6356 

9479 
8689 
7900 
7111 
6322 

9449 
8659 
7868 
7078 
6288 

9420 
8628 
7837 

7045 
6254 

9390 
8598 
7805 
70/2 
6220 

23-9361 
24-8567 
257773 
26-6979 
27-6/86 

/0-0893 
(0-4774 
(0-8655 
/  /  '2535 
//'64/6 

0963 
4846 
8730 
26/3 
6496 

(033 
49/9 

8805 
269  / 
6576 

(103 
4991 

8880 
2768 
6657 

//72 
5063 
8955 
2846 
6737 

(242 

5/36 
9030 
2924 
68/8 

/3/2 
5208 
9/05 
300  / 
6898 

/38/ 
5280 
9/80 
3079 
6978 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

5708 
4924 
4/40 
3357 
2573 

5673 
4888 
4(03 
33/8 
2534 

5638 
4852 
4066 
3280 
2494 

5603 
48/6 
4029 
3242 
2455 

5567 
4779 
399  ( 
3203 
24/5 

5532 
4743 
3954 
3/65 
2375 

5497 
4707 
39/6 
3/26 
2336 

5462 
467( 
3879 
3087 
2296 

5427 
4634 
3842 
3049 
2256 

28-5392 
29-4598 
30-3804 
3C30/0 
32-22/6 

(2-0296 
/2'4/77 
(2-8057 
(3'(938 
(3'58(8 

0379 
4262 
8/46 
2029 
59/2 

0462 
4348 
8234 
2/20 
6006 

0545  0628 
4434  4520 
8322  84  // 
22  //  2302 
6/00  6/93 

07M 
4605 
8499 
2393 
6287 

0795 
469  / 
8588 
2484 
63S/ 

0878 
4777 
8676 
2575 
6475 

096  / 
4863 
8765 
2666 
6568 

(044 
4948 
8853 
2738 
6662 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 

40 

/790 
(006 
0222 
9439 
8655 

(749 
0964 
0/79 
9395 
8610 

7708 
0922 
0/36 
935  / 
8565 

1667 
0880 
0093 
9306 
85/9 

(627 
0839 
0050 
9262 

8474 

(586 
0797 
#007 
92/8 
8429 

/545 
0755 
9964 
9/74 

8384 

(504 
07/3 
992( 
9/30 
8338 

(464 
067/ 
9878 
9085 
8293 

33V  423 
34-0629 
34-9835 
35-904/ 

36'8247 

(3-9699 
(4-3579 
(4-7460 
(5V340 
(5  -522) 

9795 

3678 
7562 
/445 
5328 

9892 

3778 
7663 
(549 
5435 

9988 
3877 
7765 
(654 
5542 

#085 
3976 
7867 
/758 
5650 

91*1 

4075 
7969 
/863 
5757 

0278 
4/74 
807/ 
1967 

5864 

0374 
4273 
8/73 
2072 
597  / 

0470 
4372 
8274 
2/76 

6078 

0567 
447( 
8376 
228  / 
6/85 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

787/ 
7088 
6304 
552  / 
4737 

7825 
7040 
6256 
547/ 
4686 

7779 
6993 
6207 
5421 
4635 

7732 
6945 
6/58 
537  / 
4584 

7686 
6898 
6//0 
5322 
4533 

7640 
6850 
606  / 
5272 
4482 

7593 
6803 
60/2 
5222 
4432 

7547 
6755 
5964 
5/72 
4380 

7500 
6707 
59/5 
5/22 
4329 

37-7454 
38-6660 
39-5866 
40-5072 
41-4278 

/5'9/D/ 
(6-2982 
(6'6862 
/  7  "0743 
/  7  '4623 

92// 
3094 
6978 
OS6/ 
4744 

932  / 
3207 
7093 
0979 
4865 

943  / 
3320 
7208 
/097 
4985 

954( 
3432 
7323 
(2/5 
5/06 

965/ 
3545 
7439 
(332 
5226 

976/ 
3657 
7554 
/450 

5347 

9870 
3770 
7669 
/568 
5467 

9980 
3882 
7784 
/686 
5588 

#090 
3995 
7899 
/804 
5706 

41 
42 
43 

44 
45 

3953 
3/70 
2386 
(602 
08/9 

390  ( 
3(17 

2332 
(547 
0762 

3849 
3063 
2278 
(492 
0706 

3797 
30/0 
2223 
(436 

0649 

3745 
2957 
2/69 
(38( 

0593 

3693 
2904 
2/15 
(325 
0536 

3641 
2851 
2060 
/270 
0479 

3589 

2797 
2006 
/2/4 
0423 

3537 

2744 
/95/ 
//59 

0366 

42-3485 

43  '269  / 
44-/S97 
4S'/(03 
46-0309 

/  7  -8504 
/S'2384 
/S'6265 
(9-0/45 
(9'4026 

8627 
25/0 
6394 
0277 
4/60 

8750 
2636 
6522 
0408 
4294 

8874 
2762 
665  / 
0539 
4428 

8997 
2888 
6790 
067/ 
4562 

9/20 

30/4 
6908 
0802 
4696 

9244 
3/40 
7037 
0933 

4S30 

9367 
3266 
7/65 
/065 
4964 

9490 
3392 
7294 

//96 
5098 

96/3 
35/8 
7422 
(327 
5232 

46 

47 
48 
49 
50 

51 
52 
53 

54 
55 

#035 
9252 
8468 
7684 
690  1 

9978 
9/93 
8408 
7623 
6839 

9920 
9/34 
8348 
7562 
6776 

9862 
9075 
8288 
7501 

67/4 

9805 
90/6 
8228 
7440 
6652 

9747 
8958 
8/68 
7379 
6590 

9689 
8899 
8/08 
73/8 
6527 

963  / 
8840 
8048 
7257 
6465 

9573 
878( 
7988 
7(95 
6403 

46-95(5 
47-8722 
48-7928 
49V/34 
50  '6340 

(9-7906 
20-/787 
20-5667 
20-9548 
2  (  '3428 

8043 
(926 
58/0 
9693 
3576 

8/80 
2066 
5952 
983S 
3723 

83/7 
2205 
6094 
9982 
387( 

8453 
2344 
6236 
#/27 
40(8 

8590 
2484 
6378 
0272 

4/66 

8726 
2623 
6520 
04/6 
4313 

8863 
2762 
6662 
056/ 
4460 

9000 
2902 
6804 
0706 
4608 

9/36 
304  ( 
6946 
0850 
4755 

51 
52 
53 
54 
55 

56 

57 
58 
59 

60 

6117 
5333 
4550 

3766 
2983 

6054 
5269 
4484 
3700 
29/5 

5990 
5205 
44/9 
3633 
2847 

5927 
5/40 
4353 
3566 

2779 

5864 
5076 
4288 
3499 
27// 

5800 
50// 
4222 
3433 
2643 

5737 
4947 
4/56 
3366 

2575 

5673 
4882 
4090 
3299 
2507 

5610 
48/7 
4025 
3232 
2439 

5(  '5546 
52-4753 
53-3959 
54-3/65 

55'237( 

2/V309 
22-//90 
22-5070 
22  '895  / 
23  '283  / 

7459 
/342 
5226 
9/09 
2992 

7609 
/495 
5381 
9267 
3/53 

7759 
(648 
5536 

9425 
33/4 

7909 
1801 
5692 
9583 

3474 

8059 
(953 
5847 
974/ 
3635 

8209 
2/06 
6003 
9899 
3796 

8360 
2259 
6/58 
#057 
3957 

8509 
24// 
63/3 
02/5 

4//7 

8659 
2564 
6469 
0373 
4278 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

2/99 
/4/5 
0632 
9848 
9064 

2/30 
(345 
0560 
9776 
899  ( 

206  / 
(275 
0489 
9703 
89(8 

1992 
(205 
04(8 
963  ( 
8844 

(923 
//35 
0347 
9559 
877( 

(854 
(065 
0275 
9486 
8697 

(785 
0995 
0204 
94/4 
8623 

/7/6 
0924 
0/33 
934) 
8550 

(647 
0854 
»   I 
9268 
8476 

56-1577 
57-0783 
57-9990 
SS'9/96 
59-8402 

23  67/2 
24-0592 
24-4473 
24-8353 
25-2234 

6875 
0758 
4642 
8525 
2408 

7039 
0925 
48/0 
8696 
2582 

7202 
109  / 
4979 
8868 
2756 

7366 
(257 
5/48 
9039 
293  / 

7529 
(423 
53/7 
92/( 

3(05 

7692 
/589 
5486 
9382 

3279 

7856 
/755 
5654 
9554 

3453 

80/9 
/92( 
5823 
9725 
3627 

8/83 
2087 
5992 
9897 
380  1 

61 
62 
63 
64 
65 

8281 
7497 
67(4 
5930 
5/46 

8206 
7421 
6637 
5852 
5067 

8(32 

7346 
6560 
5774 
4988 

8057 

7270 
6483 
5696 
4909 

7982 
7(94 
6406 
56/8 
4830 

7908 
7((8 
6329 
5540 
475  ( 

7833 
7042 
6252 
5462 
467/ 

7758 
6966 
6/75 
5383 
4592 

7683 
6890 
6098 
5305 
45/2 

60-7608 
6f68l4 
62-6021 
63-5227 
64-4433 

25'6//4 
25-9995 
26-3875 
26  '7756 
27'/636 

629  / 

#/74 
4058 
794  / 
/824 

6468 
0354 
4240 
8/26 
20/2 

6645 
0534 
4422 
83// 
2/99 

6822 
07/3 

4604 
8496 
2387 

6999 
0893 
4786 
8680 
2574 

7/75 
(072 
4969 
8865 
2762 

7352 
/252 
5/5( 
9050 
2949 

7529 
(43( 
5333 
9235 
3/37 

7706 
(6/0 
55/5 
9420 
3324 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

4363 
3579 
2795 
20/2 
(228 
0445 
966( 
8877 
8094 
73/0 

4282 
3498 
27/3 
(928 
((43 

4202 
3416 
2530 
(845 
1059 

4)22 
3335 
2548 
(76( 
0974 

4042 
3253 
2465 
(677 
0889 

396( 
3(72 
2383 
(593 
0804 

3881 
3090 
2300 
(5(0 
07/9 

3800 
3009 
22/7 
(426 
0634 

3720 
2927 
2/34 
(342 

0549 

65-3639 
66-2845 
67'2052 
6SV258 
69-0464 

27-55/7 
27-9397 
28-3278 
28-7/58 
29V  039 

5707 
9590 
3474 
7357 
(240 

5897 
9783 
3669 
7555 
(44( 

6088 
9976 
3865 
7753 
/642 

6278 
#/69 
406/ 
7952 
/843 

6468 
0362 
4256 
8/50 
2044 

6658 
0555 
4452 
8348 
2245 

6849 
0748 
4647 
8546 
2446 

7039 
094  1 
4843 
8745 
2647 

7229 
((34 
5038 
8943 
2847 

71 
72 
73 
74 
75 

0359 
9574 
8789 
8004 
7220 

0273 
9487 
870/ 
79/5 
7/29 

0/87 
9400 
8613 
7826 
7039 

0(01 

93(3 
8525 
7736 

6948 

#0(5 
9226 
8436 

7647 
6858 

9929 
9/38 
8348 
7558 
6767 

9843 
905  / 
8259 
7468 
6676 

9756 
8964 
8/7/ 
7378 
6586 

69-9670 

70-8876 
7  /  -8082 
72-7289 
73-6495 

29-49/9 
29'SSOO 
30-2680 
30  "656  / 

3C044( 

5/23 

9006 
2890 
6773 
0656 

5327 
92/3 
3099 
6985 
0870 

553  / 

94/9 
3308 
7(96 
(085 

5734 
9625 
35/7 
7408 
/299 

5938 
9832 
3726 
7620 
/5/4 

6(4( 
#038 
3935 
7831 
(728 

6345 

0244 
4(44 
8043 
(942 

6549 
045( 
4352 
8254 
2/56 

6752 
0657 
456  ( 
8466 
2371 

76 
77 
78 
79 

80 

81 
82 
83 
84 
85 

6526 
5743 
4959 
4/76 
3392 

6435 
5650 
4865 
408( 
3296 

6343 
5558 
4772 
3986 
3200 

6252 
5465 
4678 
389) 
3/04 

6/60 
5372 
4584 
3796 
3008 

6068 
5279 
4490 
370( 
2911 

5977 
5/86 
4396 
3605 
28/5 

5885 
5093 
4302 
35/0 
27/9 

5793 
5000 
4208 
34/5 
2622 

74-5701 
75-4907 
76-4113 
77-3320 
78-2526 

3  /  '4322 
3  /  -8202 
32-2083 
32-5964 
32'9844 

4539 
8422 
2306 
6/89 
#072 

4756 
8642 
2528 
64/4 
0300 

4973 
8862 
2750 
6639 
0528 

5/90 
9082 
2973 
6864 
0755 

5407 
9301 
3/95 
7089 
0983 

5624 
952  / 
3418 
73(4 
1211 

584  / 
974( 
3640 
7539 
(439 

6058 
9960 
3862 
7764 
/666 

6275 
#180 
4085 
7989 

(894 

8( 
82 
83 
84 
85 

86 

87 
88 
89 
90 

2608 
(825 
(04( 
0257 

9474 

25/( 
/726 
0942 
0(57 
9372 

24/4 
/628 
0842 
#056 
9270 

23(7 
(530 
0743 
9956 
9/69 

22/9 
/43( 
0643 
9855 
9067 

2(22 

1333 
0544 
9754 
8965 

2025 
(234 

0444 
9653 
8863 

(927 
//36 
0344 
9552 
876/ 

(830 
(037 
0244 
945( 
8659 

79-1732 
80-0938 
SCO/44 
8  /  '9350 
82-8557 

33-3725 
33-7605 
34-/4S6 
34-5366 
34-9247 

3955 
7838 
(722 
5605 

9488 

4(86 
8072 
(957 

5843 
9729 

44(6 
8305 
2(93 

6082 
9970 

4647 
8538 
2429 
6320 
#2/2 

4877 
877( 
2665 
6559 

0453 

SI  07 

9004 
2901 
6797 
0694 

5338 
9237 
3/36 
7036 
0935 

5568 
9470 
3372 
7274 
//76 

5798 
9703 
3608 
75/2 

(4/7 

86 
87 

88 
89 
90 

91 
92 
93 
94 
95 

8690 
7907 
7/23 
6339 

5556 

8587 
7803 
70/8 
6233 
5448 

8485 
7699 
69/3 
6/27 
534  / 

8382 
7595 
6808 
6021 
5234 

8279 
7491 
6702 
59(4 
5/26 

8/76 
7386 
6597 
5808 
50(9 

8073 
7282 
6492 
570/ 

49)  / 

7969 
7(78 
6386 
5595 
4803 

7866 
7073 
6281 
5488 
4695 

837763 
84-6969 
85-6/75 
86  "538  / 
87'4588 

35-3/27 
357008 
36-0888 
36-4769 
36-8649 

337/ 
7254 
(138 
502  ( 
8904 

36/5 
750  ( 
(387 
5273 
9/59 

3859 
7748 
(636 
5525 
94/3 

4/03 
7994 
(885 
5777 
9668 

4347 
824  ( 
2(34 
6028 
9922 

4590 
8487 
2384 
6280 
#/77 

4834 
8733 
2633 
6532 

043  / 

5078 
8980 
2882 
6784 
0686 

5322 
9226 
3/3/ 
7036 
0940 

91 
92 
93 
94 
95 

96 

97 
98 
99 
(00 

67 

4772 
3988 
3205 
242  / 
/638 

4664 
3879 
3094 
2309 
(525 

4555 
3769 
2983 
2/97 
(4(2 

4447 
3660 
2873 
2086 
(299 

4338 
3550 
2762 
(974 
((85 

4229 
3440 
265  ( 
(86( 
/072 

4121 

3330 
2540 
(749 

0959 

40(2 
3220 
2429 
(637 
0846 

3903 
3//0 
23/7 
(525 
0732 

SS'3794 
89-3000 
902206 
91-1412 
92-06/9 

37-2530 
37'64/Q 
38  '029  ( 
38'4/7/ 
38-8052 

2787 
6670 
0554 
4437 
8320 

3044 
6930 
08/6 
4702 
6588 

3302 
7(90 
(079 
4967 
8856 

3559 
7450 
1342 
5233 
9/24 

38(6 
77/0 
(604 
5498 
9392 

4073 
7970 
/867 
5763 
9660 

433  / 
8230 
2/29 
6028 
9928 

4588 
8490 
2392 
6294 
#/96 

4845 
8749 
2654 
6559 
0463 

96 
97 

98 
99 
100 

10' 

.  9' 

r 

7'    6' 

5' 

4'    3' 

2' 

1' 

10'   |  '.)'    8 

1 

<!' 

5 

-1 

;j' 

ii' 

1' 

SINE. 

COSINK.            G7° 
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TRAVERSE  TABLES. 


23 
/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

COSINE. 

SINE.             23° 

0' 

r 

2' 

3' 

4' 

5' 

&  \  r 

8'     ff 

0'     1'    2'    3'   4'    5'    &    7' 

8'  |  9' 

( 

2 
3 
4 
5 

9205 
84/0 
76/5 
6820 
6025 

9204 
8408 
7612 
6816 
6020 

9203 
8406 
7608 
68M 
60/4 

9202 
8403 
7605 
6807 
6008 

9200 
840  / 
760  / 
6802 
6002 

9/99 
8399 
7598 
6797 
5997 

9/98 
8396 
7595 
6793 
599  / 

9/97 
8394 
759  / 

6788 
5985 

9/96 
8392 
7588 
6784 
5980 

'9/95 
(  '8390 
27584 
3  '6779 
4-5974 

•3907 
78/5 
/•/722 
/  '5629 
C9537 

39/0 
7820 
(730 
5640 
9550 

39/3 
7825 
(738 
565( 
9563 

39/5 
783  / 
(746 
5661 
9577 

39/8 
7836 
/754 
5672 
9590 

392/ 
784  / 
(762 
5683 
9603 

3923 
7847 
(770 
5693 
96/7 

3026 
7852 
(778 
5704 
9630 

3929 
7857 
(786 
57/5 
9644 

393  / 
7863 
(794 
5726 
9657 

5230 
4435 
3640 
2845 
2050 

5223 

4427 
363/ 
2835 
2039 

52/7 
44/9 
3622 
2825 
2028 

52/0 
44/1 
36/3 
28/5 
20/6 

5203 
4403 
3604 
2804 
2005 

5/96 
4395 
3595 
2794 
/994 

5/89 
4388 
3586 
2784 
/982 

5(82 
4380 
3577 
2774 
(971 

5(76 
4372 
3567 
2763 
/959 

5'5/69 
6  '4364 
7-3558 
S'2753 
9-/94S 

2-3444 
2735( 
3'(258 
3'5(66 
3'9073 

3460 
7370 
(280 
5/90 
9/00 

3476 
7389 
(30( 
52/4 
9/27 

3492 
7407 
/323 
5238 
9/53 

3508 
7426 
(344 
5262 
9/80 

3524 

7445 
(366 
5286 
9207 

3540 
7464 
(387 
53/0 
9234 

3556 

7482 
1408 
5334 
9260 

3572 
750  / 
(430 
5358 
9287 

3588 
7520 
/45/ 
5383 

93/4 

6 
7 
8 
9 
(0 

II 
12 
13 
14 
15 

1256 
046  / 
9666 
887( 
8076 

/243 
0447 
965/ 
8855 
8059 

/23/ 
0433 
9636 
8839 
8042 

(2/8 
0420 
962  / 
8823 
8025 

(205 
0406 
9606 
8807 
8007 

//93 
0392 
9592 
879  / 
7990 

1180 
0379 
9577 
8775 
7973 

(/68 
0365 
9562 
8759 
7956 

//55 
035  / 
9547 
8743 
7939 

)0'((43 
(C0337 
J  /  "9532 
(2'8727 
(37922 

4'2980 
4'  6888 
5-0795 
5-4702 
5-86/0 

30/0 
6920 
0830 
4740 
8650 

3039 
6952 
0865 
4777 
8690 

3069 
6984 
0899 
48/5 
8730 

3098 
70/6 
0934 
4852 
8770 

3/28 
7048 
0969 
4890 
88/0 

3/57 
7080 
(004 
4927 
885  / 

3/87 
7/(3 
(039 
4965 
889  / 

32/6 
7/45 
1073 
5002 
893  / 

3245 
7/77 
(108 
5040 
897  / 

(( 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

16 
17 
18 
19 

20 

7281 
6486 
569  / 
4896 
4/0/ 

7263 
6467 
5670 
4874 
4078 

7244 
6447 
5650 
4853 
4055 

7226 
6428 
5629 
483  / 
4033 

7208 
6408 
5609 
4809 
40/0 

7/90 
6389 
5588 
4788 
3987 

7171 
6370 
5568 
4766 
3964 

7(53 
6350 
5547 
4744 
394  / 

7/35 
633  / 
5527 
4723 
39/9 

14-7117 
IS'6311 
16-5506 
17-4701 
IS'3896 

6-25(7 
6'6424 
7'0332 
7-4239 
7-8/46 

2560 
6470 
0380 
4290 
8200 

2603 
65/5 
0428 
434/ 
8253 

2645 
656  / 
0476 
4392 
8307 

2688 
6606 
0524 
4442 
8360 

2731 
6652 
0573 
4493 
84/4 

2774 
6697 
062/ 
4544 
8467 

28/7 
6743 
0669 
4595 
852/ 

2860 
6788 
07/7 

4646 
8574 

2902 
6834 
0765 
4697 
8628 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

3306 
25// 
.'7/6 
0921 
0/26 

3282 
2486 
/690 
0894 
0098 

3258 
246  / 
(664 
0867 
0069 

3234 
2436 
/63S 
0839 
004  / 

32/0 
24// 

1611 
08/2 
#0/2 

3/86 
2386 
1585 
0785 
9984 

3/63 
236  / 
(559 
0757 
9955 

3(39 
2336 
(533 
0730 
9927 

3115 

2310 
1506 
0702 
9898 

19-3091 
20-2285 
2I'I480 
22-0675 
22-9870 

S'2054 
8'596( 
S'9868 
9-3775 
9-7683 

2//0 
6020 
9930 
3840 
7750 

2(66 
6079 
999  ( 
3904 
78/7 

2222 
6/38 
#053 
3968 
7884 

2278 
6/96 
01(4 
4032 
7950 

2335 
6255 
0/76 
4097 
80/7 

239  / 
63/4 
0238 
4/61 
8084 

2447 
6373 
0299 
4225 
8/5( 

2503 
6432 
036  / 
4289 
82/8 

2559 
649  / 
0422 
4354 
8285 

21 
22 
23 
24 
25 

933; 
8536 
774  / 
6946 
6/5/ 

9302 
8506 
77/0 
69/3 
6//7 

9272 
8475 
7678 
6880 
6083 

9243 
8444 
7646 
6847 
6049 

92/3 
84/3 
76/4 
68/4 
60/5 

9/83 
8383 
7582 
678  / 
598  / 

9/54 
8352 
7550 
6748 
5946 

9(24 
832  ( 
75(8 
67(5 
59/2 

9094 
8290 
7486 
6682 
5878 

23-9064 
24'8259 
25-7454 
26  '6649 
27  '5844 

(O'(590 
(0-5497 
/  0'9405 
)C33(2 
(C72/9 

/660 
5570 
9480 
3390 
7300 

(729 
5642 
9555 
3467 
7380 

(799 
57(4 
9630 
3545 
7460 

/8<5S 
5787 
9705 
3623 
754  / 

/93S 
5859 
9779 
3700 
762  / 

2008 
5931 
9854 
3778 
770  / 

2077 
6003 
9929 
3855 
778  / 

2/47 
6075 
#004 
3933 
7862 

22)6 
6/48 

0079 
40/( 
7942 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

5357 
4562 
3767 
2972 
2/77 

532  / 
452  S 
3729 
2933 
2/37 

5286 
4489 
3692 
2894 
2097 

525  / 
4452 
3654 
2856 
2057 

52/5 
44/6 
36/6 
28/7 
20/7 

5/80 
4379 
3579 
2778 
(977 

5/45 
4343 
354  / 
2739 
(938 

5/09 
4306 
3503 
2700 
(898 

5074 
4270 
3466 
2662 
(858 

28-5038 
29  '4233 
30  '3428 
3T2623 
32-1818 

I2-//27 
/  2-5034 
/2'894/ 
/3'2849 
/3'6756 

(2/0 
5/20 
9030 
2940 
6850 

(293 
5205 
9//S 
303  / 
6943 

(376 
529  / 
9206 
3(22 
7037 

1459 
5377 
9295 
32(3 
7(3( 

/542 
5462 
9383 
3304 
7224 

/625 
5548 
947  / 
3395 
73/8 

(707 
5634 
9560 
3486 
74/2 

/790 
57/9 
9648 
3577 
7505 

(873 
5805 
9736 
3667 
7599 

31 
32 
33 
34 
35 

36 
37 
38 
39 

40 

(382 
0587 
9792 
8997 
8202 

(34/ 
0545 
9749 
8953 
8/56 

1300 
0503 
9705 
8908 
8/// 

J259  /2/8 
0460  04/8 
9662  96/9 
8864  88/9 
8065  •  8020 

//77 
0376 
9576 
8775 
7974 

//36 
0334 
9532 
8730 
7929 

/095 
0292 
9489 
8686 
7883 

(054 
0249 
9445 
864  / 
7837 

33-1012 
34-0207 
34-9402 
35-8597 
36-7792 

/4'0663 
/  4-457  / 
/4'8478 
/5'2385 
(5'6292 

0760 
4670 

8580 
2490 
6400 

0856 
4769 
868  / 
2594 
6507 

0952 
4868 
8783 
2698 
66/4 

(049 
4967 
8885 
2803 
672  ( 

//45 
5066 
8986 
2907 
6828 

(24( 
5(65 
9088 
30/1 

6935 

(338 
5264 
9/90 
3//6 

7042 

/434 
5363 
929  / 
3220 
7/49 

/530 
5462 
9393 
3324 
7256 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

7407 
66/2 
58/7 
5022 
4227 

7360 
6564 
5768 
4972 
4/76 

73/4 
65/7 
57/9 
4922 
4/25 

7267 
6469 
5670 
4872 
4074 

7220 
642  / 
562  / 
4822 
4022 

7/74 
6373 
5572 
4772 
39  7  / 

7/27 
6325 
5523 
472  / 
3920 

7080 
6277 
5474 
467( 
3868 

7033 
6229 
5425 
462/ 
38/7 

37-6986 
38'6/S/ 
39-5376 
40'457( 
41  '3765 

/  6-0200 
/6'4/07 
/6-80/4 
/7'/922 
17-5829 

03/0 
4220 
8/30 
2040 
5950 

04/9 
4332 
8245 
2/57 
6070 

0529 
4444 
8360 
2275 
6/90 

0639 
4557 
8475 
2393 
63  // 

0748 
4669 
8590 
25/( 
643  / 

OS58 
4782 
8705 
2628 
6552 

0968 
4894 
8820 
2746 
6672 

(078 
5006 
8935 
2864 
6792 

((87 
5//9 
9050 
298  / 
69/3 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

3432 
2637 
1842 
/047 
0252 

3380 
2584 
(788 
0992 
0/96 

3328 
2530 
1733 
0936 
0/39 

3275 
2477 
/67S 
0880 
0082 

3223 
2423 
/624 
0824 
#025 

3/70 
2370 
(569 
0768 
9968 

3//S 
23/6 
(5/4 
07/3 
9911 

3065 
2262 
(460 
0657 

9854 

30/3 

2209 
(405 
060) 
9797 

42-2960 
43-2/55 
44-/350 
45-0545 
45-9739 

/7'9736 
/8'3644 
/8'755( 
/9-/45S 
/9'5366 

9859 
3769 
7679 
/589 
5499 

9983 
3895 
7808 
/72( 
5633 

#/06 
402  ( 
7936 
(852 
5767 

0229 
4/47 
8065 
(983 
590  / 

0352 
4273 
8/93 
2//4 

6035 

0475 
4398 
8322 
2245 
6/69 

0598 
4524 
8450 
2376 
6302 

072  / 

4650 
8579 
2507 
6436 

0844 
4776 
8707 
2638 
6570 

51 
52 
53 
54 
55 

9457 
8663 
7868 
7073 
6278 

9400 
8603 
7807 
7011 
6215 

934  / 
8544 
7747 
6950 
6/53 

9283 
8485 
7687 
6888 
6090 

9225 
8426 
7626 
6827 
6027 

9/67 
8367 
7566 
6765 
5965 

9/09 
8307 
7505 
6704 
5902 

905  / 
8248 
7445 
6642 
5839 

8992 
8/88 
7384 
6580 
5776 

46-8934 
47-8/29 
48-7324 
49-65/9 
50-57/3 

(9-9273 
20'3/SO 
20-7087 
2C0995 
2)  '4902 

9409 
33/9 
7229 
//39 
5049 

9546 
3459 
737  ( 
(284 
5(97 

9682 
3598 
75(3 
(429 
5344 

98/9 
3737 
7655 
1573 
549  / 

9955 
3876 
7797 
(7(8 
5638 

#092 
40/5 
7939 
(862 
5785 

0228 
4(54 
8080 
2007 
5933 

0365 
4294 
8222 
2/5/ 
6080 

050  / 
4433 
8364 
2295 
6227 

51 
52 
53 

54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

5483 
4688 
3893 
3098 
2303 

54/9 
4623 
3827 
303/ 
2235 

5355 
4558 
376  / 
2964 
2/66 

5292 

4493 
3695 
2896 
2098 

5228 
4428 
3629 
2829 
2030 

5/64 
4363 
3563 
2762 
1961 

5/00 
4298 
3496 
2695 
(893 

5036 
4233 
3430 
2627 
(824 

4972 
4/68 
3364 
2560 
/756 

5/'490S 
52-4/03 
53  '3298 
54-2492 
55-/6S7 

2C8809 
22-27/7 
22-6624 
23-053/ 
23-4439 

8959 
2869 
6779 
0689 
4599 

9(09 
3022 
6935 
0847 
4760 

9259 
3(75 
7090 
(005 
492/ 

9409 
3327 
7245 
//63 
508  / 

9559 

3480 
7400 
(32( 
5242 

9709 
3632 
7556 
1479 
5402 

9859 
3785 
77(/ 
(637 
5563 

#008 
3937 
7866 
(795 
5723 

0/58 
4090 
802  / 
/952 
5884 

61 
62 
63 
64 
65 

/508 
07/3 
99/8 
9/23 

8328 

(439 
0643 
9846 
9050 
8254 

(369 
0572 
9775 
8978 
8/80 

(300 
050  / 
9703 
8905 
8/06 

/230 
043  / 
963  / 
8832 
8032 

1161 
0360 
9559 
8759 
7958 

/09( 
0289 
9488 
8686 
7884 

(02/ 
02/9 
94/6 
86/3 
78/0 

0952 
0/48 
9344 
8540 
7736 

56-0882 
57-0077 
57-9272 
58-8466 
597661 

23-8346 
24-2253 
24'6/6( 
25-0068 
25-3975 

8509 
24/9 
6329 
0239 
4/49 

8673 
2585 
6498 
04(1 
4323 

8836 
275) 
6667 
0582 
4497 

S999 
29/7 
6835 
0753 
467  / 

9/62 
3083 
7004 
0924 
4845 

9326 
3249 
7/72 
(096 
50(9 

9489 
34(5 
734  ( 
(267 
5)93 

9652 
358) 
7509 
1438 
5367 

98/5 
3747 
7678 
(609 
554  ( 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

7533 
6738 
5943 
5/48 
4353 

7458 
6662 
5866 
5070 
4274 

7383 
6586 
5789 
499  / 
4/94 

7308 
65/0 
57// 
49/3 

4//4 

7233 
6433 
5634 
4834 
4035 

7/57 
6357 
5556 
4756 

3955 

7082 
6280 
5479 
4677 
3875 

7007 
6204 
540  / 
4598 
3795 

693  / 
6/27 
5323 
45/9 
37/5 

60-6856 
6C605/ 
62'5246 
63  '4440 
64-3635 

25-7883 
26-J790 
26-5697 
26-9604 
27-35/2 

8059 
(969 
5879 
9789 
3699 

8236 
2/49 
606/ 
9974 
3887 

84/3 
2328 
6243 
#/59 
4074 

8589 
2507 
6425 
0343 
426  / 

8766 
2687 
6607 
0528 
4449 

8942 
2866 
6789 
07/3 
4636 

9(/9 
3045 
697( 
0897 
4823 

9296 
3224 
7/53 
(082 
50  II 

9472 
3404 
7335 
(266 
5/98 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

3558 
2764 
(969 
M74 
0379 

3478 
2682 
(886 
(089 
0293 

3397 
2600 
(803 
(005 

0208 

33/6 
25/8 
(7/9 
092  / 
0/23 

3235 
2436 
(636 
0837 
#037 

3/54 
2354 
(553 
0752 
9952 

3073 
227  / 
(470 
0668 
9866 

2992 
2/89 
(386 
0583 
9780 

29// 
2/07 
/303 
0499 
9695 

65-2830 
66'2025 
67-/220 
68-04/4 
68-9609 

2774/9 
2S-/326 
28-5234 
28'9(4( 
29-3048 

7609 
15/9 
5429 
9339 
3249 

7799 
(7(2 
5625 
9537 
3450 

7989 
/905 
5820 
9735 
365  ( 

8/79 
2097 
60/5 
9933 
385  / 

8369 
2290 
6211 
#/3/ 
4052 

8559 
2483 
6406 
0329 
4253 

8749 
2675 
660  / 
0527 
4454 

8939 
2868 
6797 
0725 
4654 

9(29 
3061 
6992 
0923 
4855 

71 
72 
73 
74 
75 

9584 
8789 
7994 
7199 

6404 

9497 
870/ 
7905 
7/09 
63/3 

94// 
86/4 
78/6 
70/9 

6222 

9324 
8526 
7728 
6929 
6/3/ 

9238 

8438 
7639 
6839 
6040 

9/5/ 
8350 
7550 
6749 
5948 

9064 
8263 
746  ( 
6659 

5857 

8978 
8/75 
7372 
6569 
5766 

889  / 
8087 
7283 
6479 
5674 

69-8804 
70-7999 
71  '7/93 
72-6388 
73-5583 

29-6956 
30-0863 
30-4770 
30-8678 
3  /  '2585 

7/59 

(069 
4979 
8889 

2799 

7363 
(275 
5/88 
9(01 

30/3 

7566 
I48/ 
5397 
93/2 
3227 

7769 
(687 
5605 
9524 

3442 

7973 
(894 
58/4 
9735 
3656 

8/76 
2/00 
6023 
9946 
3870 

8380 
2306 
6232 
#/58 

4084 

8583 
25/2 
£440 
0369 
4298 

8786 
27/8 
6649 
0580 
45/2 

76 
77 

78 
79 
80 

81 
82 
83 
84 
85 

5609 
48/4 
40/9 
3224 
2429 

55/7 
472  / 
3925 
3/29 
2333 

5425 
4627 
3830 
3033 
2236 

5332 
4534 
3736 
2937 
2/39 

5240 
444  J 
364/ 
2842 
2042 

5/48 
4347 
3547 
2746 
(945 

5055 
4254 
3452 
2650 
(848 

4963 
4/60 
3357 
2554 
1751 

4870 
4066 
3262 
2458 
/654 

74-4778 
75-3973 
76-3/67 
77-2362 
73-1557 

3  /  '6492 
32-0400 
32-4307 
32-82/4 
33  2/2( 

6709 
06/9 
4529 
8439 
2349 

6926 
0839 
475  / 
8664 
2577 

7/43 
/058 
4973 
8889 
2804 

7360 
(278 
5/96 
9//4 
3032 

7576 
(497 
54/8 
9338 
3259 

7793 
(7/6 
5640 
9563 
3487 

80/0 
(936 
5862 
9788 
37/4 

8226 
2/55 
6084 
#0/3 
3941 

8443 
2375 
6306 
0237 
4/69 

81 
82 
83 
84 
85 

89 

90 

(634 

0839 
4044 
9249 

8454 

1536 

0740 
9944 
9/48 
8352 

/439 
064  / 
9844 
9047 
8250 

/34/ 
0542 
9744 

8946 
8/47 

(243 
0443 
9644 
£844 
8045 

//45 

0344 
9543 
8743 
7942 

(046 
0245 
9443 
S64/ 
7839 

0948 
0/45 
9342 
8539 
7737 

0850 
#046 
9242 
8438 
7634 

79-0752 
79  '9947 
SO'9/4/ 
8  /  '8336 
82  753  / 

33  '6029 
33-9936 
34-3843 
34775) 
35-/65S 

6259 
#(69 
4079 
7989 
(899 

6489 
0402 
43(5 
8227 
2(40 

67/9. 
0635 
4550 
8466 
2381 

6950 
0868 
4786 
8704 
2622 

7/80 
((00 
502( 
8942 
2863 

74/0 
(333 
5257 
9(80 
3/03 

7640 
(566 
5492 
94/8 
3344 

7870 
1799 
5728 
9656 
3585 

8/00 
2032 
5963 
9894 
3826 

86 
87 
88 
89 

90 

yi 

92 
93 
94 
95 

7659 
6865 
6070 
5275 
4480 

7556 
6760 
5964 
5/68 
4372 

7452 
6655 
5858 
506/ 
4264 

7349 
6550 
5752 
4954 
4/55 

7245 
6446 
5646 
4847 
4047 

7/4/ 
634/ 

5540 
4739 
3939 

7038 
6236 
5434 
4632 
3830 

6934 
6131 
5328 
4525 
3722 

6830 
6026 
5222 
44/8 
36/3 

83-6726 
84-5920 
85-5115 
86-4310 
87-3505 

35-5565 
35-9473 
36'3380 
36-7287 
37"//95 

5809 
97(9 
3629 
7539 
(449 

6053 
9965 
3878 
779  ( 
(703 

6296 
#2/2 
4/27 
8042 
/958 

6540 
0458 
4376 
8294 
22/2 

6783 
0704 
4625 
8545 
2466 

7027 
0950 
4874 
8797 
2720 

7270 
//96 
5/22 
9048 
2974 

75/4 
(442 
537  ( 
9300 
3229 

7757 
(689 
5620 
955) 
3483 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

66 

3685 
2890 
2095 
(300 
0505 

3576 
2779 
/983 
//87 
039/ 

3466 
2669 
(872 
/075 
0277 

3357 
2559 
(760 
0962 
0/64 

3248 
2448 
1649 
0849 
#050 

3/38 
2338 
(537 
0736 
9936 

3029 
2227 
/425 
0623 
9822 

29/9 
2//6 
(3/3 
05/0 
9707 

2809 
2005 
/20/ 
0397 
9593 

88-2700 
S9-/894 
90-/089 
9  /  '0284 

9  /  '9479 

37-5/02 
37-9009 
38-29/6 
38-6824 
39  '073  / 

5359 
9269 
3(79 
7089 
0999 

5616 
9529 
344  ( 
7354 
(267 

5873 
9788 
3704 
76/9 
/534 

6/30 
#048 
3966 
7884 
/802 

6387 
0307 
4228 
8(49 
2070 

6644 
0567 
4490 
84/4 
2337 

690  ( 

0827 
4753 
8679 
2605 

7(57 
(086 
50/5 
8943 
2872 

74/4 
/346 
5277 
9208 
3(40 

96 
97 
98 
99 
100 

M 

59'  |  58' 

b/' 

56'  |  55' 

54' 

53' 

52' 

51' 

(i()' 

59' 

58' 

57' 

66' 

55'  |  54' 

53' 

52' 

51' 

SINE. 

COSINE. 

66° 
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TRAVERSE   TABLES. 


23' 
/ 

2 
3 

4 
5 

COSINE. 

SINE.             23° 

10'   11'   \-2' 

13' 

14'   15' 

16'   17' 

18'    19' 

io'  |  ir  12'  i:v 

14' 

15' 

16'   17' 

18' 

1!)' 

( 

2 
3 

4 
5 

9/94 
8387 
758  / 
6775 
5968 

9/92 
8385 
7577 
6770 
5962 

9/9/ 
8383 
7574 
6765 
5957 

9/90 
8380 
757/ 
676/ 
595) 

9/89 
8378 
7567 
6756 
5945 

9(88 
8376 
7564 
6752 
5940 

9/87 
8374 
7560 
6747 
5934 

9/86 
837  / 
7557 
6742 
5928 

9/84 
8369 
7553 
6738 

5922 

'9/83 
/'S367 
27550 
3-6733 
4-59/7 

•3934 

7868 
T/802 
/  "5736 
/'9670 

3937 
7873 
18(0 
5747 
9684 

3939 
7879 
18(8 
5758 
9697 

3942 
7884 
(826 
5768 
97(0 

3945 

rspo 

/834 
5779 
9724 

3947 
7895 
(842 
5790 
9737 

3950 
7900 
(850 
5800 
975  / 

3953 
7906 
(858 
58/( 
9764 

3955 
79// 
/S66 
5822 
9777 

3958 
79/6 
(874 
5833 
979) 

6 

7 
8 
9 

10 

5/62 
4356 
3549 
2743 
/936 

5/55 

4347 
3540 
2732 
/925 

5/48 

4339 
353  / 
2722 
(9(4 

5/i/ 
433  ( 
3522 
27(2 
(902 

5/34 

4323 
35/2 
2702 
1891 

5/27 
43/5 
3503 
2691 
(879 

5121 

4307 
3494 
268  / 
(868 

5//4 

4299 
3485 
267/ 
1856 

5/07 
429  / 
3476 
2660 
(845 

S'5/00 
6  -42S3 
7  '3467 
S'2650 
9-/S33 

2-3604 
2-7538 
3'/473 
3-5407 
3'934( 

3620 
7557 
(494 
5431 
9367 

3637 
7576 
(5/5 
5455 
9394 

3653 

7595 
(537 
5479 
942  ( 

3669 
76/3 
(558 
5503 

9448 

3685 
7632 
/580 
5527 
9474 

370( 
765  / 
(601 

5551 

950/ 

37/7 

7669 
/622 
5575 

9528 

3733 

7688 
(644 
5599 
9555 

3749 
7707 
(665 
5623 
958( 

6 
7 
8 
9 

(0 

// 
12 
13 
14 
IS 

1/30 
0324 
95/7 
871  / 
7905 

1  117 
0310 
9502 
8695 
7887 

(105 
0296 
9488 
8679 
7870 

(092 
0282 
9473 
8663 

7853 

/080 
0269 
9458 
8647 
7836 

(067 
0255 
9443 
863  f 
78/9 

(054 
024  ( 
9428 
86(5 
780( 

(042 
0227 
94/3 
8599 
7784 

(029 
02/4 
9398 
8582 

7767 

(0-/0/6 
/C0200 
(  (  '9383 
(2-8566 
(37750 

4-3275 
4-7209 
5-/I43 
5-5077 
5-90/1 

3304 
724( 
((78 
5((4 
905/ 

3334 
7273 
(2/2 
5/52 
909  / 

3363 
7305 
(247 
5(89 
9(3/ 

3392 
7337 
(282 
5227 
9J7/ 

3422 
7369 
(3/7 
5264 
92(2 

345) 
740  ( 
1351 
5302 
9252 

34S/ 
7433 
/386 
5339 
9292 

3510 
7465 
/42/ 
5376 
9332 

3539 

7498 
(456 
54/4 
9372 

(/ 
12 
13 
14 
IS 

16 

17 
IS 
19 

20 

7098 
6292 
5486 
4679 

3873 

7080 
6272 
5465 
4657 
3850 

7062 
6253 

5444 
4636 
3827 

7043 
6234 
5424 
46/4 
3804 

7025 
62(4 
5403 
4592 
378( 

7007 
6/95 
5382 
4570 
3758 

6988 
6/75 
5362 
4548 
3735 

6970 
6/55 
534/ 
4527 
37/2 

695( 
6/36 
5320 
4505 
3689 

I4'6933 
IS'6116 
(6-5300 
(7'4483 
/  8  3666 

6-2945 
6-6879 
7-08/3 
7-4747 
7'868/ 

2988 
6925 
086  / 
4798 
8735 

303  / 

6970 
09/0 
4849 
8788 

3073 
70/6 
0958 
4900 
8842 

3/(6 
706( 
(006 
495  / 
8895 

3(59 
7(06 
1054 
5001 

8949 

3202 
7152 
1102 
5052 

9002 

3245 
7/97 
M50 
5(03 
9056 

3287 
7243 
1198 
5154 
9/09 

3330 
7288 
(246 
5204 
9/63 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

3067 
2260 
(454 
0647 
984/ 

3042 
2235 
(427 
0620 
98/2 

30/8 
22/0 
/40/ 
0592 
9784 

2994 
2/85 
(375 
0565 
9755 

2970 
2/59 
(348 
0537 
9727 

2946 
2/34 
(322 
05(0 
9698 

2922 
2/09 
/296 

0482 
9669 

2898 
2084 
(269 
0455 

9640 

2874 
2058 
/243 
0427 
96/2 

(9-2850 
20-2033 
2I'I2I6 
22-0400 
22-9583 

S'26/5 
S'6550 
9-0484 
9'44/S 
9-8352 

2672 

6608 
0545 
4482 
84/9 

2728 
6667 
0607 
4546 
8485 

2784 
6726 
0668 
46(0 
8552 

2840 
6785 
0730 
4674 
86/9 

2896 
6844 
079  / 
4739 
8686 

2952 
6902 
0853 
4003 
8753 

3008 
696  ( 
09(4 
4867 
8820 

3065 
7020 
0975 
493  / 
8886 

3(2( 
7079 
(037 
4995 

8953 

21 
22 
23 
24 
25 

26 

27 
28 
29 

30 

9035 
8228 
7422 
66/6 

5809 

9005 
8/97 
7390 
6582 
5775 

8975 

8(67 
7358 
6549 
574( 

8945 
8)36 
7326 
65/6 
5706 

89/6 

8(05 
7294 
6483 
5672 

8886 
8074 
7262 
6449 
5637 

8856 
8043 
7229 
64/6 
5603 

8826 
80(2 
7(97 
6383 

5568 

8796 
798/ 
7/65 
6349 

5534 

23-8766 

24-7949 
257/33 
26-63/6 

27-5499 

/  0-2286 
/  0'6220 
/C0(54 
//•4088 
I  /  '8022 

2355 
6292 
0229 
4166 
8/02 

2425 
6364 
0304 
4243 
8(83 

2494 

6437 
0379 
432  ( 
8263 

2564 

6509 
0453 
4398 

8343 

2633 
658( 
0528 
4476 
8423 

2703 
6653 
0603 
4553 
8503 

2772 
6725 
0678 
463  ( 
8583 

2842 
6797 
0753 
4708 
8664 

291  ( 

6869 
0828 
4786 
8744 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

5003 
4/97 
3390 
2584 
(778 

4967 
4/60 
3352 
2545 
(737 

4932 
4(23 
33/5 
2506 
(697 

4896 
4087 
3277 
2467 
(657 

4861 
4050 
3239 
2428 
1617 

4825 
40/3 
320  / 
2389 
/577 

4790 
3976 
3/63 
2350 
/537 

4754 
3940 
3(25 
23(( 
(496 

47/8 
3903 
3087 
2272 
(456 

28-4683 
29'3866 
30-3049 
3T2233 
32-14(6 

(2'(956 
(2'5890 
(2-9824 
/  3  -3758 
(3-7692 

2039 
5976 
99/3 
3849 
7786 

2(22 
606/ 
#001 
3940 
7880 

2205 
6(47 
0089 
403  / 
7973 

2288 
6233 
0/77 
4/22 

8067 

237  ( 
63(8 
0265 
42/3 
8/60 

2453 
6404 
0354 
4304 
8254 

2536 
6489 
0442 
4395 
8347 

26/9 
6575 
0530 
4485 
8441 

2702 
6660 
06/8 
4576 
8534 

31 
32 
33 
34 
35 

36 
37 
38 
39 

40 

097  / 
0/65 
9358 
8552 

7746 

0930 
0/22 
93/5 
8507 
7700 

0889 
0080 
927/ 
8463 

7654 

0847 
#038 
9228 
8418 
7608 

0806 
9995 
9  ISA 
8373 
7562 

0765 
9953 
9/4( 
8329 
75/6 

0723 
99/0 
9097 
8284 
7471 

0682 
9868 
9053 
8239 
7425 

064  / 

9825 
90/0 
8(94 
7379 

33-0599 
33-9783 
34-8966 
35-8/49 
36-7333 

/4'/627 
(4-556J 
(4-9495 
(5-3429 
(5-7363 

(723 
5660 
9596 
3533 

7470 

/S/9 
5759 
9698 
3637 
7577 

(9/5 

5857 
9800 
3742 
7684 

20/2 

5956 
990/ 
3846 
779) 

2/08 
6055 
#003 
3950 

7898 

2204 
6/54 
0104 
4054 
8004 

2300 
6253 
0206 
4159 
8()( 

2396 
6352 
0307 
4263 
82(8 

2493 
645  / 

0409 
4367 
8325 

36 
37 
38 
39 
40 

4/ 
42 
43 
44 
45 

6939 
6/33 
5327 
4520 
37/4 

6892 
6085 
5277 
4470 
3662 

6845 
6037 
5228 
4420 
3611 

6798 
5989 
5179 
4369 
3559 

675/ 
594  / 
5/30 
43(9 
3508 

6704 
5892 
5080 
4268 
3456 

6657 
5844 
503) 
42/8 
3404 

66(0 
5796 
4981 
4(67 
3353 

6563 
5747 
4932 
4(/6 
330  / 

37  '65  16 
38-5699 
39'4882 
40-4066 
4/'3249 

(6"/297 
/6'523/ 
/6'9/65 
/  7  '3099 
/  7  7033 

(407 
5343 
9280 
32(7 
7(54 

/5/6 
5456 
9395 
3334 
7274 

/626 
5568 
95/0 

3452 
7394 

(735 
5680 
9625 
3570 
75/4 

/845 
5792 
9740 
3687 
7635 

(955 
5905 
9855 
3805 
7755 

2064 
60/7 
9970 
3922 
7875 

2(74 
6(29 
#085 
4040 
7995 

2283 
624  / 
0/99 
4/58 

81  16 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

2908 
2101 
1295 
0489 
9682 

2855 
2047 
(240 
0432 
9625 

2802 
(994 
1/85 

0376 
9568 

2750 
/940 
(130 
0320 
95(0 

2697 

1886 
1075 
0264 
9453 

2644 
(832 
/020 
0208 
9396 

259  / 

1778 
0965 
0151 
9338 

2538 
(724 
0909 
0095 
928  ( 

2485 
(670 
0854 
#039 
9223 

42-2432 
43-1616 
44'0799 
44-9982 
45-9(66 

/8'0967 
/8'490( 
(8-8835 
/9'2769 
/9'6704 

(090 
5027 
8964 
290  ( 
6837 

(2(3 
5/53 
9092 
3032 
697/ 

(336 

5278 
9220 
3/63 
7(05 

/459 
5404 
9349 
3294 
7238 

/5S2 
5530 
9477 
3425 
7372 

(705 
5655 
9605 
3555 
7506 

(828 
578( 
9734 
3686 
7639 

(95J 
5906 
9862 
38(7 

7773 

2074 
6032 
9990 
3948 
7906 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

8876 
8069 
7263 
6457 
5650 

88/7 
80(0 
7202 
6395 
5587 

8759 
7950 
7/42 
6333 
5524 

870  ( 
7891 
708/ 
627) 
546/ 

8642 
783  / 
7020 
6209 
5398 

8584 
777( 
6959 
6(47 
5335 

8525 
77/2 
6898 
6085 
5272 

8466 
7652 
6838 
6023 
5209 

8408 
7592 
6777 
5961 
5(46 

46-8349 
47-7532 
48-67(6 
49-5899 
50-5082 

20  0638 
20  '45  72 
20  '8506 
2  /  "2440 
2/'6374 

0774 
47(/ 
8647 
2584 
6521 

09/0 
4850 
8789 
2729 
6668 

(047 
4989 
893  / 
2873 
68/5 

((83 
5/28 
9073 
30/7 
6962 

1319 
5267 
92)4 
3)62 
7(09 

(456 
5406 
9356 
3306 
7256 

(592 
5545 
9497 
3450 
7403 

(728 
5684 
9639 
3595 
7550 

(864 
5823 
978( 
3739 
7697 

51 
52 
53 
54 
55 

56 
57 
58 
59 

60 

4844 
4038 
323  / 
2425 
/6/9 

4780 
3972 
3(65 
2357 
(550 

47/6 
3907 
3098 
2290 
/48/ 

4652 
3842 
3032 
2222 
(4(2 

4587 
3776 
2965 
2/55 
1344 

4523 
37(( 
2899 
2087 
(275 

4459 
3645 
2832 
20/9 
/206 

4394 
3580 
2766 
(95/ 
//37 

4330 
35/4 
2699 
/883 

(068 

5)  '4266 

52-3449 
53-2632 
54'(8(5 
55-0999 

22-0308 
22-4242 
22-8/76 
23-2//0 

23  '6044 

0458 
4394 
833) 
2268 
6205 

0607 
4547 
8486 
2426 
6365 

0757 
4699 
864/ 
2583 
6526 

0907 

4852 
8796 
274  / 
6686 

/057 

5004 
895  / 
2899 
6846 

1206 

5/56 
9/06 
3057 

7007 

(356 

5309 
926  ( 
32(4 
7/67 

(505 
546  / 
9416 
3372 
7327 

(655 
5613 
957) 
3529 

7488 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

08(2 
4006 
9200 
8393 
7587 

0742 
9935 
9/27 
8320 
75/2 

0673 
9864 
9055 
8247 
7438 

0603 
9793 
8983 
8(73 
7363 

0533 
9722 
89// 
8/00 
7289 

0463 
965/ 
8838 
8026 
72/4 

0393 
9579 
8766 
7953 
7/40 

0322 
9508 
8694 
7879 
7065 

0252 
9437 
862  / 
7806 
6990 

56-0(82 
56-9365 
57-8549 
58-7732 
59-69/5 

23-9978 
24-39/2 
24-7846 
25-/7S/ 
25-57/5 

#(4( 
4078 
80)5 
(952 
5888 

0305 
4244 
8/83 
2/23 
6062 

0468 
44/0 
8352 
2294 
6236 

063  / 
4575 
8520 
2465 
6410 

0794 
474  / 
8689 
2636 

6584 

0957 
4907 
8857 
2807 

6757 

//20 
5073 
9025 
2978 
693/ 

/283 
5238 
9/94 
3/49 
7/05 

/446 
5404 
9362 
3320 
7278 

61 

62 
63 
64 
65 

66 

67 
68 
69 
70 

678  / 
5974 
5/68 
436  / 
3555 

6705 
5897 
5090 
4282 
3475 

6629 
582  / 
50/2 
4203 
3395 

6554 
5744 
4934 
4124 
33(4 

6478 
5667 
4856 
4045 
3234 

6402 
5590 
4778 
3966 
3/54 

6326 
55/3 
4700 
3887 
3073 

625  / 
5436 
4622 
3807 
2993 

6/75 
5359 
4544 
3728 
29/2 

60-6099 
6  (  '5282 
62-4465 
63-3649 
64-2832 

25  '9  649 
26-3583 
2675/7 
27'/45/ 
27-5385 

9825 
3762 
7699 
(635 
5572 

»002 

394/ 
7880 
(820 
5759 

0/78 
4/20 
8062 
2004 
5947 

0355 

4299 
8244 
2(89 
6(34 

053  / 
4478 
8426 
2373 
6321 

0707 
4657 
8608 
2558 
6508 

0884 
4836 
8789 
2742 
6695 

(060 
50/5 
897  / 
2926 
6882 

(236 
5/95 
9/53 
3111 
7069 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

2749 
/942 
//36 
033* 
9523 

2667 
I860 
/052 
0245 

9437 

2586 
(777 
0969 
0/60 
9351 

2505 
(695 
0885 
#075 
9266 

2423 
1612 
0801 
9990 
9/80 

2342 
(530 
07(8 
9905 
9093 

2260 
(447 
0634 
9820 
9007 

2/79 
(364 
0550 
9735 
892/ 

2097 
(28/ 
0466 
9650 
8835 

65-20(5 
66-1199 
67-0382 
67-9565 
68-8748 

27-93/9 
28-3253 
287/87 
29'//2( 
29-5055 

9509 
3446 
7382 
/3/9 
5256 

9699 
363S 
7578 
/5/7 
5456 

9889 
383  ( 
7773 
(7/5 
5657 

#078 
4023 
7968 
(913 
5857 

0268 
42/6 
8/63 
2110 
6058 

0458 
4408 
8358 
2308 
6258 

0648 
4600 
8553 
2506 
6459 

0837 
4793 
8748 
2704 
6659 

(027 
4985 
8943 
290) 
£860 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

87/7 
79// 

7/04 
6298 
5492 

8630 
7822 
7015 
6207 
5400 

8543 
7734 
6926 
6((7 
5308 

8456 
7646 
6836 
6026 
52/7 

8369 
7558 
6747 
5936 
5/25 

8281 
7469 
6657 
5845 
5033 

8/94 
738  / 
6568 
5754 
4941 

8/07 
7292 
6478 
5664 
4849 

80(9 
7204 
6388 
5573 
4757 

69-7932 
70-7115 
7I'6298 
72-5482 
73-4665 

29-8989 
30-2923 
30-6858 
3  /  "0792 
3  C4726 

9/93 
3(29 
7066 
/003 
4940 

9396 
3335 
7275 
/2/4 

5154 

9599 
354  / 
7483 
(425 
5367 

9802 
3747 
7692 
(637 
558  / 

#005 
3953 
7900 
(848 
5795 

0208 
4/59 
8/09 
2059 

6009 

04/2 
4364 
83/7 
2270 
6223 

0615 
4570 
8525 
248  / 
6436 

08/8 
4776 
8734 
2692 
6650 

76 

77 
78 
79 

80 

8( 
82 
83 
84 
85 

4685 
3879 
3072 
2266 
(460 

4592 
3785 
2977 
2/70 
/362 

4500 
369  ( 
2882 
2074 
1265 

4407 
3597 
2787 
/977 

1168 

43/4 
3503 
2692 
1881 
1070 

422  / 
3409 
2597 
/7S5 
0973 

4/28 
33/5 
2501 
(688 
0875 

4035 
3220 
2406 
/592 
0777 

3942 
3(26 
2311 
1495 
0679 

74  '3848 
75-3032 
76-22(5 
77-1398 
78-0582 

3  C8660 
32-2594 
32-6528 
33-0462 
33  '4396 

8876 
28/3 
6750 
0687 
4623 

9093 
3032 
6972 
09/( 
485  / 

93/0 
3252 
7/94 
//36 
5078 

9526 
347  / 
74/6 
(360 
5305 

9743 
3690 
7637 
/585 
5532 

9959 
3909 
7859 
/809 
5759 

#/75 
4/28 
808/ 
2034 
5987 

0392 
4347 
8303 
2258 
62(4 

0608 
4566 
8525 
2483 
644  ( 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

0653 
9847 
904  / 
8234 
7428 

0555 

9747 
8940 
8/32 
7325 

0456 
9648 
8839 
8030 
7222 

0358 
9548 
8738 
7928 
7//9 

0259 

9448 
8637 
7826 
70/5 

0/60 
9348 
8536 
7724 
69/2 

#062 

9248 
8435 
7622 
6809 

9963 

9148 
8334 
7520 
6705 

9864 
9048 
8233 
74/7 
6602 

78-9765 
79-8948 
80  "8  (32 
8(73(5 
82-6498 

33-8330 
34-2264 
34-6/98 
35-0/32 
35-.4066 

8560 
2497 
6434 
0370 
4307 

8790 
2729 
6669 
0608 
4548 

9020 
2962 
6904 
0846 

4788 

9250 
3/95 
7/39 
/084 
5029 

9480 
3427 
7375 
/322 
5270 

97/0 
3660 
76/0 
/560 

55/0 

9939 
3892 
7845 
/79S 
5750 

#(69 
4/25 
8080 
2035 
599  / 

0399 
4357 
83/5 
2273 
623  / 

86 
87 

88 
89 
90 

91 
92 
93 
94 
95 

6622 
58/5 
5009 
4203 
3396 

65/7 
57/0 
4902 
4095 
3287 

64(3 
5604 
4796 
3987 
3(79 

6309 
5499 
4689 
3879 
3070 

6204 
5394 
4583 
3772 
296) 

6/00 
5288 
4476 
3664 
2852 

5995 
5(82 
4369 
3556 

2742 

589  / 
5076 
4262 
3448 
2633 

5786 
497  / 
4/55 
3340 
2524 

83  '568  ( 
84-4865 
85-4048 
86'323I 
87-24/5 

35-8000 
36'  (935 
36-5869 
36-9803 
37-3737 

8244 
2I8( 
6//7 
#054 
399  / 

8487 
2427 
6366 
0305 
4245 

8730 
2673 
66/5 
0557 
4499 

8974 
29/8 
6863 
0808 
4753 

92/7 
3(64 
7((2 
(059 
5007 

9460 
34/0 
7360 
/3/0 
526  / 

9703 
3656 
7609 
(562 
55/4 

9946 
3902 
7857 
/8/3 

5768 

#(90 
4(48 
8/06 
2064 
6022 

91 

92 
93 

94 
95 
"96 
97 
98 
99 
100 

96 

97 
98 
99 
100 

66 

2590 
/783 
0977 
0/7/ 
9364 

2480 
(672 
0865 
#057 
9250 

2370 
/56I 
0753 
9944 
9/35 

2260 

(450 
0640 
9830 
902/ 

2(50 
/339 
0528 
97/7 

8906 

2040 
/227 
C4/5 
9603 
879  / 

/929 
1116 
0303 
9490 
8676 

/8/9 
(005 
0(90 
9376 
856/ 

1709 
0893 

#077 
9262 
8446 

88-1598 
89-0781 
89-9965 
90-9/48 
91-8331 

37'767/ 
38'  1605 
38-5539 
38-9473 
39-3407 

7928 

/864 
580  / 
9738 
3675 

8/84 
2/24 
6063 
#002 
3942 

844  / 
2383 
6325 
0267 

4209 

8698 
2642 
6587 
0532 
4477 

8954 
2902 
6849 
0796 
4744 

9211 
3161 
7111 
1061 

SOU 

9467 

3420 
7373 
/326 
5278 

9724 
3679 
7635 
/590 
5546 

9980 
3938 
7896 
(855 
58(3 

50' 

49' 

•K 

47' 

46' 

45' 

44' 

43' 

4-2' 

41' 

50' 

49' 

48' 

47' 

4(>' 

4;>'  |  44' 

43' 

4-2' 

41' 

o 

SINE. 

COSINE.           66° 
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TRAVERSE  TABLES. 


23 

/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

COSINE. 

SINE.            23° 

20'   21'  |  22'   23' 

24' 

25' 

26'  |  27' 

28' 

29' 

20' 

21' 

22' 

23' 

24' 

25' 

26' 

27' 

28' 

29' 

/ 

2 
3 
4 
5 

9/82 
8364 
7546 
6729 
59;  / 

9/8/ 
8362 
7543 
6724 
5905 

9/80 
8360 
7540 
67/9 
5899 

9/79 
8357 
7536 
67/5 
5894 

9/78 
8355 
7533 
67/0 
5888 

9/76 
8353 
7529 
6706 
5882 

9/75 
8350 
7526 
670/ 
5876 

9/74 
8348 
7522 
6696 
5870 

9/73 
8346 
75/9 
6692 
5865 

•9/72 
1-8344 
2V5/5 
3'6687 
4'5859 

'396  / 
•7922 
C(882 
(  '5843 
(  '9804 

3963 
7927 
(890 
5854 
98(7 

3966 
7932 
/89S 
5865 
983  ( 

3969 
7938 
/906 
5875 
9844 

3971 
7943 
/9/4 
5886 
9857 

3974 
7948 
(922 
5897 
987/ 

3977 
7954 
(930 
5907 
9884 

3979 
7959 
/938 
59/8 
9897 

3982 
7964 
(946 
5929 
9911 

3985 
7970 
(954 
5939 
9924 

5093 
4275 
3457 
2639 
1822 

5086 
4267 
3448 
2629 
(8/0 

5079 
4259 
3439 
26/9 
1799 

5072 
425  / 
3430 
2608 
/787 

5065 
4243 
3420 
2598 
/775 

5058 
4235 
34/( 
2588 
(764 

505  / 
4227 
3402 
2577 
/752 

5044 
42/9 
3393 
2567 
/74/ 

5038 
42/0 
3383 
2556 
/729 

5'503  / 
6'  4202 
7-3374 
8'  2546 
9-1718 

2-3765 
27726 
3"(686 
3-5647 
3'9608 

378  / 
7744 
/708 
5671 

9635 

3797 
7763 
/729 
5695 
966/ 

38/3 

7782 
(750 
57(9 
9688 

3829 

7800 
(772 
5743 
97/5 

3845 
78/9 
(793 
5767 
974( 

386  / 
7838 
(8/5 
579  / 
9768 

3877 
7856 
1836 
58/5 
9795 

3893 
7875 
(857 
5839 
9822 

3909 
7894 
(879 
5863 
9848 

6 

7 
8 
9 
(0 

II 
12 
13 
/4 
IS 

(004 
0/86 
9368 
8550 
7732 

099  / 
0/72 
9353 
8534 
77/5 

0978 
0/58 
9338 
85/8 
7698 

0966 
0/44 
9323 
8502 
768  / 

0953 
0/3/ 
9308 
8486 
7663 

0940 
0//7 
9293 
8469 
7646 

0928 
0/03 
9278 
8453 
7629 

09/5 
0089 
9263 
8437 

76/; 

0902 
0075 
9248 
842  / 
7594 

10-0889 
11-0061 
1  T9233 
1  2-8405 
(3V576 

4-3569 
4-7530 
5V490 
5'545/ 
5-94/2 

3598 
7562 
/525 
5489 
9452 

3628 
7594 
(560 
5526 
9492 

3657 
7626 
/595 
5563 
9532 

3686 
7658 
/629 
560  / 
9572 

37/6 
7690 
(664 
5638 
96(2 

3745 
7722 
/699 
5675 
9652 

3774 
7754 
(733 
57(3 
9692 

3804 
7786 
(768 
5750 
9732 

3833 
78/8 
(803 
5788 
9772 

(/ 
12 
13 
14 
15 

16 
17 
18 
19 

20 

69/5 

6097 
5279 
446  / 
3643 

6896 
6077 
5258 
4439 
3620 

6878 
6058 
5237 
44/7 
3597 

6859 
6038 
52/7 
4395 
3574 

684/ 
60/8 
5/96 
4373 
355  / 

6822 
5999 
5/75 
4357 
3528 

6804 
5979 
5/54 
4329 
3505 

6785 
5959 
5/33 
4307 
3482 

6767 
5940 
5//3 
4285 
3458 

(4-6748 
(5-5920 
(6'5092 
(7'4263 
(8  '3435 

6-3373 
6-7334 
7'/294 
7-5255 
7-92/6 

34/5 
7379 
/342 
5306 
9269 

3458 
7424 
/39( 
5357 
9323 

350  / 

7470 
/439 
5407 
9376 

3544 
75/5 
/487 
5458 
9430 

3586 
7561 
(535 
5509 
9483 

3629 
7606 
/583 
5560 
9536 

3672 
765  ( 
(63( 
56/0 
9590 

37(4 
7697 
(679 
566( 
9643 

3757 
7742 
(727 
57(2 
9696 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

2825 
2008 
/<90 
0372 
9554 

280  / 
/982 
//63 
0344 
9525 

2777 
7957 
(J37 
03/7 
9496 

2753 

;93/ 

1  1  10 
0289 
9468 

2728 
/906 
/084 
026  / 
9439 

2704 
1881 
1057 
0233 
94/0 

2680 
/855 
(030 
0206 
938) 

2656 
/830 
/004 
0/78 
9352 

263  / 
/804 
0977 
0/50 
9323 

I9'2607 
20-1779 
2T0950 
22  -Q  122 
22-9294 

8-3(77 
87/38 
9-/098 
9-5059 
9-9020 

3233 
7/96 
//60 
5/23 
9087 

3289 
7255 
(22( 
5/87 
9153 

3345 
73/4 
(283 
5251 
9220 

340  / 
7373 
(344 
53/5 
9287 

3457 
743  ( 
(405 
5380 
9354 

35/3 
7490 
1467 
5444 

9420 

3569 
7549 
(528 
5508 
9487 

3625 
7607 
(590 
5572 
9554 

368/ 
7666 
(651 
5636 
9621 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

8736 
79/8 
7/0; 
6283 
5465 

8706 
7887 
7068 
6249 
5430 

8676 
7856 
7036 
62/6 
5396 

8646 
7825 
7004 
6/82 
536  / 

86/6 
7794 
6971 
6/49 
5326 

8586 
7763 
6939 
6//5 
5292 

8556 
773  / 

6907 
6082 
5257 

8526 
7700 
6874 
6048 
5222 

8496 
7669 
6842 
6015 
5/88 

23-8466 
24-7638 
25'6809 
26'59S/ 
27-5/53 

/0'29S( 
(0-6942 
/  /  '0902 
/  /  '4863 
/  /  -8824 

3050 
70(4 
0977 
494  ( 
8904 

3/20 
7086 
/052 
50/8 
8984 

3/89 
7/58 
((27 

5095 
9064 

3258 
7230 
/20( 
5(73 
9/44 

3328 
7302 
(276 
5250 
9224 

3397 
7374 
/35( 
5328 
9305 

3467 
7446 
(426 
5405 
9385 

3536 
75(8 
(500 
5482 
9465 

3605 
7590 
(575 
5560 
9545 

31 
32 
33 
34 
35 

4647 
3829 
30// 
2/93 
(376 

46// 
3792 
2973 
2/54 
/335 

4576 
3755 
2935 
2//5 
(295 

4540 
37/8 
2897 
2076 
(255 

4504 
368/ 
2859 
2037 
(2/4 

4468 
3645 
282  / 
(997 
//74 

4432 
3607 
2783 
/958 
//33 

4396 
3570 
2745 
19/9 
(093 

4360 
3533 
2706 
/879 
/052 

28-4325 
293496 
30-2668 
3C/840 
32-1012 

/2'2785 
12  '6746 
(3'0706 
(3-4667 
(3'8628 

2868 
683  ( 
0794 
4758 
872  / 

2950 
69/6 
0883 
4849 
88/5 

3033 
7002 
097( 
4940 
8908 

3//6 
7087 
/059 
5030 
9002 

3(99 
7173 
((47 
5(2( 
9095 

328  ( 
7258 
(235 
52(2 
9/89 

3364 
7344 
(323 
5303 
9282 

3447 
7429 
1411 
5393 
9375 

3530 
75(4 
(499 
5484 
9469 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

0558 
9740 
8922 
8/04 
7286 

05/6 
9697 
8878 
8059 
7240 

0475 
9655 
8834 
80/4 
7/94 

0433 
96/2 
8791 
7969 
7/48 

0392 
9569 
8747 
7924 
7/02 

0350 
9526 
8703 
7879 
7056 

0308 
9484 
8659 
7834 
7009 

0267 
944  / 
86/5 
7789 
6963 

0225 
9398 
857  / 
7744 
69/7 

33'0/83 
33-9355 
34-8527 
35-7699 
36-6870 

(4-2589 
(4-6550 
(5-05(0 
(5'447( 
(5-8432 

2685 
6648 
06/2 
4575 
8539 

278  / 
6747 
07/3 

4679 
8646 

2877 
6846 
08/5 
4784 
8752 

2973 
6945 
09/6 

4888 
8859 

3069 
7043 
(0(8 
4992 
8966 

3/65 
7/42 
l/(9 

5096 
9073 

3261 
724  ( 
(220 
5200 
9(79 

3358 
7340 
(322 

5304 
9286 

3454 
7438 
(423 
5408 
9393 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

6469 
565) 
4833 
40/5 
3/97 

642  / 
5602 
4783 
3964 
3/45 

6374 
5554 
4734 
39/4 
3093 

6327 
5505 
4684 
3863 
3042 

6279 
5457 
4634 
38/2 
2990 

6232 

5408 
4585 
376/ 
2938 

6/85 
5360 
4535 
37/0 
2886 

6/37 
53// 
4485 
3659 
2833 

6090 
5263 
4436 
3608 
27S/ 

37-6042 
38'52/4 
39-4386 
40-3557 
41  '2729 

(6-2393 
(6-6354 
(7-03/4 
(7-4275 
(7'8236 

2502 
6466 
0429 
4393 
8356 

26/2 
6578 
0544 
45/0 
8476 

272  / 
6690 
0659 
4628 
8596 

283  / 
6802 
0774 
4745 
87/7 

2940 
69(4 
0888 
4863 
8837 

3050 
7026 
/003 
4980 
8957 

3/59 
7/38 
(((8 
5097 
9077 

3268 
725  / 
(233 
52/5 
9(97 

3378 
7363 
(347 
5332 
93/7 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

2379 
/f62 
0744 
9926 

9/08 

2326 
/507 
0688 
9869 
9050 

2273 
/453 
0633 
98/3 

8993 

2220 
/399 
0578 
9756 
8935 

2/67 
/345 
0522 
9700 
8877 

2//4 
/290 
0467 
9643 
8820 

206/ 
1236 
04/1 
9586 
8762 

2008 
//82 
0356 
9530 
8704 

(954 
//27 
0300 
9473 
8646 

42-1901 
43-1073 
44-0244 
44-94(6 
45-8588 

(8'2(97 
(8-6(58 
/9'0//8 
/9-4079 
/9-8040 

2320 
6283 
0246 
42/0 
8/73 

2442 
6409 
0375 
434  / 
8307 

2565 
6534 
0503 
4472 
8440 

2688 
6660 
063  / 
4602 
8574 

28(( 
6785 
0759 
4733 
8707 

2934 
69/0 
0887 
4864 
884  / 

3056 
7036 
10/5 
4995 
8974 

3(79 
7(6( 
(/43 
5/26 
9/08 

3302 
7287 
(272 
5256 
924  / 

46 
47 
48 
49 
50 

SI 
52 
53 

54 
55 

8290 
7472 
6655 
5837 
50/9 

823  / 
74/2 
6593 
5774 
4955 

8/73 
7352 
6532 
57/2 
4892 

S//4 
7292 
647  / 
5650 
4829 

8055 
7232 
64/0 
5587 
4765 

7996 
7/72 
6349 
5525 
4702 

7937 
7112 

6287 
5463 
4638 

7878 
7052 
6226 
5400 
4574 

78/9 
6992 
6/65 
5338 
451  / 

46V760 
47-6932 
48-6/03 
49  "5275 
50-4447 

20  '200  / 
20  '59  6  / 
20-9922 
21  '3883 
21  7844 

2/37 
6/00 
#064 
4027 
7991 

2273 
6239 
0205 
4/72 
8/38 

2409 
6378 
0347 
43/6 
8284 

2545 
65/7 
0488 
4460 
843  ( 

2682 
6656 
0630 
4604 
8578 

28/8 
6795 
0771 
4748 
8725 

2954 
6933 
09/3 
4892 
8872 

3090 
7072 
/054 
5036 
90/9 

3226 
72/( 
((96 
5/80 
9/65 

51 
52 
S3 
54 
55 

56 
57 
58 
59 

60 

420  / 
3383 
2565 
/747 
0930 

4/37 
33/8 
2499 
(680 
086/ 

4072 
3252 
2432 
1611 
0791 

4007 
3/86 
2365 
/543 
0722 

3943 
3/20 
2298 
/475 
0653 

3878 
3054 
223  / 
/407 
0583 

38/3 
2988 
2/64 
/339 
05/4 

3748 
2922 
2096 
/27/ 

0445 

3683 
2856 
2029 
/202 

0375 

51-3619 
52-2790 
53  '(962 
54-1134 

55-0306 

22  '(805 
22'5765 
22-9726 
233687 
23-7648 

/954 
59/8 
9881 
3845 
7808 

2/04 
6070 
#036 
4002 
7968 

2253 
6222 
0/9/ 
4/60 
8/29 

2403 
6374 
0346 
43(7 
8289 

2552 
6526 
050  / 
4475 
8449 

2702 
6679 
0655 
4632 
8609 

285  / 
6831 
08/0 
4790 
8769 

3001 

o983 
0965 
4947 
8929 

3/50 
7/35 
//20 
5/05 
9089 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

0/12 
9294 
8476 
7658 
6840 

#042 
9223 
8404 
7585 
6766 

9971 
9151 
833  / 
75M 
669  / 
5870 
5050 
4230 
34/0 
2590 

990( 
9079 
8258 
7437 
66/6 

9830 
9008 
8/85 
7363 
6540 

9760 
8936 
8//3 
7289 
6465 

9689 
8865 
8040 
72/5 
6390 

96/9 
8793 
7967 
7/4/ 
6375 

9548 
872  / 
7894 
7067 
6240 

55  '9477 
56-8649 
577821 
58-6993 
59-6/64 

24'  (609 
24-5569 
24-9530 
25  '349  / 
25'7452 

(772 
5735 
9698 
3662 
7625 

/934 
590  / 
9867 
3833 
7799 

2097 
6066 
#035 
4004 
7973 

2260 
6232 
0203 
4(75 
8146 

2423 
6397 
037( 
4345 
8320 

2586 
6563 
0540 
45/6 
8493 

2749 
6728 
0708 
4687 
8667 

2911 
6894 
0876 
4858 
8840 

3074 
7059 
(044 
5029 
90(3 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

6023 
5205 
4387 
3569 
275  / 

5947 
5/28 
4309 
3490 
267/ 

5794 
4973 
4/52 
3330 
2509 

57/8 
4896 
4073 
325  / 
2428 

5642 
48/8 
3995 
3/7/ 
2347 

5565 
474  / 
39/6 
309  / 
2266 

5489 
4663 
3837 
30/( 
2/85 

54/3 
4586 
3758 
293) 
2/04 

60-5336 
6  (  '4508 
62-3680 
63  '285  / 
64-2023 

26-14/3 
26-5373 
26-9334 
27-3295 
27-7256 

/589 
5552 
95/6 
3479 
7443 

(765 
573  / 

9697 
3664 
7630 

(94( 
59(0 
9879 
3848 
78/7 

2(/8 
6089 
#061 
4032 
8004 

2294 
6268 
0242 
42(6 
8/90 

2470 
6447 
0424 
4400 
8377 

2646 
6626 
0606 
4585 
8564 

2822 
6804 
0787 
4769 
8751 

2998 
6983 
0968 
4953 
8938 

66 

67 
68 
69 
70 

// 
72 
73 
74 
75 

/933 
lilt 

0298 
9480 
8662 

(852 
1033 
02/4 
9395 
8576 

/770 
0950 
0/29 
9309 
8489 

(688 
0866 
#045 
9224 
8403 

/606 
0783 
996/ 
9/38 
83/6 

(524 
0700 
9877 
9053 
8229 

(442 
06/7 
9792 
8967 
8/43 

/359 
0534 
9708 
8882 
8056 

/277 
0450 
9623 
8796 
7969 

65-1195 
66-0367 
66-9538 
67-87/0 
68-7882 

2S-/2/7 
28-5/77 
28-9/38 
29  '3099 
29V060 

/406 
5370 
9333 
3297 
7260 

1596 
5562 
9528 
3494 
7460 

/785 
5754 
9723 
3692 
766/ 

(975 
5946 
99(8 
3889 
786  ( 

2/65 
6/39 
#//3 
4087 
806/ 

2354 
633  / 
0308 
4285 
826  / 

2544 
6523 
0502 
4482 

846/ 

2733 
67/5 
0697 
4679 
8662 

2922 
6907 
0892 
4877 
8862 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

7844 
7026 
6209 
539) 
4573 

7757 
6938 
6//9 
5300 
448  / 

7669 
6849 
6029 
5209 
4388 

758  / 
6760 
5939 
5//7 

4296 

7493 
667  / 

5849 
5026 
4204 

7406 
6582 
5758 
4935 
41  1  1 

73/8 

6493 
5668 
4843 
40/9 

7230 

6404 
5578 
4752 
3926 

7/42 
63/5 

5488 
466) 
3834 

69-7054 
70-6226 
7T5397 
72-4569 
73  '374  / 

30-/02/ 
30'498I 
30-8942 
31  -2903 
3T  6864 

1224 
5/87 
9/5/ 
3(14 
7077 

/427 
5393 
9359 
3325 
729  / 

/629 
5598 
9567 
3536 
7505 

(832 
5804 
9775 
3747 
77/8 

2035 
6009 
9984 
3958 
7932 

2238 
62/5 
#(92 
4(69 
8/45 

244  f 
6420 
0400 
4379 
8359 

2644 
6626 
0608 
4590 
8572 

2847 
683  ( 
08(6 
480( 
8786 

76 
77 
78 
79 
80 

81 

82 
83 
84 
85 
86 
87 
88 
89 
90 

3755 
2937 
2//9 
/302 

0484 

3662 
2843 
2024 
(205 
0386 

3568 
2748 
(928 
1/08 
0288 

3475 
2653 
/S32 

ion 

0/90 

338/ 
2559 
/736 
09/4 
#09/ 

3288 
2464 
7640 
08/7 
9993 

3/94 
2369 
(544 
0720 
9895 

3/00 
2274 
/448 
0622 
9797 

3006 
2/79 
(352 
0525 
9698 

74-29/3 
75-2084 
76'  (256 
77-0428 
77-9600 

32-0825 
32-4785 
32-8746 
33-2707 
33-6668 

/04/ 
5004 
8968 
293  / 
6895 

/257 
5223 
9190 
3/56 
7/22 

(474 
5442 
941  ( 
3380 
7349 

/690 
566/ 
9633 
3604 
7576 

(906 
5880 
9854 
3828 
7803 

2/22 
6099 
#076 
4053 
8030 

2338 
63/8 
0297 
4277 
8256 

2555 
6537 
05(9 
4501 
8483 

277  / 
6755 
0740 
4725 
87(0 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

9666 

8848 
8030 
72/2 
6394 

9567 
8748 
7929 
7//0 
6291 

9468 
8647 
7827 
7007 
6/87 

9368 

8547 
7726 
6904 
6083 

9269 
8447 
7624 
6802 
5979 

9/70 
8346 
7522 
6699 
5875 

9070 
8245 
742  / 
6596 
577/ 

8977 
8/45 
73/9 
6493 
5667 

887/ 
8044 
72/7 
6390 
5563 

78-8771 
79V943 
80-7115 
8I'6287 
82-5458 

34-0629 
34-4589 
34-8550 
35-25U 
35-6472 

0858 
4822 
8785 
2749 
67/2 

(088 
5054 
9020 
2986 
6953 

(3/8 
5286 
9255 
3224 
7/93 

(547 
55)9 
9490 
3462 
7433 

/777 
575  / 
9725 
3699 
7673 

2006 
5983 
9960 
3937 
79/4 

2236 
62/5 
#/95 

4/74 
8/54 

2465 
6447 
0430 
44/2 
8394 

2695 
6680 
0664 
4649 
8634 

91 
92 
93 
94 
95 

5577 
4759 
394  / 
3/23 
2305 

5472 
4653 
3834 
30/5 
2/96 

5367 
4547 
3727 
2906 
2086 

5262 
4440 
36/9 
2798 
/977 

5/57 
4334 
35/2 
2689 
/867 

5052 
4228 
3404 
258( 
(757 

4946 
4/22 
3297 
2472 
/647 

484  / 
40/5 
3/89 
2363 
1537 

4736 
3909 
3081 
2254 
/427 

83-4630 
84'3802 
85-2974 
86'2/45 
87-1317 

36-0433 
36-4393 
36-8354 
37-23/5 
37-6276 

0676 
4639 
8603 
2566 
6529 

09/9 
4885 
885  / 
28/7 
6783 

((62 
5(30 
9099 
3068 
7037 

(405 
5376 
9348 
33/9 
729  / 

/647 
5622 
9596 
3570 
7544 

/890 
5867 
9844 
382  / 
7798 

2/33 
6((3 
#092 
4072 
805  ( 

2376 
6358 
0340 
4323 
8305 

26(9 
6604 
0589 
4573 
8558 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

96 
97 
98 
99 

;oo 

GG 

1487 
0670 
9852 
9034 
82/6 

(377 

0558 
9739 
8920 
8/0) 

/266 
0446 
9626 
8806 
7986 

//55 
0334 
95/3 
869  / 
7870 

(044 
0222 
9400 
8577 
7755 

0934 
#//0 
9286 
8463 
7639 

0822 
9998 
9/73 
8348 
7523 

07/1 
9885 
9060 
8234 
7408 

0600 
9773 
8946 
8//9 
7292 

88-0489 
88  '966  / 
89-8832 
90-8004 
9T7I76 

38-0237 
38-4/97 
38-8/58 
39'2//9 
39-6080 

0493 
4456 
8420 
2383 
6347 

0749 
47(5 
8682 
2648 
66/4 

(006 
4974 
8943 
29/2 
688( 

/262 
5233 
9205 
3/76 
7/48 

(5/8 
5492 
9467 
344  ( 
74/5 

/775 
575/ 
9728 
3705 

7682 

203  ( 
60/0 
9990 
3969 
7949 

2287 
6269 
#25  ( 
4233 
82(6 

2543 
6528 
05(3 
4497 
8482 

40' 

39' 

38' 

37' 

36' 

35' 

34' 

33' 

•A'2' 

31' 

40' 

39' 

38' 

37' 

36' 

35' 

34'  |  33' 

3~? 

31' 

SINE. 

COSINE. 

66° 
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TRAVERSE  TABLES. 


23 
i 

2 
3 

4 
5 

COSINE. 

SINE.            23° 

3d'   31'   :!:>   33' 

34' 

35'  i  3(5'   37' 

38' 

39' 

3(7   !~31' 

32'  |  33'   34'   :!.V   :>,(•>'   37' 

38' 

39' 

( 
2 
3 

4 
5 
6 
7 
8 
9 
10 

9/7/ 
834  / 
75/2 
6682 
5853 

9/69 
8339 
7508 
6678 
5847 

9/68 
8337 
7505 
6673 
584/ 

9/67 
8334 
750  / 
6668 
5836 

9/66 
8332 
7498 
6664 
5830 

9(65 
8330 
7494 
6659 
5824 

9/64 
8327 
749  / 
6655 

58/8 

9/62 
8325 
7487 
6650 
58(2 

9(6( 
8323 
7484 
6645 
5806 

'9/60 
/  '8320 
27480 
3'664/ 
4'580( 

•3987 
'7975 
C(962 
(  '5950 
(  '9937 

3990 
7980 
/970 
596( 
995  ( 

3993 
7986 
/978 
597/ 
9964 

3995 
799  / 
(986 
5982 
9977 

3998 
7996 
(994 
5993 

999) 

400/ 
8002 
2002 
6003 
#004 

4003 
8007 
20/0 
60/4 
00/7 

4006 
80/2 
20/8 
6025 
003  1 

4009 
80/8 
2026 
6035 
0044 

40(( 
8023 
2034 
6046 
0057 

6 
7 
8 
9 
JO 

5024 
4/94 
3365 
2535 
(706 

50/7 
4/86 
3356 
2525 

(694 

50/0 
4/78 
3346 
25  i  5 
I6S3 

5003 
4/70 
3337 
2504 
(67/ 

4996 
4/62 
3328 
2494 
(660 

4989 
4/54 
33/8 
2483 
/648 

4982 
4/45 
3309 
2473 
1636 

4975 
4137 
3300 
2462 
(625 

4968 
4/29 
3290 
2452 
(6(3 

5'496/ 
6'4/2( 
7'328I 
8  '2441 

9'J60) 

2-3925 
279/2 
3-/900 
3  '5887 
3'9875 

394  ( 
7931 
(921 
59(( 
9902 

3957 
7950 
/943 
5935 

9928 

3973 
7968 
1964 
5959 
9955 

39S9 
7987 
/985 
5983 
9982 

4005 

8006 
2007 
6007 
#008 

402/ 
8024 
2028 
6031 
0035 

4037 
8043 
2049 
6055 
0062 

4053 
8062 
207  / 
6079 
0088 

4069 

8080 
2092 
6/03 
0//5 

// 
/2 
13 
14 
IS 
16 
17 
18 
19 
20 

0877 
0047 
92/8 
8388 
7559 

0864 
0033 
9203 
8372 
7542 

0851 
0019 
9/88 
8356 
7524 

0838 
#005 
9/73 
8340 
7507 

0826 
999  / 
9/57 
8323 
7489 

08/3 
9977 
9/42 
8307 
7472 

0800 
9964 
9/27 
829  / 
7454 

0787 
9950 
9((2 
8274 
7437 

0774 
9936 
9097 
8258 
74(9 

)0'076( 
10  9922 
1  1  '9082 
/  2  '8242 
/  3  '7402 

4'3S62 
4'7S50 
5-/S37 
5-5825 
5-98/2 

3892 
7882 
(872 
5862 
9852 

392/ 
79/4 
(907 
5900 
9892 

3950 
7946 
(94f 
5937 
9932 

3980 
7978 
(976 
5974 
9972 

4009 
80/0 
20// 
60/2 

#0/2 

4038 
8042 
2045 
6049 
0052 

4068 
8074 
2080 
6086 
0092 

4097 
8/06 
2//5 
6/23 
0(32 

4/26 
8/38 
2/49 
6/6/ 
0/72 

II 
12 
13 
14 
IS 

6730 
5900 
507/ 
424  / 
34/2 

67// 
5880 
5050 
42/9 
3389 

6692 
586  / 
5029 
4/97 
3366 

6674 
584/ 
5008 
4/75 
3342 

6655 
5821 
4987 
4/53 
33/9 

6637 
580  / 
4966 
4131 
3296 

66/8 
5782 

4945 
4109 
3273 

6599 
5762 
4924 
4087 
3249 

658/ 
5742 
4903 
4065 
3226 

(4-6562 
IS  '57  22 
(6-4882 
/  7  '4042 
/  8  3203 

6'3800 
6'77S7 
7'/775 

7-5762 
7-9750 

3843 
7833 
(823 
58(3 
9803 

3885 

7878 
(871 
5864 
9857 

3928 
7923 
/9/9 
59/4 
99/0 

397( 
7969 
/967 
5965 
9963 

40/3 
80/4 
20/5 
60/6 

#0/7 

4056 
8059 
2063 
6066 
0070 

4098 
8/05 

2111 
6117 
0123 

4(4( 
8/50 
2/59 
6168 
0/76 

4/84 
8/95 
2207 
62/8 
0230 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

2583 
(753 
0924 
0094 
9265 

2558 
/728 
0897 
0067 
9236 

2534 
1702 
0870 
0039 
9207 

2509 
(677 
0844 

ton 

9178 

2485 
/65/ 
08/7 
9983 
9/49 

246( 
(625 
0790 
9955 
9(20 

2436 
1600 
0763 
9927 
909  / 

24)2 
(574 
0737 
9899 
9062 

2387 
/549 
07/0 
987/ 
9032 

/  9  '23  63 
20-1523 
21  '0683 
21  '9843 
22'9003 

8-3737 
87725 
9V7/2 
9-5700 
9-9687 

3793 
7783 
(774 
5764 
9754 

3849 
7842 
/835 
5828 
982  ( 

3905 
790/ 
/896 
5892 
9887 

396  / 
7959 
/958 
5956 
9954 

40/7 
80/8 
20/9 
6020 
#02  / 

4073 
8077 
2080 
6084 
0087 

4/29 
8/35 
2/42 
6148 
0/54 

4/85 
8/94 
2203 
62/2 
022  / 

424  / 
8253 
2264 
6276 
0287 

21 
22 
23 
24 
25 

8436 
7606 
6777 
5947 
5118 

8405 
7575 
6744 
59/4 
5083 

8375 
7544 
67/2 
5880 
5048 

8345 
75/2 
6679 
5846 
50/4 

83/5 

748) 
6647 
58/3 
4979 

8285 
7449 
6614 
5779 

4944 

8254 

74/8 
6582 
5745 
4909 

8224 
7386 
6549 
57(( 

4874 

8/94 
7355 
65/6 
5678 
4839 

23-8/63 
24-7324 
25  6484 
26-5644 
27-4804 

(0-3675 
(07662 
(C/650 
/  /  '5637 
/C9625 

3744 
7734 
(724 
57/5 

9705 

38/3 
7806 
/799 

5792 
9785 

3883 
7878 
(874 
5869 
9865 

3952 
7950 
(948 
5947 
9945 

402  / 

8022 
2023 

6024 
#025 

409  / 
8094 
2098 
6/0( 
0/05 

4/60 
8/66 
2/72 
6/79 
0/85 

4229 
8238 
2247 
6256 
0265 

4299 
83/0 
2322 
6333 
0345 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

4289 
3459 
2630 
(800 
097  / 

4253 
3422 
2592 
(76/ 
0930 

42/7 
3385 
2553 
1721 
0890 

4181 
3348 
25/5 
/6S2 
0849 

4/45 
33// 
2477 
/642 
0808 

4/09 
3273 
2438 
(603 
0768 

4072 
3236 
2400 
(563 
0727 

4036 
3/99 
236  / 
/524 
0686 

4000 
3/62 
2323 
/484 
0645 

283964 
29-3/24 
30-2284 
3/'/444 
32-0605 

(2-36(2 
(2-7600 
(3'(587 
(3-5575 
(3-9562 

3695 
7685 
/675 
5665 
9656 

3778 
7770 
(763 
5756 
9749 

3860 
7856 
(85/ 
5847 
9842 

3943 
794  / 
(939 
5937 
9936 

4026 
8026 
2027 
6028 
#029 

4/08 
S//2 
2/(5 
6//9 
0/22 

4/9/ 
8/97 
2203 
6209 
02/5 

4273 
8282 
229  / 
6300 
0309 

4356 
8368 
2379 
639  / 
0402 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

0/42 
93/2 
8483 
7653 
6824 

0/00 
9269 
8439 
7608 
6778 

0058 
9226 
8395 
7563 

673/ 

#0/6 
9/83 
8350 
75/8 
6685 

9974 
9/40 
8306 
7472 
6638 

9932 
9097 
8262 
7427 
6592 

989  / 
9054 
82/8 
7381 
6545 

9849 
90// 
8/74 
7336 
6498 

9807 
8968 
8/29 
729  / 

6452 

32-9765 
33  '8925 
34-8085 
35-7245 
36-6405 

(4-3550 
(4-7537 
(5'/525 

(5-55/2 
/  5  '9500 

3646 
7636 
/626 
56/6 
9606 

3742 
7735 
(727 
5720 
97/3 

3838 
7833 
/829 
5824 
9820 

3934 
7932 
1930 
5928 
9926 

4030 
803  / 
203  / 
6032 
#033 

4(26 
8(29 
2/33 
6/36 
0140 

4222 
8228 
2234 
6240 
0246 

43/8 
8326 
2335 
6344 
0353 

44/3 
8425 
2436 
6448 
0459 

36 

37 
38 
39 

40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

5995 
5/65 
4336 
3506 
2677 

5947 
5//6 
4286 
3455 
2625 

5899 
5068 
4236 
3404 
2573 

5852 
50/9 
4/86 
3353 
2520 

5804 
4970 
4/36 
3302 
2468 

5756 
492  / 
4086 
325  / 
24(6 

5709 
4872 
4036 
3200 
2363 

566/ 
4823 
3986 
3/48 
23// 

56/3 
4774 
3936 
3097 
2258 

375565 
38-4725 
39-3886 
40-3046 
41  '2206 

/6'3487 
16-7475 
/7"/462 
/  7  '5450 
/  7  '9437 

3596 
7587 
(577 
5567 
9557 

3706 
7699 
1691 
5684 
9677 

38/5 
78// 
(806 
5802 
9797 

3924 
7923 
/92/ 
59/9 
99/7 

4034 
8035 
2035 
6036 
#037 

4/43 
8/47 
2/50 
6/54 
0(57 

4252 
8259 
2265 
627  / 
0277 

4362 
8370 
2379 
6388 
0397 

447  / 
8482 
2494 
6505 
05/7 

41 
42 
43 
44 
45 

1848 

ion 

0189 
9359 
8530 

/794 
0964 
0/33 
9303 
8472 

(74/ 
0909 
0077 
9246 
84/4 

/6S7 
0855 
#022 
9/89 
8356 

(634 

0800 
9966 
9/32 

8298 

(580 

0745 
99/0 
9075 
8240 

/527 
0690 
9854 
90/8 
8/S/ 

(473 
0636 
9798 
896) 
8/23 

(420 
058  / 
9742 
8904 
8065 

42'/366 
43-0526 
43-9686 
44  '8846 

45-8007 

(S'3425 
/874J2 
/9-/400 
/9-S387 

(9'9375 

3547 
7537 
(528 
55/8 
9508 

3670 
7663 
(656 
5648 
964( 

3793 
7788 
/784 
5779 

9775 

39/5 
79/3 
/9/2 
59/0 

9908 

4038 
8039 
2040 
6040 
#041 

4/6/ 
8/64 
2(68 
6/7/ 
0/75 

4283 
8289 
2295 
6302 
0308 

4406 
84/5 
2423 
6432 
044  / 

4528 
8540 
2551 
6563 

0574 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

7701 
6871 
6042 
52/2 
4383 

764  / 
68// 
5980 
5/50 
43(9 

7582 
675  / 
59/9 
5087 
4255 

7523 
6690 
5857 
5024 
4/91 

7464 
6630 
5796 
4962 
4/28 

7404 
6569 
5734 
4899 
4064 

7345 
6509 
5672 
4836 
3999 

7286 
6448 
56/0 
4773 
3935 

7226 
6387 
5549 
47/0 
3S7/ 

46-7/67 
47-6327 
48-5487 
49  "464  7 
50-3807 

20-3362 
20-7350 
2/'/337 
21  '5325 
2C93(2 

3498 
7488 
/478 
5469 
9459 

3634 
7627 
(620 
56(3 
9605 

3770 
7766 
)76/ 
5757 
9752 

3906 
7904 
/902 
590  / 
9899 

4042 
8043 
2044 
6045 
#045 

4/78 
8/S/ 
2/85 
6188 
0/92 

43(4 
8320 
2326 
6332 
0339 

4450 
8459 
2468 
6476 
0485 

4586 
8597 
2609 
6620 
0632 

51 
52 
53 
54 
55 

3554 
2724 
(89J 
/065 
0236 

3489 
2658 
/828 
0997 
0/66 

3424 
2592 
(760 
0928 
0097 

3359 
2526 
1693 
0860 
#027 

3293 
2459 
/625 
079  / 
9957 

3228 
2393 
/55S 
0723 
9887 

3/63 
2327 
(490 
0654 
98/8 

3098 
2260 
(423 
0585 

9748 

3033 
2/94 
(355 
05/7 
9678 

51-2967 
52-2127 
53-1288 
54-0448 
54-9608 

22-3299 
22-7287 

23'/274 
23-5262 
23-9249 

3449 
7439 
/429 
54/9 

9409 

3598 
7591 
(584 
5577 
9570 

3748 
7743 
/739 
5734 
9730 

3897 
7895 
/893 
589  / 

9889 

4046 
8047 
2048 
6049 
#050 

4/95 
8/99 
2202 
6206 
0209 

4345 
835  / 
2357 
6363 
0369 

4494 
8503 
25/2 
6520 
0529 

4643 
8655 
2666 
6678 

0689 

56 
57 
58 
59 

60 

61 
62 
63 
64 
65 

9407 
8577 
7748 
69/8 
6089 
5260 
4430 
360  ( 
277/ 
(942 

9336 
8505 
7675 

6844 
60/4 

9265 
8433 
7602 
6770 
5938 

9/94 
8361 
7528 
6696 
5863 

9/23 
8289 
7455 
6621 
5787 

9052 
82/7 
7382 
6547 
5711 

898/ 
8/45 
7309 
6472 
5636 

89/0 
8073 
7235 
6398 
5560 

8839 
8000 
7/62 
6323 
5484 

55-8768 
56  '7928 
577088 
58-6248 
59-5408 

24-3237 
24-7224 
25'(2(2 
25-5/99 
25-9(87 

3400 
7390 
/380 
5370 
9360 

3562 
7555 
(548 
554) 
9534 

3725 
772) 
(7(6 
57/1 
9707 

3888 
7886 
/8S4 
5882 
9880 

4050 
805/ 
2052 
6053 
#054 

4213 
82/6 
2220 
6223 
0227 

4376 
8382 
2388 
6394 
0400 

4538 
8547 
2556 
6565 
0573 

470  / 
87/2 
2724 
6735 
0747 

61 
62 
63 
64 
65 

66 

67 
68 
69 

70 

5/83 
4352 
3522 
2691 
I86/ 

5/06 
4275 
3443 
2611 
1780 

5030 
4/97 
3364 
253  / 
/698 

4953 
4//9 
3285 
2451 
/6/7 

4876 
404( 
3206 
237  / 
1535 

4799 
3963 
3/27 
2290 
(454 

4722 

3885 
3047 
22/0 
(372 

4646 
3807 
2968 
2/29 
/29I 

60  '4569 
6  /  "3729 
62-2889 
63-2049 
64-1209 

26-3(74 
26-7(62 
27-J/49 
27-5(37 

27-9/24 

3350 
734  ( 
(33( 
532  / 
93/1 

3526 
75/9 
(5/2 
5505 

9498 

3702 
7698 
/693 
5689 

9684 

3878 
7877 
/875 
5873 
9871 

4054 
8055 
2056 
6057 
#058 

4230 
8234 
2237 
6241 
0244 

4406 
84(2 
24(9 
6425 
0431 

4582 
859  / 
2600 
6609 
06/7 

4758 
8770 
27S/ 
6793 
0804 

66 

67 
68 
69 

70 

71 
72 
73 
74 
75 

1113 
0283 
9454 
8624 
7795 

/030 
0200 
9369 
8539 
7708 

0948 
01/6 
9284 
8453 
7621 

0865 
#032 
9200 
8367 
7534 

0783 
9949 
9(15 
8281 
7447 

0700 
9865 
9030 
8/95 
7359 

06/8 
978/ 
8945 
8(08 
7272 

0535 
9697 
8860 
8022 
7(85 

0452 
96(3 
8775 
7936 
7097 

65-0369 
65-9529 
66-8689 
677850 
687010 

28-3/12 
28V099 
29-J087 
29-5074 
29'9062 

330) 
729  / 
/282 
5272 

9262 

349) 
7483 
(476 
5469 
9462 

3680 
7675 
/67/ 
5666 
9662 

3869 
7867 
(866 
5864 
9862 

4059 
8059 
2060 
606( 

#062 

4248 
825  / 
2255 
6258 
0262 

4437 
8443 
2449 
6456 
0462 

4626 
8635 
2644 
6653 
0662 

48/6 
8827 
2838 
6850 
0861 

71 
72 
73 
74 
75 

76 

77 
78 
79 

80 

6966 
6/36 
5307 
4477 
3648 

6877 

6047 
52/6 
4386 
3555 

6789 
5957 
5126 
4294 
3462 

670  / 
5868 
5035 
4202 
3369 

66(3 

5779 
4944 
4110 
3276 

6524 
5689 
4854 
4018 
3/83 

6436 
5599 
4763 
3927 
3090 

6347 
55/0 

4672 
3834 
2997 

6259 
5420 
458  ( 

3742 
2904 

69-6/70 
70-5330 
71  '4490 
72-3650 
73'28/D 

30-3049 
30-7037 
3C/024 
3/-50/2 
3/8999 

3252 
7242 
(232 
5222 
92/3 

3455 
7448 
(440 
5433 
9426 

3657 
7653 
(648 
5644 
9639 

3860 
7858 
(856 
5854 
9853 

4063 
8064 
2064 
6065 
#066 

4265 
8269 
2272 
6276 
0279 

4468 
8474 
2480 
6486 
0492 

4670 
8679 
2688 
6697 
0706 

4873 
8884 
2896 
6907 
09/9 

76 
77 
78 
79 

80 

s; 

8 
83 
84 
85 

28/9 
1989 
1160 
0330 
950  / 

2725 
1894 
(064 
0233 
9402 

263  / 
/799 
0967 
0/35 
9304 

2537 
(704 
0871 
#038 
9205 

2442 
/608 
0774 
9940 

9/06 

2348 
/5/3 
0678 
9842 
9007 

2254 
(4/7 
058( 
9745 
8908 

2/59 
(322 
0484 
9647 
8809 

2065 
(226 
0388 
9549 
87/0 

74-1971 
75-1131 
76-0291 
76-9451 
77-8611 

32-2987 
32-6974 
33-0962 

33-4949 
33-8937 

3203 
7/93 
//83 
5/73 
9(63 

34/9 
74/2 
(404 
5397 
9390 

3635 
7630 
(626 
562) 
96/7 

3S5( 
7849 
/847 
5845 
9843 

4067 
8068 
2068 
6069 

#070 

4283 
8286 
2290 
6293 
0297 

4499 
8505 
25(( 
65/7 
0523 

47/5 
8723 
2732 
674  / 
0750 

4930 
8942 
2953 
6965 
0976 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

8672 
7842 
70/3 
6/83 
5354 

8572 
7741 
69(1 
6080 
5250 

8472 
7640 
6809 
5977 
5/45 

8372 
7539 
6706 
5874 

5  CM/ 

8272 
7438 
6604 
5770 
4936 

8/72 
7337 
6502 
5666 
483/ 

8072 
7236 
6399 
5563 
4726 

7972 
7/34 
6297 
5459 
4622 

7872 
7033 
6194 
5355 

45/7 

78-7771 
79-6931 
80'609I 
81-5252 
82'44I2 

34  '2924 
34-69/2 
35-0899 
35-4887 
35-8874 

3/54 
7/44 
//34 
5/24 
9//4 

3383 
7376 
(369 
536  ( 
9354 

3612 
7608 
/603 
5599 

9594 

3842 
7840 
(838 
5836 

9834 

407/ 
8072 
2073 
6073 
#074 

4300 
8304 
2307 
631  / 

03/4 

4529 
8536 
2542 
6548 
0554 

4759 
8767 
2776 
6785 
0794 

4988 
8999 
30// 
7022 
/034 

86 
87 

88 
89 
90 

91 
92 
93 
94 

95 

4525 
3695 
2866 
2036 
/207 

44(9 
3588 
2758 
(927 
(097 

43/3 
3482 
2650 
1818 
0987 

4208 
3375 

2542 
/709 
OS76 

4/02 
3268 
2434 
(600 
0766 

3996 
3/61 
2326 
1490 
0655 

3890 
3054 
22/7 
(38( 

0545 

3784 
2947 
2/09 
/27( 
0434 

3678 
2839 
200) 
//62 
0323 

83-3572 
84-2732 
85-/S92 
86'(052 

87-02/2 

36-2862 
36-6849 
37-0837 
37-4824 

37  88/2 

3104 
7095 
1085 
5075 
9065 

3347 
7340 
(333 
5326 
93/8 

3590 
7585 
(58/ 
5576 
9572 

3832 
783  / 
/829 
5827 
9825 

4075 
8076 
2077 
6078 
#078 

43/8 
832/ 
2325 
6328 

0332 

4560 
8566 
2573 
6579 
0585 

4803 
88(2 
2820 
6829 
0838 

5045 
9057 
3068 
7080 
(09( 

91 
92 
93 
94 
95 

96 

97 
98 
99 
100 

66 

0378 
9548 
87/9 
7889 
7060 

0266 
9436 
8605 
7775 

6944 

0/55 
V323 
849  / 
7660 

6828 

#043 
92/0 
8378 
7545 
67/2 

9932 
9098 
8264 
7430 
6596 

9820 
8985 
8(50 
73/4 
6479 

9708 
8872 
8035 
7/99 
6363 

9596 
8759 
7921 
7084 
6246 

9485 
8646 
7807 
6968 

6/30 

87-9372 
88-8533 
897693 
90-6853 

9C60/3 

38-2799 
38-6787 
39-0774 
39-4762 
39-8749 

3055 
7045 
(035 
5026 
90(6 

33)  / 
7304 
(297 
5290 
9283 

3567 
7563 
(558 
5554 
9549 

3823 
7821 
/S/9 
58/8 
98/6 

4079 
8080 
208  / 
6082 
#083 

4335 
8339 
2342 
6346 
0349 

459  / 
8597 
2603 
6609 
06/6 

4847 
8856 
2864 
6873 
0882 

5(03 
9//4 
3/26 
7137 
1149 

96 
97 
98 
99 
100 

30' 

29' 

28'  1  27' 

B 

2.V   24' 

23' 

22' 

21' 

30' 

2!)' 

28'  |  27' 

26' 

25' 

24' 

23' 

22' 

21' 

SINE. 

COSINE.           66° 
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TRAVERSE  TABLES. 


23 
/ 

2 
3 
4 
5 

COS  INK. 

SINE.            23° 

40'  |  41' 

42' 

43' 

44'   45'   46' 

47'   48'  |  49' 

40' 

41'   42'   43'   44'  |  45' 

46'  |  47' 

48'  |  49' 

; 

2 
3 
4 
5 

9/59 
83/8 
7477 
6636 
5795 

9/58 
83/6 
7473 
6631 
5789 

9/57 
83/3 
7470 
6627 
5783 

9/55 
83// 
7466 
6622 
5777 

9/54 
8309 
7463 
66/7 
5771 

9/53 
8306 
7459 
66/2 
5766 

9/52 

8304 
7456 
6608 
5760 

9/5( 

8302 
7452 
6603 
5754 

9/50 
8299 
7449 
6598 
5748 

'9/48 
T8297 
27445 
3-6594 
4'5742 

•40/4 
•8028 
/  '2042 
C6057 
2-007/ 

40(7 
8034 
2050 
6067 
0084 

4019 
8039 
2058 
6078 
0097 

4022 
8044 
2066 
6089 
0111 

4025 
8050 
2074 
6099 
0/24 

4027 
8055 
2082 
6//0 
0/37 

4030 
8060 
2090 
6/21 
0/5/ 

4033 
8066 
2098 
6/3/ 
0/64 

4035 
807/ 
2/06 
6/42 
0/77 

4038 
8076 
204 
6152 
OI9/ 

6 
7 
8 
9 
/O 

4954 
4//3 
3272 
243/ 
/590 

4947 
4/05 
3262 
2420 
(578 

4940 
4096 
3253 
24/0 
/566 

4933 

4088 
3244 
2399 

(555 

4926 
4080 
3234 
2389 
/543 

49/9 
4072 
3225 
2378 
/53/ 

49/2 

4064 
32/6 
2367 
(5/9 

4905 
4055 
3206 
2357 
/508 

4898 
4047 
3/97 
2346 
(496 

5'489/ 
6-4039 
7-3/87 
S'2336 
9-/4S4 

2-4085 
2-8099 
3'2//3 
3'6/27 
4-0/42 

4(01 
8118 
2)35 
6/5/ 

0/68 

4//7 
8/36 
2/56 
6;  75 
0/95 

4133 
8/55 
2/77 
6(99 
022  ( 

4/49 
8/74 
2/98 
6223 
0248 

4/65 
8/92 
2220 
6247 
0275 

4/8/ 
82/1 

2241 
627  / 
0301 

4/97 

8230 
2262 
6295 
0328 

42/3 

8248 
2284 
63/9 
0355 

4229 
8267 
2305 
6343 
038/ 

6 
7 
8 
9 
(0 

II 

(2 
13 
14 
15 

0749 
9908 
9067 
8225 
7384 

0736 
9894 
905/ 
8209 
7367 

0723 
9880 
9036 
8/93 
7349 

07/0 
9865 
902/ 
8/76 
7332 

0697 
985/ 
9006 
8/60 
73/4 

0684 
9837 
8990 
8/44 
7297 

067  / 
9823 
8975 
8/27 
7279 

0658 
9809 
8960 
8/11 
7262 

0646 
9795 
8945 
8094 
7244 

/  0'0633 
10-9781 
1  1  '8929 
/2-8078 
/  3  7226 

4'4/56 
4-8/70 
5-2/84 
5-6/98 
6'02/2 

4/85 
8202 
22/9 
6235 
0252 

42(4 
8234 
2253 
6273 
0292 

4244 
8266 
2288 
6310 
0332 

4273 
8298 
2322 
6347 
0372 

4302 
8330 
2357 
6385 
04/2 

4331 
8362 
2392 
6422 
0452 

436/ 
8393 
2426 
6459 
0492 

4390 
8425 
246  / 
6496 
0532 

44/9 
8457 
2495 
6534 
0572 

II 

12 
13 
14 
15 
16 
17 
IS 
19 
20 

16 
17 
18 
19 
20 

6543 
5702 
4S6/ 
4020 
3/79 

6525 
5683 
4840 
3998 
3/56 

6506 
5663 
48/9 
3976 
3/33 

6487 
5643 
4798 
3954 
3/09 

6469 
5623 
4777 
393/ 
3086 

6450 
5603 
4756 
3909 
3062 

6431 
5583 

4735 
3887 
3039 

64/2 
5563 
47/4 
3865 
30/5 

6394 
5543 
4693 
3842 
2992 

/4'6375 
IS'5523 
16-4672 
I7'3820 
1  8  '2968 

6  4226 
6'824/ 
7  '2255 
7'6269 
S'0283 

4269 
8286 
2303 
63/9 
0336 

43/2 
833  / 

235/ 
6370 
0390 

4354 
8376 
2399 
6421 
0443 

4397 

8422 
2446 
647/ 
0496 

4439 
8467 
2494 
6522 
0549 

4482 
85/2 
2542 
6572 
0603 

4525 
8557 
2590 
6623 
0656 

4567 
8603 
2638 
6674 
0709 

46/0 

8648 
2686 
6724 
0762 

21 
22 
23 
24 
25 

2338 
(497 
0656 
98/5 
8974 

23(4 
/47( 
0629 
9787 
8945 

2289 
(446 
0602 
9759 
89/u 

2265 
/420 
0575 
973/ 
8886 

2240 
(394 
0549 
9703 
8857 

22/5 
/369 
0522 
9675 
8828 

2/9/ 
/343 

0495 
9647 
8799 

2/66 
/3/7 
0468 
96/8 
8769 

2/42 
/29/ 
044/ 
9590 
8740 

19-2117 
20-1265 
2/-04/4 
21  9562 
22-8711 

S'4297 
8'83// 
9  '2325 
9'6340 
/  0-0354 

4353 
8370 
2387 
6404 
0420 

4409 
8429 
2448 
6467 
0487 

4465 
8487 
2509 
653  ( 
0554 

452/ 
8546 
2570 
6595 
0620 

4577 
8604 
2632 
6659 
0687 

4633 
8663 
2693 
6723 
0753 

4689 
8721 
2754 
6787 
0820 

4745 
8780 
28)5 
685  / 
0886 

4800 
8839 
2877 
69/5 
0953 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

8/33 
7292 
645  / 
5610 
4769 

8/03 
7260 
64/8 
5576 
4734 

8072 
7229 
6386 
5542 
4699 

8042 
7/97 
6353 
5508 

4664 

son 

7/66 
6320 
5474 
4629 

798  / 
7/34 
6287 
5440 
4593 

7951 
7/02 
6254 
5406 
4558 

7920 
707/ 
6222 
5372 
4523 

7890 
7039 
6/89 
5338 
4488 

237859 

24-7007 
25-6/56 
26-5304 
27-4453 

(0-4368 
/0-8382 
/  /  -2396 
//'64/0 

/2-0425 

4437 
8454 
247  / 
6488 
0504 

4506 
8526 
2545 
6565 

0584 

4576 
8598 
2620 
6642 
0664 

4645 
8670 
2695 
67/9 
0744 

47/4 
8742 
2769 
6797 
0824 

4783 
88/3 
2844 
6874 
0904 

4853 
8885 
29/8 
6951 

0984 

4922 
8957 
2993 
7028 
/064 

499) 
9029 
3067 
7/05 
//43 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

3928 
3087 
2246 
(405 
0564 

3892 

3049 
2207 
/365 
0523 

3855 
30/2 
2/69 
/325 
0482 

38/9 
2975 
2/30 
(286 
044  / 

3783 
2937 
209  / 
/246 
0400 

3747 
2900 
2053 
/206 
0359 

37/0 
2862 
20/4 
//66 
03/8 

3674 
2825 
(975 
1/26 
0277 

3638 
2787 
/937 
(086 
0236 

28'360/ 
29-2750 
30-/898 
3C/046 
32-0/95 

(2'4439 
/2'8453 
/  3  '2467 
/3'648( 
(4-0495 

452/ 
8538 
2555 
6572 
0588 

4604 
8623 
2643 
6662 
0682 

4686 
8709 
273  ( 
6753 
0775 

4769 
8794 
28/9 
6843 
0868 

4851 
8879 
2906 
6934 
096/ 

4934 
8964 
2994 
7024 
(055 

50/7 
9049 
3082 
7//5 
H4S 

5099 
9/34 
3/70 
7205 
(241 

5/82 
9220 
3258 
7296 
(334 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

9723 

8882 
804/ 
7200 
6359 

968  / 
8838 
7996 
7/54 

63/2 

9639 

8795 
7952 
7/08 
6265 

9596 
8752 
7907 
7063 
62/8 

9554 
8709 
7863 
70/7 
6/7/ 

95/2 
8665 
78/8 
697  / 
6/25 

9470 
8622 
7774 
6926 
6078 

9428 
8578 
7729 
6880 
603  / 

9385 
8535 
7685 
6834 
5984 

32-9343 

33-8492 
34-7640 
35-6788 
36  '5937 

/  4  "4509 
/4-S524 
/  5  '2538 
(5-6552 
16-0566 

4605 
8622 
2639 
6656 
0673 

470  / 

872) 
2740 
6760 
0779 

4797 
88/9 
2841 
6863 
0886 

4893 
89/8 
2943 
6967 
0992 

4989 
90/6 
3044 
7071 
1099 

5085 
9//5 
3145 
7175 
1205 

5/80 
92/3 
3246 
7279 
/3/2 

5276 
93/2 
3347 
7383 
1418 

5372 
94/0 
3448 
7486 
/525 

36 
37 
38 
39 
40 

41 

42 
43 
44 
45 

55/7 
4676 
3835 
2994 
2/53 

5470 
4627 
3785 
2943 
2/0( 

5422 
4578 
3735 
2892 
2048 

5374 
4529 
3685 
2840 
/996 

5326 
4480 
3634 
2789 
/943 

5278 
443/ 
3584 
2737 
/890 

5230 
4382 
3534 
2685 
/837 

5182 
4332 
3483 
2634 
/785 

5/33 
4283 
3433 
2582 
(732 

37-5085 
38-4234 
39-3382 
40  '253  / 
4I'I679 

(6-4580 
(6-S594 
(7'260S 
17  '6623 
(8'0637 

4689 
8706 
2723 
6740 
0757 

4799 
88/8 
2838 
6857 
0877 

4908 
8930 
2952 
6974 
0996 

50/7 
9042 
3067 
709  / 
(1/6 

5/26 
9/54 
3/8/ 
7209 
(236 

5235 
9265 
3296 
7326 
(356 

5344 
9377 
34/0 
7443 
(476 

5454 
9489 
3524 
7560 
1595 

5563 
9601 
3639 
7677 
/7/5 

41 

42 
43 
44 
45 

46 
47 
48 
49 
50 

(3/2 

0471 
9630 
8789 

7948 

(259 
04/6 
9574 
8732 
7890 

/205 
0361 
95/8 
8675 
7831 

1151 
0306 
9462 
86/7 
7773 

1097 
0251 

9406 
8560 
77/4 

1043 

0/96 
9350 
8503 
7656 

0989 
0/41 
9293 
8445 
7597 

0935 
0086 
9237 
8388 
7539 

OSS/ 
#031 
9/8/ 
8330 
7480 

42-0827 
42  '9976 
43-9/24 
44-8273 
45-7421 

(8-4651 
(8  '8665 
I9'2679 
19-6693 
20-0708 

4773 
8790 
2807 
6824 
084/ 

4896 
89/5 
2935 
6954 
0974 

50/8 
904  / 
3063 
7085 
//07 

5/4( 
9/66 
3/9/ 
72/5 
/240 

5263  j  5386 
929(  94(6 
33/8  3446 
7346  7476 
/373  /506 

5508 
954  / 
3574 
7607 
(640 

563  / 
9666 
3702 
7737 
/773 

5753 
979/ 
3829 
7868 
/906 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

7/07 
6266 
5425 
4584 
3743 

7048 
6205 
5363 
452  / 
3679 

6988 
6/45 
530  / 
4458 
36/4 

6928 
6084 
5239 
4395 
3550 

6869 
6023 
5/77 
433  / 
3486 

6809 
5962 
5//5 
4268 
342/ 

6749 
590  / 
5053 
4205 
3357 

6689 
5840 
499  / 
4/42 
3292 

6629 
5779 
4929 
4078 
3228 

46'6570 
47'57/S 
48-4866 
49-40/5 
50-3/63 

20-4722 
20-8736 
2  /  '2750 
2  /  '6764 
22-0778 

4858 
8874 
289  / 
6908 
0925 

4993 
90/3 
3032 
7052 
/07/ 

5/29 
9/5( 
3/73 
7(96 
/2/8 

5265 
9290 
33/5 
7339 
(364 

540  / 
9428 
3456 
7483 
I5// 

5537 
9567 
3597 
7627 
1657 

5672 
9705 
3738 
777/ 
(804 

5808 
9844 
3879 
79/4 
/950 

5944 
9982 
4020 
8058 
2096 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

2902 
206/ 
(220 
0379 
9538 

2837 
/994 
//52 
03/0 
9468 

277/ 
/928 
/084 
024  / 
9398 

2706 
/86/ 
/0/6 
0/72 
9327 

2640 
(794 
0949 
0/03 
9257 

2574 
/72S 
OSS/ 
#034 
9/87 

2509 
/66( 
08/3 
9965 
9//7 

2443 
/594 
0745 
9895 
9046 

2377 
(527 
0677 
9826 
8976 

51-2312 
52-1460 
53-0608 
53-9757 
54-8905 

22-4792 
22-8807 
23  '282  / 
23-6835 
24-0849 

4942 
8958 
2975 
6992 
(009 

509/ 
9//0 
3/30 
7/49 
//69 

5240 
9262 
3284 
7306 
(328 

5389 
94/4 
3439 
7463 
(488 

5538 
9566 
3593 
762  / 
(648 

5687 
97/7 
3747 
7778 
(80S 

5836 
9869 
3902 
7935 
(967 

5985 
#02  / 
4056 
8092 
2/27 

6/34 

0/72 
42// 
8249 
2287 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

8697 
7856 
70/5 
6/74 
5333 

8625 
7783 
6941 
6099 
5257 

8554 
77// 
6867 
6024 
5/S/ 

8483 
7638 
6794 
5949 
5/05 

84// 
7566 
6720 
5874 
5029 

8340 
7493 
6646 
5799 
4952 

8269 
7420 
6572 
5724 
4876 

8/97 
7348 
6499 
5649 
4800 

8/25 
7275 
6425 
5574 
4724 

55-8054 
56-7202 
57  '635  / 
58-5499 
59-4647 

24-4863 
24-8877 
25  '289  / 
25-6906 
26-0920 

5026 
9042 
3059 
7076 
(093 

5(88 
9208 
3227 
7247 
(266 

5351 
9373 
3395 
74(7 
(439 

55/3 
9538 
3563 
7587 

/6/2 

5675 
9703 
3730 
7758 
1785 

5838 
9868 
3898 
7928 
/958 

6000 
#033 
4066 
8099 
2131 

6/63 
0/98 
4234 
8269 
2304 

6325 
0363 
440  / 
8439 
2477 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

4492 
365) 
2809 
(968 
//27 

44/4 
3572 
2730 
/888 
(046 

4337 
3494 
265  / 
(807 
0964 

4260 
34/6 
257  / 
/726 
0882 

4183 
3337 
249  / 
(646 
0800 

4/06 
3259 
24/2 
(565 
07/8 

4028 
3/80 
2332 
(484 
0636 

395  / 
3/02 
2252 
/403 
0554 

3873 
3023 
2/73 
1322 
0472 

60-3796 
6  /  '2944 
62-2093 
63V24I 
64-0390 

26  "4934 
26-8948 
27-2962 
27-6976 
28  '099  / 

5//0 
9/27 
3/43 
7/60 
(177 

5286 
9305 
3325 
7344 
(363 

546( 
9483 
3506 
7528 
/550 

5637 

9662 
3687 
77// 
7736 

5813 
9840 
3868 
7895 
1923 

5989 
#0/9 
4049 
8079 
2/09 

6/64 
0/97 
4230 
8263 
2295 

6340 
0375 
44// 
8446 
2482 

65/6 
0554 
4592 
8630 
2668 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

0286 
9445 
8604 
7763 
6922 

0203 
936  / 
85/9 
7677 
6835 

0/20 
9277 
8434 
7590 
6747 

#037 
9/93 
S348 
7504 
6659 

9954 
9/09 
8263 
74/7 
657/ 

987/ 
9024 
8/77 
733  / 
6484 

9788 
8940 
8092 
7244 
6396 

9705 
8855 
8006 
7/57 
6308 

962/ 
S77/ 
792  / 
7070 
6220 

64-9538 
65-8686 
66-7835 
67-6983 
68-6/32 

28-5005 
28-90/9 
29'3033 
297047 
30-/06/ 

5(94 
921  / 
3227 
7244 
/26/ 

5383 
9402 
3422 
744/ 
/46/ 

5572 
9594 
36/6 
7638 
/66/ 

576/ 
9786 
38/( 
7835 
/860 

5950 
9978 
4005 
8033 
2060 

6/39 

#/69 
4/99 
8230 
2260 

6328 
036/ 
4394 
8427 
2459 

65/7 
0553 
4588 
8624 
2659 

6706 
0744 
4782 
8820 
2859 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

6081 
5240 
4399 
3558 
27/7 

5992 
5/50 
4308 
3466 
2624 

5904 
5060 
42/7 
3373 
2530 

58/5 
4970 
4/26 
328  / 
2436 

5726 
4880 
4034 
3/89 
2343 

5637 
4790 
3943 
3096 
2249 

5548 
4700 
3852 
3003 
2/55 

5459 
4609 
3760 
2911 
2062 

5369 
45/9 
3669 
28/8 
/96S 

69-5280 
70-4428 
7/3577 
72-2725 
73-1874 

30-5075 
30-9090 
3C3/04 
3/7//S 
32'/(32 

5278 
9295 
331  / 
7328 
/345 

5480 
9500 
35/9 
7539 
/55S 

5683 
9705 
3727 
7749 
/77/ 

5SS5 
99/0 
3935 
7960 
/984 

6087 
#//5 
4/42 
8/70 
2/97 

6290 
0320 
4350 
83  SO 
24/0 

6492 
0525 
4558 
8590 
2623 

6694 
0730 
4765 
880/ 
2836 

6897 
0935 
4973 
90// 
3049 

76 
77 
78 
79 

80 

HI 
82 
83 
84 
85 

1876 
(035 
0/94 
9353 
85/2 

(78( 
0939 
0097 
9255 
8413 

(687 
0843 
#000 
9/57 
83/3 

/592 
0747 
9903 
9058 
82(4 

(497 
065  / 
9806 
8960 
S//4 

/402 
0555 
9709 
8862 
80/5 

/307 
0459 
96// 
8763 
79/5 

1212 
0363 
95/4 
8665 
78/5 

»//7 
0267 
94/7 
8566 
77/6 

74-1022 
75-0171 
75-9319 
76-8467 
7776/6 

32-5/46 
32-9/60 
33-3/74 
33-7/89 
34-/203 

5362 
9379 
3396 
74/2 
1429 

5578 
9597 
36/7 
7636 
/656 

5793 
98/6 
3838 
7860 
1882 

6009 
#034 
4059 
8084 
2/08 

6225 
0252 
4280 
8307 
2335 

6440 
047  / 
450  / 
853  / 
256  / 

6656 
0689 
4722 
8754 
2787 

6872 
0907 
4943 
8978 
30(4 

7087 
//25 
5/63 
9202 
3240 

S/ 
82 
83 
84 
85 

86 
87 
88 
89 
90 

767/ 
6830 
5989 
5/48 
4307 

7570 
6728 
5886 
5044 
4202 

7476 
6626 
5783 
4940 
4096 

7369 
6525 
5680 
4836 
3991 

7269 
6423 
5577 
473  / 
3886 

7/68 
632  / 

5474 
4627 
3780 

7067 
62/9 
537  / 
4523 
3675 

6966 
6//7 
5268 
44/9 
3569 

6865 
60/5 
5/65 
43/4 
3464 

78-6764 
79-59/3 
80  '506  / 
8/-42/0 
82  '3358 

34-52/7 
34  -923  / 
35-3245 
35-7259 
36'  (274 

5446 
9463 
3480 
7496 
(5/3 

5675 
9695 
37/4 
7734 
(753 

5904 
9926 
3948 
797  / 
/993 

6/33 
#/58 
4/83 
8208 
2232 

6362 
0390 
44/7 
8445 
2472 

659  / 
062  / 
465  / 
868/ 
27/2 

6820 
0853 
4886 
89/8 
295  / 

7049 
1084 

5/20 
9/55 
3191 

7278 
(3/6 
5354 
9392 
3430 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

3466 
2625 
/7S4 
0943 
»IOI 

3359 
25/7 

(675 
0833 
999  / 

3253 
24/0 
(566 
0723 
9879 

3/46 
2302 
/457 
06/3 
9768 

3040 
2/94 
(349 
0503 
9657 

2933 
2087 
/240 
0393 
9546 

2827 
(979 
1131 
0283 
9435 

2720 
/87/ 
(022 

0/72 
9323 

26/3 
(763 
09/3 
#062 
92/2 

83  '2506 
84-  (655 
85-0803 
85-9952 
86-9100 

36-5288 
36-9302 
37-33/6 
37-7330 
3S-/344 

5530 
9547 
3564 
758  / 
/597 

5772 
9792 
38// 
783  / 
/850 

60/5 
#037 
4059 
8081 
2/03 

6257 
0282 
4307 
8332 
2356 

6499 
0527 
4554 
8582 
2609 

6742 
0772 
4802 
8832 
2862 

6984 
(0/7 
5050 
9082 
3//5 

7226 
1262 
5297 
9333 
3368 

7468 
/506 
5545 
9583 
362  / 

91 
92 
93 
94 
95 

96 
97 
98 
99 

;oo 
66' 

9260 
84/9 
7578 
6737 
5896 

9148 
8306 

7464 
6622 
5780 

9036 
8/93 
7349 
6506 
5663 

8924 
8079 
7235 
6390 
5546 

88// 
7966 
7/20 
6274 
5429 

8699 
7852 
7005 
6/58 
53/2 

8587 
7738 
6890 
6042 
5/94 

8474 
7625 
6775 
5926 
5077 

836  / 
75// 
6661 
58/0 
4960 

87-8249 
88-7397 
89-6545 
90-5694 
91  '4842 

38-5358 
38-9373 
39-3387 
39  740  / 
40-/4/5 

56/4 
963/ 
3648 
7665 
1681 

5870 
9889 
3909 
7928 
/948 

6/26 
#/48 
4/70 
8(92 
22(4 

638  / 

0406 
443  / 
8456 
2480 

6637 
0664 
4692 
S7/9 
2747 

6892 

0923 
4953 
8983 
30/3 

7/48 

1181 
52/4 
9246 
3279 

7403 
1439 
5474 
95/0 
3545 

7659 
(697 
5735 
9773 
38  // 

96 

97 
98 
99 
(00 

20'  |  19'  |  18'  |  17'  |  16' 

15'   14'  !  13'   12'    11' 

20' 

19'   18'  1  17'   1C'  '  15'  1  14'  |  13'  |  12'   11' 

SINE. 

COSINE.            66° 
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TRAVP;RSE  TABLES. 


23° 

COSINE. 

SINK.             23' 

50'   51' 

52' 

53' 

54'   55' 

56' 

57' 

58' 

59' 

50' 

51'   52' 

53'   54'   55' 

56'   57' 

5S'   Ti'.l 

/ 
2 
3 
4 
5 

; 

2 
3 
4 
5 

9/47 
8294 
7442 
6589 
5736 

9146 
8292 
7438 
6584 
5730 

9/45 
8290 
7435 
6580 
5724 

9/44 
8287 
743  / 
6575 
57/9 

9/43 
8285 
7428 
6570 
57/3 

9/4/ 
8283 
7424 
6565 
5707 

9140 
8280 
742  / 
6561 
5701 

9/39 
8278 
74/7 
6556 
5695 

9/38 
8276 
74/3 
6551 
5689 

•9/37 
/  "8273 
274/0 
3  '6547 
4-5683 

•404( 
•8082 
C2(22 

re  163 

2-0204 

4043 
8087 
2130 
6(74 
02(7 

4046 
8092 
2(38 
6/84 
0230 

4049 
8098 
2/46 
6/95 
0244 

4051 
8/03 
2(54 
6206 
0257 

4054 
8108 
2(62 
62(6 
0270 

4057 
81/3 
2/70 
6227 
0284 

4059 
8119 
2(78 
6238 
0297 

4062 
8(24 
2/86 
6248 
03/0 

4065 
8/29 
2/94 
6259 
0324 

6 
7 
8 
9 

10 

4883 
403) 
3/78 
2325 
1472 

4876 
4023 
3/69 
23/5 
1461 

4869 
40/4 
3/59 
2304 

/449 

4862 
MM 

3/50 
2293 
/437 

4855 
3998 
3/40 
2283 
/425 

4848 
3990 
3/3/ 
2272 
/4/4 

484  / 
398  / 
3/2/ 
2262 
/402 

4834 
3973 
3//2 
225  ( 
/390 

4827 
3965 
3/03 
2240 
/37S 

5'4820 

6-3956 
7  '3093 
S'2230 
9'/366 

2'4245 
2'8285 
3'2326 

3'6367 
4-0408 

426  ( 
8304 
2347 
639  ( 
0434 

4277 
8323 
2369 
64/5 
046  / 

4293 
8341 
2390 
6439 

0-iSS 

4308 
8360 
24// 
6463 
05/4 

4324 
8379 
2433 

6487 
0541 

4340 
8397 
2454 
65  (1 
0567 

4356 

8416 
2475 
6535 
0594 

4372 

8434 
2496 
6558 
062  / 

4388 

8453 
25/8 
6582 
0647 

6 

7 
8 
9 

(0 

// 
f2 

13 
14 
15 

0620 
9767 
89/4 
806  / 

7209 

0607 
9753 
8899 
8045 
7/9/ 

0594 
9739 
8834 
8029 
7/73 

058/ 
9725 
8868 
80/2 
7/56 

0568 
97/0 
8853 
7996 
7/38 

0555 
9696 
8838 
7979 
7/20 

0542 
9682 
8822 
7963 
7/03 

0529 
9668 
8807 
7946 
7085 

05/6 
9654 
8792 
7929 
7067 

/  0-0503 
(0-9640 
/C8776 
(279/3 
13-7050 
/4'6/86 
(S'5323 
16  '4459 
(7-3596 
/  8  '2733 

4-4449 
4-8489 
5-2530 
5'657( 
6-06(2 

4478 
852( 
2565 
6608 
0652 

4507 
8553 
2599 

6645 
069) 

4536 
8585 
2634 
6683 
073/ 

4566 
86/7 
2668 
6720 
077/ 

4595 
8649 
2703 
6757 
OS// 

4624 
86S( 
2738 
6794 
085( 

4653 
87(3 
2772 
6832 
089  ( 

4683 
8745 
2807 
6869 

0931 

47/2 
8777 
284  / 
6906 

0971 

(/ 
12 
13 
14 
15 
16 
17 
IB 
19 
20 

16 
17 
18 
19 

20 

6356 
5503 
4650 
3798 
2945 

6337 
5483 
4629 
3775 
292  / 

63/8 
5463 
4608 
3753 
2898 

6299 

5443 
4587 
3731 
2874 

628  / 
5423 
4566 
3708 
2851 

6262 
5403 
4544 
3686 
2827 

6243 
5383 
4523 
3663 

2SO-J 

6224 
5363 
4502 
364  / 
2780 

6205 
5343 
4481 
36/9 
2756 

6  '4652 
6'8693 
7-2734 
7-6775 
8  '08  (6 

4695 
8738 
2782 
6825 
0869 

4738 
8784 
2830 
6876 
0922 

4780 
8829 
2878 
6926 
0975 

4823 
8874 
2925 
6977 
(028 

4865 
89/9 
2973 
7027 
(082 

4908 
8964 
302  ( 
7078 
((35 

4950 
9010 
3069 
7(28 
((88 

4993 
9055 
3117 

7179 
1241 

5035 
9/00 
3/65 
7229 
(294 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

2092 
(239 
0387 
9534 
868  / 

2068 
/2/4 
0360 
9506 
8652 

2043 

rin 

0333 
9477 
8622 

20/8 
1/62 
0306 
9449 
8593 

1993 
1136 
0278 
9421 
8564 

/969 
1  1  10 
0251 
9393 
8534 

/944 
1084 
0224 
9364 
8505 

/9/9 
(058 
0/97 
9336 
8475 

/894 
(032 
0/70 
9308 

8445 

/9-/S69 
20-/006 
21  '0/43 
2  1'  9279 

22-84/6 

S'4856 
8'8897 
9  '2938 
9  '6979 
10-1019 

49(2 
8956 
2999 
7042 
(086 

4968 
90/4 
3060 
7/06 
M52 

5024 
9073 
3/2/ 
7/70 
(2/9 

5080 
9I3/ 
3/83 
7234 

(285 

5/36 
9/90 
3244 
7298 
/352 

5(9( 
9248 
3305 
7362 
(4/8 

5247 
9307 
3366 
7425 

(485 

5303 
9365 
3427 
7489 
(55( 

5359 

9424 
3488 
7553 

16/8 

21 
22 
23 

24 

25 

7828 
6976 
6/23 
5270 
44/7 

7798 
6944 
6090 
5236 

4382 

7767 
69/2 

6057 
5202 

4347 

7737 
6880 
6024 
5/68 
43/2 

7706 
6849 
599  / 
5/34 
4276 

7675 
68/7 
5958 
5099 
4241 

7645 
6785 
5925 
5065 
4205 

76/4 
6753 
5892 
503  / 

4/70 

7583 
672  / 
5859 
4997 
4/35 

23-7553 
24'6689 
25-5826 
26-4962 
27-4099 

(0'5060 
/O'9/O/ 
/C3/42 
If7lt9 

/2'/223 

5/29 
9/73 
3216 
7260 
(303 

5/98 
9245 
329  ( 
7337 
(383 

5268 
93/6 
3365 
74/4 
(463 

5337 
9388 
3440 
749  / 
/542 

5406 

9460 
35/4 
7568 
(622 

5475 
9532 
3589 

7645 
(702 

5544 
9604 
3663 
7722 
(782 

56(3 

9675 
3737 
7799 
(862 

5682 
9747 
38/2 
7877 
(94) 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

3565 
27/2 
(859 
/006 
0/54 

3528 
2674 
(820 
0966 
0/13 

3492 
2637 
(782 
0926 
007  / 

3455 
2599 
(743 
0886 
#030 

34/9 
256/ 
/704 
0846 
9989 

3382 
2524 
/665 
0806 
9948 

3346 
2486 
/626 
0766 
9906 

3309 
2448 
/5S7 
0726 

9S65 

3272 
24/0 
/548 
0686 

9824 

28-3236 
29  "2372 
30-/509 
3/-0646 
3  /  '9782 

/2'5264 
/2-9305 
/3'3346 
/373S6 
/4"/427 

5347 
9390 
3433 
7477 
(520 

5429 
9475 
352  / 
7567 
(6(3 

55  // 
9560 
3609 
7658 
/706 

5594 
9645 
3697 
7748 
/800 

5676 
9730 
3784 
7839 
(893 

5759 
98/5 
3872 
7929 
1986 

584  ( 
990  / 
3960 
80/9 
2079 

5924 
9986 
4048 
8//0 
2/72 

6006 
#07/ 
4/35 
8200 

2265 

31 
32 
33 
34 

35 

930/ 

8448 
7595 
6743 
5890 

9259 
8405 
755  / 
6697 
5843 

92/6 
836  / 
7506 
665  ( 
5796 

9/74 
83/8 
746  / 
6605 
5749 

9/3/ 

8274 
74/7 
6559 
5702 

9089 
8230 
7372 
65/3 
5654 

9047 
8/87 
7327 
6467 
5607 

9004 
8/43 
7282 
642/ 
5560 

896  / 
8099 
7237 
6375 
55/3 

32-89/9 
33-8056 
34-7/92 
35-6329 
36-5465 

(4-5468 
(4-9509 
15  '3549 
(5'7590 
I6'I63I 

5564 
9607 
365  ( 
7694 
(737 

5659 

9706 
3752 
7798 
(844 

5755 
9804 
3853 
790  / 
/950 

585( 
9902 
3954 
8005 
2057 

5947 

#00/ 
4055 
8/09 
2/63 

6042 
0099 
4/56 
82/3 
2269 

6/38 
0/98 
4257 
83/6 
2376 

6234 
0296 
4358 
8420 
2482 

6330 
0394 
4459 
8524 
2588 

36 
37 

38 
39 
40 

41 

42 
43 
44 
45 

5037 
4/84 
3332 
2479 
1626 

4989 
4/35 
328  / 
2427 
(573 

494  / 
4086 
3230 
2375 
1520 

4892 
4036 
3/80 
2324 
1467 

4844 
3987 
3/29 
2272 
14/4 

4796 
3937 
3079 
2220 

1361 

4747 
3888 
3028 
2/68 
(308 

4699 
3638 
2977 
2//6 
/255 

4651 
3788 
2926 
2064 
(202 

37-4602 
38-3739 
39  '2875 
40-20(2 
41-1149 

I6'5672 
I6'97I3 
17-3753 
(77794 
(8'(835 

578/ 
9824 
3868 
79/1 
/955 

5890 
9936 
3982 
8028 
2074 

5999 
#048 
4097 
8/45 
2/94 

6(08 
0(59 
42(1 
8262 
2314 

6217 
027/ 
4325 
8379 
2433 

6326 
0383 
4440 
8496 
2553 

6435 
0495 
4554 
86/3 
2673 

6544 
0606 
4668 
8730 
2792 

6653 
07/8 
4782 
8847 
29(2 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 

47 
48 
49 

50 

0773 
992  / 
9068 
82/5 
7362 

07/9 
9865 
9011 

8/58 
7304 

0665 
98/0 
8955 
8/00 
7245 

06/f 
9755 
8898 
8042 
7/86 

0557 
9699 
8842 
7984 
7/27 

0503 
9644 
8785 
7927 
7068 

0448 
9589 
8729 
7869 
7009 

0394 
9533 
8672 
78// 

6950 

0340 

9477 
86/5 
7753 
689) 

42-0285 
42  '9422 
43-8559 
447695 
45-6832 

(8'58;-6 
(8-99/6 
/  9  '3957 
(9-7998 
20-2039 

5998 

#04/ 
4085 
8/28 
2/72 

6(20 
0167 
42/3 
8259 
2305 

6243 

0292 
4340 
8389 
2438 

6365 
04/7 
4468 
85/9 
257/ 

6487 
0542 
4596 
8650 

2704 

66/0 
0666 
4723 
8780 
2837 

6732 
079  / 
485  / 
89/0 
2970 

6854 
09/6 
4978 
9040 
3/03 

6977 
(04f 
5/06 
9/7/ 
3235 

51 
52 
53 
54 
55 

65/0 
5657 
4804 
395  / 
3099 

6450 
5596 
4742 
3888 
3034 

6390 
5535 
4679 
3824 
2969 

6330 
5473 
46/7 
376/ 
2904 

6270 
54/2 
4555 
3697 
2840 

6209 
5351 
4492 
3633 
2775 

6/49 
5289 
4430 
3570 
27/0 

6089 
5228 
4367 
3506 
2645 

6029 
5/67 
4304 
3442 
2580 

46-5968 
47-5/05 
48  '4242 
49-3378 
50-25/5 

20-6080 
21*0130 
31-4161 

21-8202 
22-2243 

62/5 
0259 
4302 
8346 
2389 

635  ( 
0397 
4443 
8489 
2535 

6487 
0535 
4584 
8633 
2682 

6622 
0674 
4725 
8776 
2828 

6758 
08/2 
4866 
8920 
2974 

6893 
0950 
5007 
9064 
3/20 

7029 
/088 
5/48 
9207 
3267 

7165 
(227 
5289 
935/ 
3413 

7300 
(365 
5430 
9494 
3559 

SI 

52 
53 
54 
55 

56 
57 
58 
59 

60 

2246 
(393 
0540 
9688 

8835 

2(80 
(326 
0472 
9618 
8764 

2/14 
/259 
0404 
9549 
8694 

2048 
//92 
0336 
9479 
8623 

(982 
1125 

0267 
9410 
8552 

1916 
1058 
0/99 
9340 
8482 

/850 

0990 
0/30 
927  / 
84/1 

/784 
0923 
#062 
920  / 
8340 

/7/8 
0856 
9994 
9/31 
8269 

51-1652 

52'0788 
52'9925 
53-9062 
54-8/98 

22-6283 
23-0324 
23-4365 
23-8406 
24'  2447 

6432 
0476 
45/9 
8563 
2606 

658( 

0627 
4674 
8720 
2766 

6730 

0779 
4828 
8877 
2925 

6879 
093  / 
4982 
9034 
3085 

7028 
/082 
5/36 
9/90 
3245 

7/77 
/234 
529  / 
9347 
3404 

7326 

(385 
5445 
9504 
3564 

7475 
(537 
5599 
966  ( 
3723 

7624 
(688 
5753 
98/8 
3883 

56 
57 
58 
59 

60 

61 
62 
63 
64 
65 

7982 
7/29 
6277 
5424 
457  / 

79/0 
7056 
6203 
5349 
4495 

7839 
6983 
6/28 
5273 
44/8 

7767 
69(( 
6054 
5/98 

4342 

7695 
6837 
5980 
5/23 
4265 

7623 
6764 
5906 
5047 
4188 

755  / 
669  / 
5831 
4972 
4((2 

7479 
66/8 
5757 
4896 
4035 

7407 
6545 
5683 
4820 
3958 

55-7335 
56'647/ 
57-5608 
58  '4745 
59  '388  / 

24-6487 
25-0528 
25-4569 
25-86/0 
26-2650 

6650 
0693 
4736 
8780 
2823 

68/2 
0858 
4904 
8950 
2996 

6974 
(023 
5072 
9/20 
3/69 

7/36 

use 

5239 
9291 
3342 

7299 
(353 
5407 
946  / 
35/5 

746  / 
/5/8 
5574 
9631 
3688 

7623 
(682 
5742 
980  / 
3S6/ 

7785 
(847 
5909 
9971 
4033 

7947 
20/2 
6077 
#/4/ 
4206 

6) 
62 
63 

64 
65 

66 
67 
68 
69 
70 

37/8 
2866 
20/3 
f/60 
0307 

364  / 
2787 
/933 
(079 
0225 

3563 
2708 
(853 
0998 
0/43 

3485 
2629 
/773 
09/7 

#060 

3408 
2550 
/693 
0835 
9978 

3330 
247  / 
/6/3 
0754 
9895 

3252 
2392 
/532 
0672 
98(3 

3/74 
23/3 
/452 
059) 
9730 

3096 
2234 
/372 
05/0 
9647 

60'30/S 
61-2155 
62-1291 

63-0428 
63-9565 

26  '669  / 
27-0732 
27-4773 
27-88/3 
28-2854 

6867 
09/0 
4954 
8997 
304  ( 

7042 

(OSS 
5/35 
9/8/ 
3227 

72/8 
/267 
53/5 
9364 
34/3 

7393 

(445 
5496 
9548 
3599 

7569 
(623 
5677 
973  / 
3785 

7744 
1801 
5858 
99/5 
397( 

7920 
/979 
6039 
#098 
4/58 

8095 
2)57 
62/9 
0282 
4344 

827/ 
2336 
6400 
0465 
4530 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

9455 
8602 
7749 
6896 
6044 

937  / 
85/7 
7663 
6809 
5955 

9288 
8432 
7577 
6722 
5867 

9204 
8348 
749  / 
6635 
5779 

9/20 
8263 
7405 
6548 
5691 

9037 
8/78 
73/9 
646  / 
5602 

8953 
8093 
7233 
6373 
55/4 

8869 
8008 
7/47 
6286 
5425 

8785 
7923 
706/ 
6/99 
5336 

64  -870  / 
65-7838 
66-6975 
67'6I1  1 
68-5248 

28-6895 
29-0936 
29-4977 
29-90/7 
30'3058 

7084 
1127 
5171 
9214 
3258 

7273 
(3/9 
5365 
94/f 
3457 

7462 
(5/0 
5559 
9608 
3657 

765/ 
(702 
5753 
9805 
3856 

7839 
(893 
5947 
#002 
4056 

8028 
2085 
6/42 
0/98 
4255 

82/7 
2276 
6336 
0395 
4454 

8406 
2468 
6530 
0592 
4654 

8594 
2659 
6724 
0788 
4853 

71 
72 
73 
74 
75 

76 

77 
78 
79 
80 

5/9/ 
4338 
3485 
2633 
(780 

5101 

4248 
3394 
2540 
(686 

50/2 
4/57 
3302 
2447 
/592 

4923 
4066 
32/0 
2354 
/497 

4833 
3976 
3118 
2261 
1403 

4743 
3885 
3026 
2168 
/309 

4654 
3794 
2934 
2074 
(2/4 

4564 
3703 
2842 
(98( 
//20 

4474 
36/2 
2750 
/888 
(026 

69-4384 
70-3521 
71-2658 
72-1794 
73-0931 

307099 
3C//40 
3C5/80 
3C922( 
32  '3262 

730  / 
/345 
5388 
943  / 
3475 

7503 
/549 
5595 
9642 
3688 

7705 
/754 
5803 
9852 
3900 

7908 
/959 
60/0 
#062 
4//3 

8//0 
2/64 
62/8 
0272 
4326 

83/2 
2369 
6425 
0482 
4539 

85/4 
2573 
6633 
0692 
475  / 

87/6 

2778 
6840 
0902 
4964 

89/8 
2983 
7047 
f  f/2 
5/77 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 

0927 
#074 
9222 
8369 
75/6 

0832 
9978 
9/24 
8270 
74/6 

0736 
9891 

9026 
8171 
7316 

064/ 
9785 
8929 
8072 
72/6 

0546 
9688 
883  / 
7973 
7116 

0450 
9592 
8733 
7874 
70/6 

0355 
9495 
8635 
7775 
69/5 

0259 
9398 
8537 
7676 
68/5 

0/63 
930  / 
8439 
7577 
67/5 

74-0068 
74-9204 
75-8341 
76-7478 

77-6614 

32  7303 
33  '(344 
33-5384 
33-9425 
34-3466 

75/8 
(562 
5605 
9649 
3692 

7734 
/780 
5826 
9872 
39/8 

7949 
/998 
6047 
#096 
4144 

8/65 
22/6 
6268 
03/9 
4370 

8380 
2434 
6488 
0542 
4596 

8595 
2652 
6709 
0766 
4822 

88// 
2870 
6930 
0989 
5048 

9026 
3088 
7/50 
/2/2 
5274 

924  / 
3306 
737  / 
/436 
5500 

8/ 
82 
83 
84 
85 

86 

87 
88 
89 
90 

6663 

58/0 
4958 
4/05 
3252 

6562 
5708 
4854 
4000 
3/46 

6461 
5606 
4751 
3896 
3041 

6360 
5503 
4647 
379  / 
2935 

6258 

5401 
4544 
3686 
2829 

6/57 
5298 
4440 
358  / 
2722 

6056 
5/96 
4336 
3476 
26/6 

5954 
5093 
4232 
337  / 
25/0 

5852 
4990 
4(28 
3266 

2404 

78-5751 

79-4887 
80  '4024 
8C3/6/ 
82-2297 

347507 
35  "(547 
35-5588 
35-9629 
36-3670 

7735 
1779 
5822 
9866 

3909 

7964 
20/0 
6056 
#/03 
4/49 

8/93 
2242 
629  / 
0339 
4388 

8422 
2473 
6525 
0576 
4627 

8650 
2705 
6759 
08/3 

4867 

8879 
2936 
6993 
1049 
5/06 

9/08 
3/67 
7227 
(286 
5345 

9336 
3398 

7460 
/523 
5585 

9565 
3630 
7694 
/759 
5824 

86 

87 
8S 
89 
90 

91 
92 
93 
94 
95 

2399 
(547 
0694 
984  / 
8988 

2293 
/439 
0585 
973  / 
8877 

2/85 
(330 
0475 
9620 
8765 

2078 
(222 
0366 
9509 
8653 

1971 
1114 
0256 
9399 
8541 

/864 
/005 
0/47 
9288 
8429 

1756 
0897 
#037 
9/77 
83/7 

/649 
0788 
9927 
9066 
8205 

/542 
0679 
98/7 
8955 
8093 

S3-/434 
84-0571 
84-9707 
85-8844 
86  798  ( 

367711 

37-1751 
37-5792 
37  9833 

38  3874 

7953 
(996 
6040 
#083 
4/26 

8/95 
224  ( 
6287 
0333 
4379 

8437 
2486 
6534 
0583 

4632 

8679 
2730 
6782 
0833 
4885 

892  / 
2975 
7029 
/OS3 
5/37 

9/63 
3220 
7276 
/333 
5390 

9405 
3464 
7524 
(583 

5642 

9647 
3709 
7771 
1833 
5895 

9889 
3953 
80/8 
2083 

6/47 

91 

92 
93 
94 
95 

96 
97 
98 
99 
1 

66 

8/36 
7283 
6430 
5577 

4725 

8023 
7/69 
63/5 
546  / 

4607 

79/0 

7055 
6200 
5345 
4490 

7797 
694  / 
6084 
5228 
4372 

7684 
6826 
5969 
5111 
4254 

757/ 
67/2 
5853 
4995 
4/36 

7457 
6598 

5738 
4878 
40/8 

7344 
6483 
56C2 
476/ 
3900 

723  / 
6368 
5506 
4644 
3782 

87-7117 
88-6254 
89-5390 
90-4527 

91  '366'i 

38-79(4 
39  '(955 
395996 
40-0037 
40-4078 

8(70 
22(3 
6257 
0300 
4344 

8425 
247  / 
65/7 
0564 
46/0 

868/ 

2729 
6778 
0827 
4876 

8936 
2987 
7039 
/090 
5/42 

9/9/ 
3245 
7299 
/353 

5408 

9446 
3503 
7560 
(6/7 
5673 

9702 
376( 
782  ( 
(880 

S'.'3'i 

9957 
40/9 
808  / 
2/43 
6205 

#2/2 
4277 
834  / 
2406 
647/ 

96 

97 
98 
99 
100 

10' 

9' 

8'    1'    6' 

5' 

4' 

3' 

2' 

r 

]()' 

9'  |  8' 

7' 

6'  |  5'    4'  |  3'  |  2' 

F 

o 

SINE. 

COSINE.            66° 

TRAVERSE  TABLES. 


24 
/ 

2 
3 

4 
5 
6 

7 
8 
9 
(0 

COS  INK. 

SINE.             24° 

()' 

F 

2' 

3' 

4' 

5' 

6' 

7' 

8' 

9' 

()'    1'  |  2' 

3'   4'    5' 

6'  |  7' 

8' 

9' 

( 
2 
3 
4 
5 
6 
7 
8 
9 
10 

9)35 
827  / 
7406 
6542 
5677 

9/34 
8269 
7403 
6537 
567( 

9/33 
8266 
7399 
6532 
5665 

9/32 

8264 
7396 
6528 
5660 

9/3/ 
826  / 
7392 
6523 
5654 

9(30 
8259 
7389 
65/8 
5648 

9/28 
8257 
7385 
65/3 
5642 

9/27 
8254 
7381 
6509 
5636 

9/26 
8252 
7378 
6504 
5630 

•9/25 
/  "8250 
2V374 
3  '6499 
4  '5624 

•4067 
•8/35 

;  -2202 

/  '6269 
2-0337 

4070 
8/40 
22/0 
6280 
0350 

4073 
8/45 
22/8 
6291 
0363 

4075 
8/5( 
2226 
630  / 
0377 

4078 
8(56 
2234 
63/2 
0390 

4081 
8/61 
2242 
6323 
0403 

4083 
8/67 
2250 
6333 
04/7 

4086 
8/72 
2258 
6344 
0430 

4089 
8(77 
2266 
6354 
0443 

409) 
8183 
2274 
6365 
0456 

48(3 
3948 
3084 
22/9 
(355 

4806 
3940 
3074 
2208 
/343 

4799 
3932 
3065 
2/98 
1331 

479  / 
3923 

3055 
2/87 
1319 

4784 
39/5 
3046 
2/76 
1307 

4777 
3907 
3036 
2/66 
(295 

4770 
3898 
3027 
2/55 
(283 

4763 
3890 
30/7 
2/44 
/272 

4756 
3882 
3008 
2/34 
/260 

5  '4749 
6  '3873 
7  "2998 
S'2/23 
9'/248 

2*4404 
2'8472 
3-2539 
3-6606 
4-0674 

4420 
8490 
2560 
6630 
0700 

4436 
8509 
258  / 
6654 
0727 

4452 
8527 
2603 
6678 
0753 

446S 
8546 
2624 
6702 
0780 

4484 
8565 
2645 
6726 
0806 

4500 
8583 
2666 
6750 
0833 

45/6 
8602 
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7952 
7080 

0463 
9589 
87/5 
784  / 
6967 

83-0355 
83-9479 
84-8604 
85-7729 
86-6854 

37-0/30 
37-4/98 
37-8265 
38-2332 
38-6400 

0372 
4442 
85/2 
2582 
6652 

06/4 
4687 
8759 
2832 
6905 

0856 
493  ( 
9006 
3082 
7(57 

(097 
5/75 
9253 
333  / 
7409 

/339 
5420 
9500 
358  / 
7662 

(58( 
5664 
9747 
383  / 
79/4 

/S22 
5908 
9994 
4080 
8(66 

2064 
6(53 
#24  ( 
4330 
84(8 

2305 
6397 
0488 
4579 
867) 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

65 

7004 
6(39 
5275 
44/0 
3546 

6890 
6024 
5/59 
4293 
3427 

6776 
5909 
5043 
4/76 
3309 

6663 
5794 
4926 
4058 
3/90 

6549 
5679 
48/0 
394/ 
3072 

6435 
5564 
4694 
3823 
2953 

632  / 

5449 
4578 
3706 
2834 

6207 
5334 
446/ 
3588 
27/5 

6093 
52/9 

4345 
347  / 
2597 

87-5978 
88-5/03 
89-4228 
90  '3353 
91-2478 

39-0467 
39-4535 
39'8602 
40-2669 
40-6737 

0722 
4792 
8862 
2932 
7002 

0977 
5050 
9/23 
3/95 

7268 

(232 
5308 
9383 
3458 
7534 

/487 
5565 
9643 
372  / 

7799 

(742 
5823 
9904 
3984 

N.i.,5 

1997 
6081 
#/64 
4247 
833  / 

2252 
6338 
0424 
45(0 
8596 

2507 
6596 
0684 
4773 

8862 

2762 

6853 
0944 
5036 
9)27 

96 
97 
98 
99 
100 

677 

59'  |  58'  |  57'  |  56' 

55'   54'   53'   52' 

51' 

lid' 

59' 

58' 

57' 

5(i' 

55'  |  54'  |  53' 

52' 

61' 

SINE. 

COSINE.            G5° 

TRAVERSE  TABLES. 


24°           COSINE. 

SINE.             24° 

10' 

ii' 

12' 

If 

14'   15' 

16'   17' 

18' 

19' 

10' 

11'  |  12' 

13'   14' 

15' 

16'   IT'  !  18' 

19' 

/ 
2 
3 
4 
5 

/ 

2 
3 
4 
5 

9/24 
8247 
737  / 
6494 
56/8 

9/22 
8245 
7367 
6490 
56/2 

9/2/ 
8242 
7364 
6485 
5606 

9/20 
8240 
7360 
6480 
5600 

9119 
8238 
7356 

6475 
5594 

9)18 
8235 
7353 
6470 
5588 

9116 
8233 
7349 
6466 
5582 

9//5 
8230 
7346 
6461 
5576 

9114 
8228 
7342 
6456 
5570 

'9//3 
C8226 
2  '7339 
3'645/ 
4  "5564 

•4094 
•8/88 
/  '2282 
/  "6376 
2-0470 

4097 
8/93 
2290 
6386 
0483 

4099 
8198 
2298 
6397 
0496 

4/02 
8204 
2306 
6408 
0509 

4105 
8209 
23/4 
64/8 
0523 

4/07 
82/4 
2322 
6429 
0536 

4//0 
8220 
2330 
6439 
0549 

4112 
8225 
2337 
6450 
0562 

4115 
8230 
2345 
646  / 
0576 

4//8 
8236 
2353 
6471 
0589 

6 
7 
8 
9 
/O 

4742 
3865 
2989 
2112 
1236 

4734 
3857 
2979 
2/02 
/224 

4727 
3848 
2970 
209  / 
/2/2 

4720 
3840 
2960 
2080 
/200 

47/3 
3832 
295  / 
2069 
//88 

4706 
3823 
294  / 
2059 
//76 

4699 
38/5 
293  / 
2048 
M64 

469  / 
3807 
2922 
2037 
M52 

4684 
3798 
29/2 
2026 
//40 

5  '4677 
6'3790 
7'2903 
8'20/6 
9-//2S 

2'4564 
2'8657 
3'275( 

3-6S45 
4-0939 

4579 
8676 
2773 
6869 
0966 

4595 
8695 
2794 
6893 
0992 

4611 
87/3 
28/5 
69/7 
1019 

4627 
8732 
2836 
6941 
/045 

4643 
8750 
2858 
6965 
/072 

4659 

8769 
2879 
6989 
(098 

4675 
8787 
2900 
70/2 
//25 

469  / 
8806 
292/ 
7036 
1/51 

4707 
8825 
2942 
7060 
//78 

6 

7 
8 
9 
10 

/; 

12 
13 
14 
(5 

0359 
9483 
8607 
7730 
6854 

0346 
9469 
859) 
77/4 
6836 

0333 
9454 
8576 
7697 
68/8 

0320 
9440 
8560 
7680 
6800 

0307 
9426 
8545 
7663 
6782 

0294 
94// 
8529 
7647 
6764 

028  / 
9397 
85/4 
7630 
6746 

0268 
9383 
8498 
76/3 
6728 

0254 
9368 
8482 
7596 
67/0 

/  0'024I 
/  0-9354 
/C8467 
12-7580 
13-6693 

4-5033 
4-9/27 
5'322( 
5V3/5 
6-/409 

5062 
9159 
3256 
7352 
(449 

5092 
9/9/ 
3290 
7389 
(488 

5121 
9223 
3324 
7426 
/52S 

5/50 
9254 
3359 
7464 
/568 

5/79 
9286 
3393 
750  / 
(608 

5208 
9318 
3428 
7538 
(648 

5237 
9350 
3462 
7575 
(687 

5267 
9382 
3497 
76/2 
1727 

5296 
94/4 
353  / 
7649 
/767 

II 
12 
13 
14 
15 

(6 
17 
18 
19 

20 

5977 
5101 
4225 
3348 

2472 

5958 
508  / 
4203 
3325 
2448 

5939 
5060 
4/82 
3303 
2424 

5920 
5040 
4/60 
3280 
2400 

590  / 
5020 
4(39 
3257 
2376 

5882 
5000 
4//7 
3235 
2352 

5863 
4979 
4096 
32/2 
2329 

5844 
4959 
4074 
3/89 
2305 

5825 
4939 
4053 
3/67 
228  / 

14-5805 
IS'4918 
16-4031 
17-3144 
18-2257 

6'5503 
6-9597 
7'369/ 

7V7S5 
8-/S78 

5545 
9642 
3738 
7835 
1932 

5588 
9687 
3786 
7885 
/985 

5630 
9732 
3834 
7936 
2038 

5673 
9777 
3882 
7986 
2091 

5715 
9822 
3929 
8037 
2/44 

5757 

9867 
3977 
8087 
2/97 

5800 
99/2 

4025 
8/37 
2250 

5842 
9957 
4073 
6(88 
2303 

5885 
#003 
4/20 
8238 
2356 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

(595 
07/9 
9842 
8966 
8090 

/570 
0693 
98/5 
8937 
8060 

(545 
0666 
9788 
8909 
8030 

/520 
0640 
9760 
8880 
8000 

(495 
06/4 
9733 
8852 
7970 

/470 
0588 
9705 
8823 
794  ( 

(445 
056/ 
9678 
8794 
7911 

1420 
0535 
9650 
8765 
788/ 

(395 
0509 
9623 
8737 
785  / 

19-1370 
20-0482 
20  "9595 
21  -8708 
227821 

S'5972 
9-0066 
9'4/60 
9'8254 
/  0-2348 

6028 
0/25 
4221 
83/8 
24/4 

6084 
0/83 
4282 
8332 
2481 

6/40 
024  / 

4343 
8445 
2547 

6/95 
0300 
4404 
8509 
26/3 

625  ( 
0358 
4465 
8573 
2680 

6307 
04/7 
4526 
8636 
2746 

6362 
0475 
4587 
8700 
28/2 

6418 
0533 
4648 
8763 
2879 

6474 
059  / 
4709 
8827 
2945 

21 
22 
23 

24 
25 
26 
27 
28 
29 
30 

72/3 
6337 
5460 
4584 
3708 

7/82 
6305 

5427 
4549 
3672 

7/5) 
6272 
5394 
45/5 
3636 

7/20 
6240 
5360 
4480 
3600 

7089 
6208 
5327 

4446 
3564 

7058 
6/76 
5293 
44// 
3529 

7027 
6/43 
5260 
4376 
3493 

6996 

6111 
5226 
4342 
3457 

6965 
6079 
5/93 
4307 
342  / 

23-6934 
24'6047 
25-5/59 
26  '4272 
27-3385 

/  0'6442 
/  /  '0536 
(  /  '4630 
/  /  '8724 
(2-28/8 

65(1 

0608 
4704 
880  / 
2897 

6580 
0679 

4778 
8878 
2977 

6649 
075  / 
4853 
8955 
3056 

67/8 
0822 
4927 
9032 
3/36 

6787 
0894 
5001 
9/08 
32/6 

6856 
0966 
5076 
9/85 
3295 

6925 
(037 
5/50 
9262 

3375 

6994 
//09 
5224 
9339 

3454 

7063 
I/SO 
5298 
94/6 
3534 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

283  / 
/955 
/078 
0202 
9325 

2794 
/9/7 
/039 
0/6( 
9284 

2757 
/878 
1000 
0/21 
9242 

2720 
/840 
0960 
0080 
9200 

2683 
/802 
092  / 
#040 
9/59 

2646 
(764 
088  / 
9999 
9//7 

2609 
(726 
0842 
9958 
9075 

2572 
(687 
0803 
99/8 
9033 

2535 
1649 
0763 
9877 
899  ( 

28'249S 
29-1611 
30'0724 
30-9836 
3  /  '8949 

/2'69/2 
(3-/006 
/  3  '5099 
(3-9/93 
)4'3287 

6994 
/090 
5/87 
9284 
3380 

7076 
//75 
5275 
9374 
3473 

7/58 
(260 
5362 
9464 
3566 

7241 
/345 
5450 
9554 
3659 

7323 
(430 
5537 
9644 
3752 

7405 
/5/5 
5625 
9735 
3844 

7487 
/600 
57/2 
9825 
3937 

7569 
/685 
5800 
99/5 
4030 

7652 
/769 
5887 
#005 
4123 

31 
32 
33 
34 
35 

8449 
7573 
6696 
5820 

4943 

8406 
7529 
665  / 
5773 
4896 

8363 

7484 
6606 
5727 

4848 

8320 
7440 
6560 
5680 
4800 

8277 
7396 
65/5 
5634 
4753 

8234 
7352 
6470 
5587 
4705 

8I9/ 
7308 
6424 
554  / 
4657 

8/48 

7263 
6379 
5494 
4609 

8105 
72/9 
6333 
5447 
456  / 

32-8062 
33-7/75 
34'628S 
35-540/ 
36-45/3 

(4'73S/ 
(5*1475 

15-5569 
IS'9663 
16-3757 

7477 
(573 
5670 
9767 
3863 

7572 
/672 
577/ 

9870 
3969 

7668 
/770 
5872 
9973 
4075 

7763 
(868 
5972 
#077 
4/S/ 

7859 
(966 
6073 
0/80 
4288 

7954 
2064 
6/74 

0284 
4394 

8050 
2/62 
6275 
0387 
4500 

8145 
2260 
6375 
0491 
4606 

824  / 

2358 
6476 
0594 
47/2 

36 
37 
38 
39 

40 

4/ 
42 
43 
44 
45 

4067 
3(9( 
23/4 
/438 
056/ 

40/8 
3/41 
2263 
(385 
0508 

3969 
3090 
22/2 
(333 
0454 

3920 
3040 
2/60 
/280 
0400 

387/ 
2990 
2/09 
1228 
0347 

3822 
2940 
2058 
//75 
0293 

3773 
2890 
2006 
1123 
0239 

3724 
2840 
(955 
/070 
0/85 

3675 
2789 
(903 
1017 
0131 

37  '3626 
38-2739 
39'  (852 
40-0965 
41-0078 

16-7851 
17-1945 
17-6039 
IS'0133 
18-4227 

7960 
2056 
6/53 
0249 
4346 

8068 
2/68 
6267 
0366 
4465 

8/77 
2279 
638  / 
0483 
4585 

8286 
239  ( 
6495 
0600 
4704 

8395 
2502 
6609 
07/6 
4824 

8503 
26/3 
6723 
0833 
4943 

86/2 
2725 
6837 
0950 
5062 

872/ 
2836 
695  / 
/066 
5181 

8830 
2947 
7065 
//83 
530/ 

41 
42 
43 
44 
45 

46 
47 

48 
49 
50 

9685 
8808 
7932 
7056 
6/79 

9630 
8752 
7875 
6997 
6/20 

9575 
8696 
78/8 
6939 

6060 

9520 
8640 
7760 
6880 
6000 

9465 
8584 
7703 
6822 
594  / 

94// 
8528 
7646 
6763 
588/ 

9356 
8472 
7588 
6705 
582  / 

930  / 
84/6 
753  / 
6646 
576/ 

9246 
8360 
7474 
6588 
5702 

4f9l90 

42-8303 
43-74/6 
44-6529 

45-5642 

18-8320 
19-2414 
19-6508 
20-0602 
20-4696 

8443 
2539 
6636 
0732 
4829 

8565 

2664 
6763 
0862 
4962 

8687 
2789 
6890 
0992 
5094 

8809 
29/3 
70/8 
//22 
5227 

893  / 
3038 
7/45 
/252 
5359 

9053 
3/63 
7272 
(382 
5492 

9/75 
3287 
7400 
(5/2 

5625 

9297 
34/2 
7527 
(642 
5757 

94/9 
3536 
7654 
(772 
5890 

46 
47 

48 
49 
50 

51 
52 
53 
54 
55 

5303 
4426 
3550 
2674 
1797 

5242 
4364 
3487 
2609 
(732 

5/8/ 
4302 
3424 
2545 
/666 

5/20 
4240 
3360 
2480 
/600 

5060 
4/78 
3297 
24/6 
(535 

4999 
4//6 
3234 
235  / 
/469 

4938 
4054 
3/7/ 
2287 
/403 

4877 
3992 
3/07 
2222 
/33S 

48/6 
3930 
3044 
2/58 
/272 

46-4755 
47-3867 
48-2980 
49-2093 
50-/206 

20  '8790 
21  '2884 
21  '6978 
22-1072 

22-5/66 

8925 
3022 
7//9 
/2/5 
53/2 
"9408 
3505 
760  / 
(698 
5795 

906/ 
3/60 
7259 
(358 
5458 

9/96 
3298 
7400 
(502 
5604 

933  / 
3436 
7540 
(645 
5749 

9467 
3574 
768  / 
(788 
5895 

9602 
37/2 
7822 
(93/ 
604/ 

9737 
3850 
7962 
2075 
6/87 

9872 
3987 
8/03 
22/8 
6333 

#008 
4/25 
8243 
2361 
6479 

51 
52 
S3 

54 
55 

56 

57 
58 
59 

60 

092  / 
M44 

9/68 
829  / 
74/5 

0854 
9976 
9099 
822/ 
7344 

0787 
9908 
9030 
8/5/ 
7272 

0720 
9840 
8960 
8080 
7200 

0654 
9772 
8891 
80/0 
7/29 

0587 
9704 
8822 
7940 
7057 

0520 
9636 
8753 
7869 

6986 

0453 
9568 
8683 
7799 
69/4 

0386 
9500 
86/4 
7728 
6842 

51-0319 
5  1'9432 
52-8544 
53V657 
54-6770 

22  '9260 
23-3354 
23-7448 
24'/54/ 
24-5635 

9557 
3656 
7755 
/855 

5954 

9705 
3807 
7909 
20// 
6//3 

9854 
3959 
8063 
2/68 
6272 

#003 
4110 
82/7 
2324 
6431 

0/5/ 
426( 
8371 
248  / 
6590 

0300 
44/2 
8525 
2637 
6750 

0448 
4563 
8678 
2793 
6909 

0597 

47/4 
8832 
2950 
7068 

56 
57 
58 
59 

60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

6539 
5662 
4786 
3909 
3033 

6466 
5588 
47// 
3833 
2956 

6393 
55/4 
4636 
3757 
2878 

6320 
5440- 
456  / 
368/ 
280  / 

6248 
5367 
4485 
3604 
2723 

6/75 
5292 
44/0 
3528 
2645 

6/02 
52/8 
4335 
345  / 
2568 

6029 
5/44 
4259 
3375 
2490 

5956 
5070 
4/84 
3298 
24/2 

55-5883 
56-4996 
57-4/09 
58'322/ 
59-2334 

24-9729 
25-3823 
25-79/7 
26-20// 
26-6/05 

989  / 
3988 
8084 
2(8f 
6278 

#053 
4/52 
825  / 
235  / 
6450 

02/5 
43/7 
84/9 
252/ 
6622 

0377 
4481 
8586 
2690 
6795 

0539 
4646 
8753 
2860 
6967 

0700 
4810 
8920 
3030 
7/40 

0862 
4975 
9087 
3/99 
73/2 

/024 
5/39 
9254 
3369 
7484 

M85 
5303 
942  / 
3539 
7657 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

2/57 
/280 
0404 
9527 
865( 

2078 
(200 
0323 
9445 
8568 

(999 
/(20 
0242 
9363 
8484 

(92/ 
1041 
-0/6/ 
928  ( 
840  ( 

/842 
096  / 
#079 
9/98 
83/7 

(763 

088/ 
9998 
9//6 
8233 

(684 
0800 
99/7 
9033 
8/50 

(605 
0720 
9836 
8951 
8066 

(526 

0640 
9754 
8868 
7982 

60-1447 
61  "0560 
61  -9673 
62-8786 
63'7898 

27'0/99 
27  '4293 
27-8387 
28  "248  / 
28-6575 

0374 

447  / 
8567 
2664 
6760 

0549 
4648 
8748 
2847 
6946 

0724 
4826 
8928 
3030 
7/32 

0899 
5004 
9/08 
32/3 
73/8 

(074 
5/82 
9289 
3396 
7503 

1250 
5359 
9469 
3579 
7689 

/424 
5537 
9649 
3762 
7874 

(600 
57(5 
9830 
3945 

8060 

(774 
5892 
#0/0 
4/28 
8246 

71 
72 
73 
74 
75 

7774 
6898 
6022 
5/45 
4269 

7690 
68/2 
5935 
5057 
4/79 

7605 
6726 
5848 
4969 
4090 

752  / 
664  / 
576/ 
4881 
400/ 

7436 
6555 
5673 
4792 
3911 

735  / 
6469 
5586 
4704 
3822 

7266 
6383 
5499 
46/5 
3732 

7/8/ 
6296 
54/2 
4527 
3642 

7096 
62/0 
5324 
4438 
3552 

64'70II 
65-6124 
66-5237 
67-4350 
68-3463 

29  0669 
29-4762 
29-8856 
30-2950 
307044 

0857 
4954 
9050 
3/47 
7243 

(045 
5/45 
9244 
3343 
7442 

(234  (422 
5336  5527 
9437  963  / 
3539  3736 
764  /  7840 

/6IO 
57/8 
9825 
3932 

8039 

/799 
5909 
#0/8 
4/28 
8238 

/987 
6099 
02/2 
4324 
8437 

2)75 
6290 
0406 
452  ( 
8636 

2363 
648  / 
0599 
47/7 
8835 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

3392 
25/6 
1640 
0763 
9887 

3302 
2424 
/547 
0669 
979  / 

3211 
2332 
(454 
0575 
9696 

3/21 
224  / 
1361 
048) 
9601 

3030 
2/49 
/268 
0386 
9505 

2939 
2057 
//74 
0292 
94/0 

2848 
(965 
1081 
0198 
93/4 

2757 
(873 
0988 
0/03 
92/8 

2667 
(78/ 
0895 
#009 
9/23 

69-2575 
70-1688 
71'OSOI 
71-9914 

72'9027 

3C//38 
3  /  '5232 
3  /  '9326 
32-3420 
32'75/4 

(340 
5436 
9533 
3630 
7726 

/54I 

564  / 
9740 
3839 
7938 

/743 
5845 
9947 
4049 
8/5/ 

/945 
6049 
#/54 
4258 
8363 

2/46 
6254 
036  / 
4468 
8575 

2348 

6458 
0568 
4677 
8787 

2549 
6662 
0774 
4887 
8999 

275  / 
6866 
098f 
5096 
92/2 

2952 
7070 
/I88 
5306 
9424 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 

9010 
8/34 
7257 
638  / 
5505 
4628 
3752 
2875 
(999 
1/23 

89/4 
8036 
7/59 
628  ( 
5403 
4526 
3648 
277/ 
1893 
/0/5 

88/7 
7938 
7060 
6/8/ 
5302 

872/ 
784  / 
696  / 
608  / 
520  / 

8624 
7743 
6862 
5980 
5099 

8527 
7645 
6762 
5880 
4998 

8430 
7547 
6663 
5780 

4896 

8334 
7449 
6564 
5679 

4794 

8237 
735  / 
6465 
5579 
4693 

73-8/40 
74-7252 
75-6365 
76'5478 

77-4591 

33-/608 
33-5702 
33-9796 
34-3890 

34-7983 

(823 
59(9 
#016 
4112 
8209 

2038 
6/37 
0236 
4335 
8435 

2253 
6354 

0456 
4558 
8660 

2467 
6572 
0676 
4781 
8886 

2682 
6789 
0897 
5004 

9/11 

2897 
7007 
1117 
5227 
9336 

3//2 
7224 
/337 
5449 
9562 

3327 
7442 
(557 
5672 
9787 

354  / 
7659 
(777 
5895 
#0/3 

81 

82 
83 
84 
85 

86 
87 
88 
89 
90 

4423 

S544 
.-666 
1787 
0*08 

432/ 

344  / 
256  / 
I68/ 
0801 

42(8 

3337 
2456 
(575 
0693 

4115 
3233 
235  / 
/468 

0587 

40/3 
3/29 
2245 
(362 
0478 

39/0 
3025 
2/40 
/255 
037  / 

3807 
292  / 
2035 
((49 
0263 

78-3704 
79-28/7 
80-/929 
81-1042 
82-0/55 

35  '2077 
35'6/7/ 
36-0265 
36-4359 
36'8453 

2306 
6402 
0499 
4595 
8692 

2534 
6633 
0732 
483  / 
893/ 

2762 
6864 
0966 
5068 
9/69 

2990 
7095 
//99 
5304 
9408 

3218 
7325 
(433 
5540 
9647 

3446 
7556 
(666 
5776 
9886 

3674 

7787 
/899 
60/2 

#/24 

3902 
80(8 
2/33 
6248 

0363 

4/30 
8248 
2366 
6484 
0602 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

65 

0246 
9370 
8493 
76/7 
6740 

0/38 
9260 
8383 
7505 
6627 

#0.79 
9/J'O 
827.1 

739J 
65/4 

992  / 
904  / 
8/6/ 
728  / 
640  / 

98/2 
893  / 
8050 
7/69 
6287 

9703 
882  ( 
7939 
7056 
6(74 

9595 
87// 
7828 
6944 
6060 

9486 
860( 
77/6 
6832 
5947 

9377 
849  1 
7605 
67(9 
5833 

82-9268 
83-83S/ 
84'7494 
85-6606 
86-57/9 

37-2547 
37'664/ 
38-0735 
38-4829 
38-8923 

2789 
6885 
0982 
5078 
9/75 

3030 
7/29 
/228 
5328 
9427 

327  / 
7373 
1475 
5577 
9679 

35/3 
76/7 
1722 
5826 
993  / 

3754 
7861 
(969 
6076 
#/83 

3996 
8/05 
22/5 
6325 

0435 

4237 
8349 
2462 
6574 
0687 

4478 
8593 
2708 
6824 
0939 

47/9 
8837 
2955 
7073 

1191 

91 
92 
93 
94 
95 

5864 
4988 
till 

3235 

2358 

5750 
4872 
3995 
3//7 

2239 

5635 

4756 
3878 
2999 
2/20 

'552/ 
464  / 
J76I 
i«8( 

200  / 

5406 
4525 
3644 
2763 

(882 

5292 
4409 
3527 
2644 
/762 

5/77 
4293 
34/0 
2526 

(643 

5062 
4/77 
3292 
2408 
/523 

4947 
406( 
3/75 
2289 

1403 

87-4832 
88-3945 
89-3058 
90-2171 
9I'I284 

39-30/7 
39'7(  // 
40  -(204 
40-5298 

40-9392 

327  / 
7368 
I46S 
5561 
9658 

3526 

7625 
(725 
5824 
9923 

3781 
7883 
(985 
6086 

#/88 

4035 
8140 
2245 
6349 

0454 

4290 
8397 
2505 
66/2 

07/9 

4545 
8655 
2764 
6874 

0984 

4799 
89/2 
3024 
7/37 
/249 

5054 
9/69 
3284 
7399 
(5/4 

5308 
9426 

3544 
7662 

/780 

96 
97 
98 
99 
(00 

r,<r 

49' 

48' 

47' 

46' 

45' 

44' 

43' 

42'    41' 

60' 

49' 

48' 

47' 

46'  |  45' 

•14' 

4j? 

42' 

41' 

SINE. 

COSINE.           65° 

TRAVERSE  TABLES. 


24 

/ 

2 
3 

4 
5 
6 
7 
8 
9 
10 

OOSINK. 

SINE.             24° 

•20' 

-21'  |  22'   23' 

24' 

2.')' 

2<i' 

27' 

28' 

29' 

20' 

21' 

22'   23' 

24' 

25' 

Bff 

27' 

28' 

29' 

1 

2 
3 
4 
5 

9112 
8223 
7335 
6447 
5558 

9//0 
8221 
7331 
6442 
5552 

9/09 
8218 
7328 
6437 
5546 

9108 
82/6 
7324 
6432 
5540 

9)07 
82(4 
732  / 

6427 

5534 

9/06 
82(/ 
73/7 
6423 
5528 

9(04 
8209 
73/3 
6418 
5522 

9/03 
8206 
73/0 
64/3 
55(6 

9(02 
8204 
7306 
6408 
5510 

•9/0/ 
1  '8202 
27302 
3-6403 
4-5504 

•4/20 
•824) 
)'236) 
1  '6482 
2-0602 

4/23 
8246 
2369 
6492 
06/5 

4(26 
8251 
2377 
6503 
0629 

4)28 
8257 
2385 
65(4 
0642 

4(3( 
8262 
2393 
6524 
0655 

4134 
8267 
2401 
6535 
0668 

4(36 
8273 
2409 
6545 
0682 

4)39 
8278 
24)7 
6556 
0695 

4(42 
8283 
2425 
6567 
0708 

4(44 
8289 
2433 
6577 
072  ( 

4670 
3781 
2893 
2005 
1116 

4663 
3773 
2884 
(994 
1)04 

4655 
3765 
2874 
1983 
(092 

4648 
3756 
2864 
1972 
/080 

464/ 
3748 
2855 
1962 
1068 

4634 
3739 
2845 
1951 
(056 

4627 
373  ( 
2835 

(940 
(044 

46(9 
3723 
2826 
1929 
1032 

4612 
37(4 
28(6 
(9/8 
(020 

5-4605 
6-3706 
7-2807 
S'1907 
9-/008 

2'4723 
2  '8843 
3-2964 
37084 
4')204 

4739 
8862 
2985 
7/08 
123) 

4754 
8880 
3006 
7(32 
1257 

4770 
8899 
3027 
7(56 
(284 

4786 
89(7 
3048 
7(79 
13(0 

4802 
8936 
3070 
7203 
1337 

48IS 
8954 
309( 
7227 
(363 

4834 
8973 
3))2 
725) 
1390 

4850 
899  ( 
3(33 
7275 
14(6 

4866 
90)0 
3)54 
7299 
)443 

6 

7 
8 
9 
(0 

II 
12 
13 
14 
15 

0228 
9340 
8451 
7563 
6675 

02/5 
9325 
8436 
7546 
6657 

0202 
93/1 
8420 
7529 
6639 

0/88 
9296 
8404 
75/3 
662/ 

0/75 
9282 
8389 
7496 
6603 

0(62 
9268 
8373 
7479 
6585 

0(49 
9253 
8358 
7462 
6566 

0(36 
9239 
8342 
7445 
6548 

0(22 
9224 
8326 
7428 
6530 

(0-0(09 
(0'92)0 
)/-83() 
12-7411 
13-65/2 

4-5325 
4-9445 
5'3566 
57686 
6-1807 

5354 
9477 
3600 
7723 
(846 

5383 
9509 
3635 
7760 
1886 

54(2 
9541 
3669 
7798 
1926 

544( 
9573 
3704 
7835 
(966 

547  ( 
9604 
3738 
7872 
2005 

5500 
9636 
3772 
7909 
2045 

5529 
9668 
3807 
7946 
2085 

5558 
9700 
3841 
7983 
2(25 

5587 
973) 
3876 
8020 
2)64 

II 
12 
13 
14 
IS 

16 
17 
18 
19 

20 

5786 
4898 
4009 
3121 
2233 

5767 
4877 
3988 
3098 
2209 

5748 
4857 
3966 
3076 
2/85 

5729 
4837 
3945 
3053 
2/61 

5709 
48(6 
3923 
3030 
2(37 

5690 
4756 
3901 
3007 
2O3 

5671 
4775 
3880 
2984 
2089 

5652 
4755 
3858 
2961 

2065 

5632 

4734 
3836 
2938 
2040 

I4'5613 

)5'47(4 
16-38(5 
(7-29(6 
(8'20(6 

6  '5927 
7'004S 
7-4168 
7-8288 
S'2409 

5970 
0093 
42/6 
8339 

2462 

60(2 
0(38 
4263 
8389 
25(5 

6054 
0(83 
430 
8440 
2568 

6097 
0228 
4359 
8490 
262  ( 

6(39 
0273 

4406 
8540 
2674 

6/8( 
03/8 
4454 
8590 
2727 

6224 
0363 

4502 
864) 
2780 

6266 
0408 
4549 
869  ( 
2833 

6309 
0453 
4597 
874) 
2886 

16 
17 

ia 

19 

20 

21 
22 
23 

24 
25 

1344 
0456 
9568 
8679 
7791 

1319 
0430 
9540 
8651 
7761 

/294 
0403 
9512 
8622 
7731 

1269 
0377 
9485 
8593 
7701 

(244 
0350 
9457 
8564 
767/ 

(2(8 
0324 
9430 
8535 
764  ( 

1/93 
0298 
9402 
8506 
76/( 

1(68 
027  ( 
9374 
S477 
758) 

(/43 
0245 
9347 
8449 
755  / 

(9'(l(7 
20'02(8 
20-93(9 
2  (  "8420 
22-7520 

8'6529 
9-0650 
9-4770 
9  '889) 
)0'30)1 

6585 
0708 
483  / 
8954 
3077 

6641 
0766 
4892 
90(8 
3(44 

6696 
0825 
4953 
90S( 
32)0 

6752 
0883 
50)4 
9)45 
3276 

6808 
094  f 
5075 
9209 
3342 

6863 
1000 
5/36 
9272 
3409 

69)9 
(058 
5)97 
9336 
3475 

6974 
11(6 
5258 
9399 
354  ( 

7030 
1174 
53(9 
9463 
3607 

21 
22 
23 
24 
25. 

26 
27 
28 
29 
30 

6903 
6014 
5126 
4237 
3349 

6871 
5982 
5092 
4203 
33/3 

6840 
5949 
5059 
4168 
3277 

6809 
5917 
5025 
4(33 
324  / 

6778 
5885 
499  / 
4098 
3205 

6747 
5852 
4958 
4063 
3(69 

67(5 
5820 
4924 
4029 
3(33 

6684 
5787 
4890 
3994 
3097 

6653 
5755 
4857 
3959 
306  ( 

23-662) 
24-5722 
25-4823 
26-3924 
27-3025 

)07)32 
1C/252 
1  /  '5372 
/  /  '9493 
(2-36/3 

7200 
1324 
5447 
9570 
3693 

7269 
(395 
5521 
9647 
3772 

7338 
(467 
5595 
9723 
3852 

7407 
1538 
5669 
9800. 
3931 

7476 
16/0 
5743 
9877 
40// 

7545 
(681 
58(8 
9954 
4090 

76(4 

)753 
5892 
#031 
4/70 

7683 
(824 
5966 
0108 
4249 

775  ( 
1896 
6040 
0/84 
4329 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39. 
40 

2461 
1572 
0684 
9796 
8907 

2424 
(534 
0644 
9755 
8865 

2386 
1496 
0605 
97/4 
8823 

2349 
(457 
0565 
9673 
87S/ 

23(2 
14/9 
0526 
9632 

8739 

2275 
(380 
0486 
9592 
8697 

2237 
(342 
0446 
9551 
8655 

2200 
1303 
0407 
95(0 
86(3 

2/63 
1265 
0367 
9469 
8571 

28  "2  (25 
29-1226 
30-0327 
30-9428 
31  '8529 

(27734 
(3-/S54 
(3-5975 
(4-0095 
(4-42(6 

78/6 
1939 
6062 
0185 
4308 

7898 
2024 
6150 
0275 
440  1 

7980 
2(09 
6237 
0365 
4494 

8062 
2)93 
6324 
0455 
4587 

8(44 
2278 
6412 
0546 
4679 

8227 
2363 
6499 
0636 
4772 

8309 
2448 
6587 
0726 
4865 

839) 
2532 
6674 
0816 
4957 

8473 
2617 
6761 
0906 
5050 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

80/9 
7131 
6242 
5354 
4465 

7976 
7086 
6/97 

5307 
4418 

7933 
7042 
6151 

5260 
4370 

7889 
6997 
6/05 
52/3 
4322 

7846 
6953 
6060 
5(67 
4273 

7803 
6908 
6014 
5120 
4225 

7760 

6864 
5968 
5073 
4(77 

7716 
68(9 
5923 
5026 
4(29 

7673 
6775 
5877 
4979 
408  / 

32-7629 
33-6730 
34-5831 
35-4932 
36-4033 

14  '833  6 
15  '2456 
(5-6577 
/  6  '0697 
(6-48/8 

8431 
2555 
6678 
0801 
4924 

8527 
2653 
6778 
0904 
5030 

8622 
275( 
6879 
(007 
5(36 

87(8 
2849 
6980 
(((( 

5242 

88(3 
2947 
7080 
12(4 

5348 

8908 
3045 
7J8( 
13)7 
5454 

9004 
3)43 
7282 
(42) 

5560 

9099 
3241 
7382 
1524 
5666 

9194 
3339 
7483 
(627 
5771 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

3577 
2689 
1800 
0912 
#024 

3528 
2638 
1749 
0859 
9970 

3479 
2588 
1697 
0806 
99/6 

3430 
2538 
1646 
0754 
9862 

3380 
2487 
(594 
070( 
9808 

3331 
2437 
(542 
0648 
9754 

3282 
2386 
(49( 
0595 
9699 

3232 
2336 
(439 
0542 
9645 

3/83 
2285 
(387 
0489 
959  ( 

3T3I34 
38-2234 
39-1335 
40-0436 
40  '9537 

(6-8938 
(7-3059 
(7'7(79 
I8-/300 
/  8  '5420 

9047 
3170 
7293 
(4)6 
5539 

9(56 
328( 
7407 
1533 
5659 

9264 
3393 
752  ( 
1649 
5778 

9373 
3504 
7635 
1766 
5897 

948  ( 
3615 
7749 
(882 
60/6 

9590 
3726 
7863 
(999 
6(35 

9699 
3838 
7977 
2)16 
6255 

9807 
3949 
8090 
2232 
6374 

99(6 
4060 
8204 
2349 
6493 

41 
42 
43 
44 
45 

9135 
8247 
7359 
6470 
5582 

9080 
8191 
7301 
6411 

5522 

9025 
8/34 
7243 
6353 

5462 

8970 
8078 
7/86 
6294 
5402 

89(5 
802  ( 
7(28 
6235 

5342 

8859 
7965 
7070 
6/76 
5282 

8804 
7908 
70/3 
6/17 
5222 

8748 
7852 
6955 
6058 
5/6/ 

8693 
7795 
6897 
5999 
5/0/ 

4C8638 
42-7738 
43-6839 
44  '5940 
45-5041 

(8  '9540 
(9'366( 
(977S/ 
20-1902 
20-6022 

9662 
3786 
7909 
2032 
6(55 

9784 
39(0 
8036 
2(62 

6287 

9906 
4035 
8/63 
229  / 
6420 

#028 
4(59 
8290 
242( 
6552 

0)50 
4284 
8417 
255( 
6685 

0272 

4408 
8544 
2681 
6817 

0394 
4533 
8672 
28)1 
6950 

0515 
4657 
8799 
2940 
7082 

0637 
4781 
8926 
3070 
72/4 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

4693 
3805 
29/7 
2028 
//40 

4632 
3743 
2853 
/964 
(074 

4571 
3680 
2790 
/S99 
1008 

45/0 
3618 
2726 
(834 
0942 

4449 
3556 
2662 
(769 
0876 

4387 
3493 
2599 
(704 
08/0 

4326 
3430 
2535 
(639 
0744 

4265 
3368 
247  / 
(574 
0678 

4203 
3305 
2407 
(509 
06(1 

46-4142 
47-3243 
48-2343 
49-1444 
SO  '0545 

2COI43 
2  C4263 
2  C8364 
22-2504 
22-6624 

0278 
440  ( 
8524 
2647 
6770 

04)3 
4539 
8664 
2790 
69(6 

0548 
4677 
8805 
2933 
7062 

0683 
48(4 
8945 
3076 
7207 

08(8 
4952 
9086 
3219 
7353 

0953 
5090 
9226 
3362 
7499 

(088 
5227 
9366 
3505 
7644 

1224 
5365 
9507 
3648 
7790 

(359 
5503 
9647 
379( 
7936 

51 
52 
53 

54 
55 

0252 
9363 
8475 
7587 
6698 

0/85 
9295 
8405 
75/6 
6626 

0//7 
9227 
8336 
7445 
6554 

#050 
9/58 
8266 
7374 
6482 

9983 
9090 
8(97 
7303 
6410 

99/6 
902  / 
8/27 
7232 
6338 

9848 
8953 
8057 
7(6( 
6266 

978) 

8S84 
7987 
7090 
6(94 

9713 
88(5 
79(7 
7019 
6(21 

SO'9646 
5  1-8747 
52-7848 
53-6948 
54-6049 

23  '0745 
23  '4865 
23-8986 
24  '3  106 
247227 

0893 
50(6 
9(40 
3263 
7386 

1042 
5(67 
9293 
34(9 
7545 

(190 
53(9 
9447 
3575 
7704 

(338 
5470 
960  ( 
3732 
7863 

(487 
562  ( 
9754 
3888 
8022 

1635 
577  ( 

9903 
4044 
8181 

(783 
5922 
#06  ( 
4200 
8339 

)932 
6073 
02(5 
4357 
8498 

2080 
6224 
0369 
45(3 
8657 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

J8/0 
492  / 
4033 
3/45 
2256 

5737 
4847 
3958 
3068 
2/78 

5664 
4773 
3882 
2991 
2/00 

5590 
4698 
3806 
29/4 
2022 

5517 
4624 
3731 
2838 
1944 

5444 
4549 
3655 
276  ( 
/866 

5370 
4475 
3579 
2684 
1788 

5297 
4400 
3503 
2607 
(7(0 

5223 
4325 
3428 
2530 
(632 

55-5/50 
56  "425  / 
57-3352 
58-2452 
59-1553 

25"/347 
25-5468 
25-9588 
26-3708 
26-7829 

(509 
5632 
9755 
3878 

soot 

(670 
5796 
9922 
4048 
8(73 

(832 
5960 
#089 
4217 
8346 

1994 
6(25 
0256 
4387 
8518 

2(55 
6289 
0423 
4556 
8690 

23(7 
6453 
0590 
4726 
8862 

2478 
66(7 
0756 
4895 
9034 

2640 
6782 
0923 
5065 
9206 

280  ( 
6946 
(090 
5234 
9379 

61 
62 
63 
64 
65 

(368 
0480 
959  / 
8703 
78/5 

1289 
0399 
9510 
8620 
773  / 

12/0 
03/9 
9428 
8537 
7647 

I/3/ 

0239 
9347 
8455 
7563 

1051 
0/58 
9265 
8372 
7479 

0972 
#078 
9183 
8289 
7394 

0893 
9997 
9(01 
8206 
73(0 

08(3 
99/6 
9020 
8/23 
7226 

0734 
9836 
8938 
8040 
7/42 

60-0654 
60-9755 
61-8856 
627957 
637057 

27'  (949 
27-6070 
28  '0(90 
28-43)1 
28  '843  ( 

2(24 
6247 
037( 

4494 
8617 

2299 
6425 
055  ( 
4676 
8802 

2474 
6602 
0731 

4859 
8988 

2649 
6780 
091) 
5042 
9(73 

2824 
6957 
(091 
5225 
9359 

2999 
7(35 
(271 
5408 
9544 

3(73 
73(2 
1451 
5590 
9729 

3348 
7490 
(631 
5773 
99/5 

3523 
7667 
1811 
5956 
#(00 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

6926 
6038 
5/50 
426  / 
3373 

6841 
5952 
5062 
4172 
3283 

6756 
5865 
4974 
4084 
3/93 

667( 
5779 
4987 
3995 
3(03 

6585 
5692 
4799 
3906 
30(3 

6500 
5606 
47)  / 
3817 
2923 

64(5 
55/9 
4624 
3728 
2832 

6329 
5432 
4536 
3639 
2742 

6244 
5346 
4448 
3550 
2652 

64-6)58 
65-5259 

66-4360 
67-346) 
68'256) 

29-2552 
29-6672 
30-0792 
30-49(3 
30-9033 

2740 
6863 
0986 
5(09 
9232 

2928 
7054 
1179 
5305 
943  ( 

31(6 
7244 
1373 
550  ( 
9630 

3304 
7435 
(566 
5697 
9828 

3492 
7626 
1760 
5893 
#027 

3680 
78(7 
1953 
6089 
0226 

3868 
8007 
2146 
6285 
0424 

4056 
8/98 
2340 
648  / 
0623 

4244 
8389 
2533 
6677 
082  / 

71 
72 
73 
74 
75 

2484 
/596 
0708 
98/9 
893  / 

2393 
1504 
0614 
9725 
8835 

2302 
1411 
0521 
9630 
8739 

221  ( 
(319 
0427 
9535 
8643 

2(20 
(226 
0333 
9440 
8547 

2028 
1(34 
0240 
9345 
845  ( 

(937 
(04( 
0/46 
9250 
8355 

(845 

0949 
#052 
9/55 
8258 

(754 
0856 
9958 
9060 
8/62 

69-1662 
70-0763 
70-9864 
7I'8965 
72-8066 

3C3(54 
3  /  '7274 
32'  1395 
32-55(5 
32-9636 

3355 

7478 
1601 
5725 
9848 

3557 

7682 
(808 
5934 
#060 

3758 

7886 
20(5 
6143 
0272 

3959 

8090 
2221 
6352 
0484 

4161 

8294 
2428 
6562 
0695 

4362 
8498 
2635 
677  ( 
0907 

4563 
8702 
2841 
6980 
1119 

4764 
8906 
3048 
7(89 
(33( 

4966 
9//0 
3254 
7399 
(543 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

8043 
7/54 
6266 
5378 
4489 

7945 
7056 
6166 
5277 
4387 

7848 
6958 
6067 
5176 
4285 

775( 
6859 
5967 
5075 
4/83 

7654 
676) 
5867 
4974 
408/ 

7556 
6662 
5768 
4873 
3979 

7459 
6563 
5668 
4772 
3877 

736( 
6465 
5568 
467  ( 
3774 

7264 
6366 
5468 
4570 
3672 

737/66 
74-6267 
75-5368 
76-4469 
77-3570 

33-3756 
33-7876 
34  '(997 
34'6/(7 
35-0238 

3971 
8094 
2217 
6340 
0463 

4/85 
831  ( 
2437 
6563 
0688 

4400 
8528 
2657 
6785 
09(4 

46(5 
8746 
2877 
7008 
(139 

4829 
8963 
3097 
7230 
1364 

5044 
9(80 
33)6 
7453 
(589 

5258 
9397 
3536 
7675 
1814 

5473 
96(4 
3756 
7898 
2039 

5687 
983  ( 
3976 
8(20 
2264 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

3601 
27/2 
/824 
0936 

#047 

3498 

2608 
1719 
0829 
9939 

3394 
2504 
1613 
0722 
9831 

329  / 
2399 
(507 
06/5 
9723 

3(88 
2295 
/402 
0508 
96/5 

3085 
2/90 
(296 
0402 
9507 

298) 
2086 
1)90 
0294 
9399 

2878 
(98( 
1084 
0/87 
929  ( 

2774 
(876 
0978 
#080 
9/82 

78-2670 
79-1771 
80-0872 
SO'9973 
SI  '9074 

35-4358 

35-8479 
36-2599 
36-6720 
37-0840 

4586 
8709 
2832 
6956 
)079 

4814 
8940 
3066 
7191 
(317 

5042 
9(70 
3299 
7427 
(556 

5270 
940( 
3532 
7663 
(794 

5498 
963) 
3765 
7899 
2032 

5725 
9862 
3998 
8)34 
227) 

5953 

#092 
4231 
8370 
2509 

6(81 
0323 
4464 
8606 
2747 

6409 
0553 
4697 
884  ( 
2986 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

65 

9/59 
8271 
7382 
6494 
5606 

9050 
8160 
727) 
6381 
5492 

8941 
8050 
7159 
6268 
5378 

8831 
7939 
7048 
6(56 
5264 

8722 
7829 
6936 
6043 
5(50 

86(3 
77(8 
6824 
5930 
5035 

8503 
7608 
67)2 
58)7 
4921 

8394 

7497 
6600 
5703 
4807 

8284 
7386 
6488 
5590 
4692 

82-8/75 
83  '7275 
84-6376 
85'5477 
86-4578 

37-4960 
37'908) 
38'320) 
38-7322 
39'  (442 

5202 
9325 
3448 
7571 
(694 

5443 
9569 
3694 
7820 
1946 

5684 
98(2 
3941 
8069 
2198 

5925 
#056 
4(87 
83(8 
2449 

6166 
0300 
4433 
8567 
2701 

6407 
0543 
4680 
88)6 
2952 

6643 
0787 
4926 
9065 
3204 

6889 
(03( 
5/72 
9314 
3456 

7(30 
1274 
54/9 
9563 
3707 

9) 
92 
93 
94 
95 

47/7 
3829 
2940 
2052 
//64 

4602 
37/2 
2823 
1933 
1044 

4487 
3596 
2705 
1815 
0924 

4372 
3480 
2588 
1696 

0804 

4256 
3363 
2470 
(577 

0684 

4l.il 
3247 
2352 
1458 
0564 

4025 
3(30 
2234 
(339 
0443 

39/0 
30/3 
21(6 
1220 
0323 

3794 
2896 
(998 
1100 
0202 

87-3679 
SS'2779 
89-/880 
90-0981 
91  '0082 

39-5563 
39  '9683 
40-3804 
40-7924 
41  "2045 

58(7 

9940 
4063 
8)87 
23(0 

6072 
#197 
4323 
8449 
2575 

6326 

0454 
4583 
87K 
2840 

6580 
07(( 

4842 
8973 
3/04 

6835 
0968 
5102 
9236 
3369 

7089 
)225 
5362 
9498 
3634 

7343 
(482 
562) 
9760 
3899 

7597 
(739 
5881 
#022 
4(64 

785  ( 
1996 
6140 
0284 
4429 

96 
97 
98 
99 
100 

41)' 

39' 

38' 

3V 

'Mi' 

35' 

34' 

33' 

32' 

31' 

40' 

39' 

38' 

3V 

3fi' 

35'   34' 

33' 

32' 

31' 

SINE. 

COSINE. 

65° 
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TRAVERSE  TABLES. 


24 
/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

0 

COSINE. 

SINE.            24° 

3o'  i  31' 

32' 

33'  |  34' 

35'  |  36' 

37'   38' 

39' 

30'   !  31'   3-2'   33'   34'   35'  |  36' 

37' 

38'  |  39' 

1 
2 
3 

4 
5 

9100 
8199 
7299 
6398 
5498 

9098 
8/97 
7295 
6394 
5492 

9097 
8/94 
7292 
6389 
5486 

9096 
8/92 
7288 
6384 
5480 

9095 
8/90 
7284 
6379 
5474 

9094 
8/87 
728  / 
6374 
5468 

9092 
8/85 
7277 
6369 
5462 

909( 
8/82 
7273 
6365 
5456 

9090 
8/80 
7270 
6360 
5450 

'9089 
I'8I77 
27266 
3-6355 
4-5444 

•4/47 
•8294 
/'244( 
/'658S 
2-0735 

4/50 
8299 
2449 
6598 
0748 

4/52 
8304 
2457 
6609 
076  ( 

4/55 
83/0 
2465 
66(9 
0774 

4(58 
83(5 
2473 
6630 
0788 

4(60 
8320 
2480 
6647 
080/ 

4(63 
8326 
2488 
665  / 
08/4 

4/65 
8331 
2496 
6662 

0827 

4/6S 
8336 
2504 
6672 
0840 

4/7/ 
834  / 
25/2 
6683 
0854 

4598 
3697 
2797 
/897 
0996 

4590 
3689 
2787 
(886 
0984 

4583 
3680 
2778 
/875 
0972 

4576 
3672 
2768 
1864 
0960 

4569 
3663 
2758 
/853 

0948 

456  / 
3655 
2749 
1842 
0936 

4554 
3647 
2739 
I83/ 
0924 

4547 
3638 
2729 
(820 
09/2 

4540 
3630 
2720 
(809 
0899 

5-4532 
6-3621 
7'27/fl 
8-1799 

9-0887 

2'4882 
2'9029 
3-3/75 
3-7322 
4'/469 

4897 
9047 
3/97 
7346 

/496 

49(3 
9066 
32(8 
7370 
(522 

4929 
9084 
3239 
7394 
/549 

4945 
9/03 
3260 

74/8 
(575 

496  ( 
9/2/ 
328  / 

744/ 
/602 

4977 
9/40 
3302 
7465 
/628 

4993 
9/58 
3324 
7489 
(655 

5009 
9/77 
3345 
75/3 
/68( 

5024 
9/95 
3366 
7537 
/707 

6 

7 
8 
9 

(0 

II 
12 
13 
14 
15 

0096 
9/95 
8295 
7395 
6494 

0082 
9/8/ 
8279 
7378 
6476 

0069 
9/66 
8264 
736  / 
6458 

0056 
9/52 
8248 
7344 
6440 

0043 
9/37 
8232 
7327 
6422 

0029 
9123 
82/6 
73/0 
6404 

00/6 
9/08 
820  / 
7293 
6385 

#003 
9094 
8/85 
7276 
6367 

9989 
9079 
8/69 
7259 
6349 

9-9976 
/0'9065 
11-8153 
12-7242 
IS'6331 

4'56I6 
4  '9763 
5'39(0 
5-8057 
6'2204 

5645 
9795 
3945 
8094 
2244 

5674 
9827 
3979 
•131 
2283 

5704 
9858 
4013 
8/68 
2323 

5733 
9890 
4048 
8205 
2363 

5762 
9922 
4082 
8242 
2402 

579( 
9954 
4//7 
8279 
2442 

5820 
9985 
4(5/ 
83/6 
2482 

5849 
#0(7 
4/85 
8353 
252  / 

5878 
0049 
4220 
8390 
2561 

)/ 
12 
13 
)4 
15 

16 
17 
18 
19 

20 

5594 
4693 
3793 
2893 
(992 

5574 
4673 
377  ( 
2870 
/968 

5555 
4652 
3750 

2847 
/944 

5536 
4632 
3728 
2824 
(920 

55/6 
461  / 
3706 
280  / 
(896 

5497 

459  ( 
3684 
2778 
(87) 

5478 
4570 
3662 
2755 
/847 

5458 
4550 
364/ 
2732 
(823 

5439 
4529 
36/9 
2709 
/799 

(4-5420 
IS  4508 
16-3597 
17-2686 
IS'1775 

6'635( 
7-0498 
7-4645 

7'8792 
8'2939 

6393 

0543 
4692 
8842 
2992 

6436 

0588 
4740 
8892 
3045 

6478 
0633 
4788 
8943 
3097 

6520 
0678 
4835 
8993 
3(50 

6563 
0723 
4883 
9043 
3203 

6605 
0768 
493  ( 
9093 
3256 

6647 
08/3 
4978 
9(44 
3309 

6690 
0858 
5026 
9(94 
3362 

6732 
0903 
5073 
9244 
34(5 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

/092 
0191 
9291 
839  / 
7490 

(067 
0/65 
9263 
8362 
7460 

1041 

0138 
9236 
8333 
7430 

(0/6 
0112 
9208 
8304 
7400 

0990 
0085 
9/80 
8275 
7370 

0965 
0059 
9/52 
8246 
7339 

0940 
0032 
9/24 
82(7 
7309 

09/4 
#005 
9096 
8(88 
7279 

0889 
9979 
9069 
8159 

7248 

I9'0863 
19-9952 
20-9041 
21-8129 
22-7218 

87086 
9'/233 
9-5379 
9  '9526 
/  D'3673 

7/4( 
/29( 
5440 
9590 
3739 

7(97 
)349 
550) 
9653 
3806 

7252 
/407 
5562 
97/7 
3872 

7308 
(465 
5623 
9780 
3938 

7363 
/524 

5684 
9844 
4004 

74(9 
(582 
5745 
9907 
4070 

7475 
(640 
5805 
997  / 
4136 

7530 
(698 
5866 
#034 
4202 

7586 
1756 
5927 
0098 
4269 

21 
22 
23 

24 
25 

26 

27 
28 
29 

30 

6590 
5690 
4789 
3889 

2988 

6559 
5657 
4755 
3854 
2952 

6527 

5624 
4722 
38/9 
29/6 

6496 
5592 
4688 
3784 
2880 

6464 
5559 
4654 
3749 
2843 

6433 
5526 
4620 
37/4 
2807 

640) 
5494 
4586 
3678 
277( 

6370 
546( 
4552 
3643 
2735 

6338 
5428 
45/8 
3608 
2698 

23-6307 
24-5396 
25-4484 
26-3573 
27-2662 

/07820 
//'/967 
I/-6//4 
/2-026I 

(2-4408 

7889 
2039 
6(88 
0338 
4487 

7958 
2))0 
6262 
04)5 
4567 

8027 
2(82 
6336 
049  / 

4646 

8095 
2253 
64(0 
0568 
4726 

8164 
2324 
6485 
0645 
4805 

8233 
2396 
6559 
072/ 

4884 

8302 
2467 
6633 
0798 
4964 

837/ 
2539 

6707 
C875 
5043 

8439 
26(0 
678  / 
095  / 
5122 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

2088 
'188 
0287 
9387 
8486 

205  / 
//49 
0247 
9346 
8444 

20/3 
1110 
0208 
9305 
8402 

1976 
1072 
0168 
9264 
8360 

/93S 
/033 
0/28 
9223 
83/7 

(901 
0994 
0088 
9/8( 
8275 

(863 
0956 
0048 
9(40 
8233 

/S26 
09(7 
#008 
9099 
8(90 

(788 
0878 
9968 
9058 
8(48 

28'I750 
29-0839 
29-9928 
30-90/7 
31-8105 

(2-8555 
(3'2702 
(3  '6  849 
(4-0996 

(4'5(43 

8637 
2787 
6936 
/086 
5235 

«7I9 
287) 
7023 
/<76 
5328 

8801 
2956 
7((l 
(266 
542( 

8883 
3041 
7(98 
(356 
55/3 

8965 
3(25 
7285 
/446 
5606 

9047 
32/0 
7373 
/535 
5698 

9/29 
3294 
7460 
(625 
579( 

921  1 
3379 
7547 
1715 
5883 

9293 
3464 
7634 
(805 
5976 

31 
32 
33 
34 
35 

7586 
6686 
5785 
4885 
3985 

7543 
664  / 
5739 
4838 
3936 

7499 
6596 
5694 
479  / 

3888 

7456 
6552 
5648 
4744 
3840 

74/2 
6507 
5602 
4696 
379/ 

7369 
6462 
5556 
4649 
3743 

7325 
6417 
55/0 
4602 
3694 

728  / 
6373 

5464 
4555 
3646 

7238 
6328 
54/8 
4508 
3598 

327/94 
33-6283 
34-5372 

35-4460 
36  '3549 

/4'9290 
/5'3436 
(5-7583 
(6'(730 
(6-5877 

9385 
3534 
7684 
/S34 
5983 

9480 
3632 
7785 
1937 
6089 

9575 
3730 
7885 
2040 
6(95 

967( 
3828 
7986 
2/43 
630( 

9766 

3926 
8086 
2246 
6407 

9861 
4024 
8(87 
2350 
65/2 

9956 
4(22 
8287 
2453 

66/8 

#05  / 
4220 
8388 
2556 
6724 

0/47 
43/7 
8488 
2659 

6830 

36 
37 
38 
39 

40 

41 
42 
43 
44 
AS 

3084 
2/84 
/283 
0383 

9483 

3035 
2/33 
/23/ 
0330 
9428 

2985 
2082 
1180 
0277 
9374 

2936 
2032 
1128 
0224 
9320 

2886 
1981 
(076 
0(70 
9265 

2836 
/930 
(024 
0117 
9211 

2787 
/879 
0972 
0064 
9/56 

2737 
(828 
09/9 
40/1 
9/02 

2687 
/777 
0867 
9957 
9047 

37-2638 
3S-/726 
39-08/5 
39-9904 
40-8993 

(7-0024 
(7'4(7( 
(7-83(8 
(8'2465 
(S'6612 

0133 
4282 
8432 
258  / 
673/ 

0241 
4393 
8546 
2698 
6850 

0350 
4505 
8659 
28/4 
6969 

0458 
46(6 
8773 
293  ( 
7088 

0567 
4727 
8SS7 
3047 
7207 

0675 
4838 
900/ 
3(64 
7326 

0784 
4949 
9(/4 
3280 
7445 

0892 
5060 
9228 
3396 

7564 

(000 
5)7) 
9342 
35)3 
7683 

41 
42 
43 
44 
45 

46 
47 
48 
49 
SO 

8582 
7682 
678) 
588; 
4981 

8527 
7625 
6723 
5822 
4920 

847  / 
7568 
6666 
5763 

4860 

8416 
7512 
6608 
5704 
4800 

8360 
7455 
6549 
5644 
4739 

8304 
7398 
649  ( 
5585 
4679 

8249 
7341 
6433 
5526 
46(8 

8/93 
7284 
6375 
5466 

4558 

8/37 
7227 
63/7 
5407 
4497 

4/-808) 
427/70 
43  "6259 
44-5348 

45-4436 

19-0759 
(9-4906 
/  9  "9053 
20-3200 
20-7347 

088  / 
5030 
9/80 
3329 

7479 

1002 
5/55 
9307 
3459 
76)) 

1/24 
5279 
9434 
3589 
7744 

(246 

5403 
956  ( 
37/8 
7876 

(367 
5528 
9688 
3848 
8008 

1489 

56f2 
9815 
3978 
8(40 

1611 
5776 
9942 
4/07 
8273 

(732 
5901 
#069 
4237 
8405 

(854 

6025 
0/96 
4366 
8537 

46 
47 
48 
49 
50 

SI 
52 
S3 
54 
55 

4080 
3180 
2279 
(379 
0479 

4019 
3//7 
22/6 

(3/4 
04/2 

3957 
3054 
2/52 
/249 
0346 

3895 
299/ 
2087 
//83 
0279 

3834 
2929 
2023 
((18 
02(3 

3772 
2866 
(959 
(053 
0146 

37(0 
2803 
(895 
0987 
0080 

3649 
2740 
/83/ 
0922 
#0(3 

3587 
2677 
/767 
0857 
9947 

46-3525 
47-26/4 
48-1702 
49-0791 
49-9880 

2C/494 
2  /  '5640 
2/-97S7 
22-3934 

22'808( 

/629 
5778 
9928 
4077 
8227 

)764 
59/6 
#068 
4220 
8372 

1898 
6053 
0208 
4363 
85/8 

2033 
6(91 
0348 
4506 
8663 

2)68 
6328 
0489 
4649 
8809 

2303 
6466 
0629 
4792 
8954 

2438 
6604 
0769 
4934 
9(00 

2573 
674( 
0909 
5077 
9245 

2708 
6879 
(049 
5220 
939) 

51 
52 

53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

9578 
8678 
7778 
6877 
5977 

95// 
8609 
7708 
6806 
5904 

9443 
8540 
7638 
6735 
5832 

9375 
847/ 
7567 
6663 
5759 

9308 
8403 
7497 
6592 
5687 

9240 
8334 
7427 
652  ( 
56(4 

9(72 
8265 
7357 
6449 
5542 

9(04 
8(96 
7287 
6378 
5469 

9037 
8/26 
72/6 
6306 
5396 

50-8969 
51-8057 
527/46 
53-6235 
54-5324 

23'2228 
23-6375 
24  '0522 
24  '4669 
24-88(6 

2376 
6526 
0676 
4825 
8975 

2525 

6677 
0829 
498  / 
9/34 

i'673 
6828 
0983 
5/37 
9292 

282  ( 

6978 
((36 
5294 
945( 

2969 
7(29 
(289 
5450 
9610 

31/7 

7280 
(443 
5606 
9768 

3265 
743  / 
(596 
5762 
9927 

34/3 
7582 
1750 
5918 
#086 

356) 

7732 
)903 
6074 
0244 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

5076 
4/76 
3276 
2375 
/475 

5003 
4/Ot 
3200 
2298 

1396 

4929 
4026 
3/24 
222  / 
(3/8 

4855 
395  / 
3047 
2(43 
/239 

4782 
3876 
297  ( 
2066 
1161 

4708 
380( 
2895 
(989 
(082 

4634 
3726 
28/9 
(9I( 
(003 

4560 
365( 
2742 
(834 
0925 

4486 
3576 
2666 
(756 
0846 

55-44/2 
56-350/ 
57-2590 
58-1678 
59-0767 

25-2963 
25-7(10 
26'(257 
26-5404 
26'955/ 

3/24 
7274 
/423 
5573 
9723 

3286 
7438 
1590 
5742 
9895 

3447 
7602 
(757 
59/2 
#067 

3609 
7766 
(924 
608  ( 
0239 

3770 
7930 
2090 
6250 
04// 

393( 
8094 
2257 
6420 
0583 

4093 
8258 
2424 
6589 
0754 

4254 
8422 
2590 
6758 
0926 

44)5 
8586 
2757 
6927 
(098 

61 
62 
63 
64 
65 

0574 
9674 
8774 
7873 
6973 

0495 
9593 
8692 
7790 
6888 

04/5 
95(2 
86(0 
7707 
6804 

0335 
943  / 
8527 
7623 
67(9 

0256 
9350 
8445 
7540 
6635 

0(76 
9269 
8363 
7456 
6550 

0096 
9)88 
828  ( 
7373 
6465 

#0(6 
9(07 
8198 
7289 
638( 

9936 
9026 
8/16 
7206 
6296 

59-9856 
60-8945 
6  /  '8033 
627/22 
63'62/( 

27'3698 
277844 
28'(99( 
28-6/38 
29-0285 

3872 
8022 
2/7/ 
632/ 

047/ 

4047 
8/99 
235  ( 
6504 
0656 

4222 
8376 
2531 
6686 
084( 

4396 
8554 
27/( 
6869 
(026 

457( 
873  / 
289  / 
705  / 
1211 

4745 
8908 
307/ 
7234 
(397 

4920 
9085 
325  / 
74/6 
(582 

5094 
9262 
343  / 
7599 
1767 

5269 

9440 
36/0 
7781 
/952 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

6073 
5/72 
4272 
337  / 
247  / 

5987 
5085 
4/84 
3282 
2380 

590  / 
4998 
4096 
3/93 
2290 

58(5 
491  ( 
4007 
3(03 
2/99 

5729 
4824 
3919 
30/4 
2(09 

5644 
4737 
383  ( 
2924 
20/8 

5558 
4650 
3742 
2835 
(927 

5472 
4563 
3654 
2745 

(836 

5386 
4476 
3565 
2655 
(745 

64-5299 
65-4388 
66'3477 
67'2566 
68  '(654 

29-4432 
29  '8579 
30-2726 
30-6873 
3C/020 

4620 
8770 
29/9 
7069 
(2/8 

4808 
8960 
3112 
7265 
/4/7 

4996 
9(5( 
3306 
745( 
/6/5 

5184 
934  / 
3499 
7656 
(8(4 

5372 
9532 
3692 
7852 
20/2 

5559 
9722 
3885 
8048 
22// 

5747 
9913 
4078 
8244 
2409 

5935 
#(03 
427/ 
8439 
2607 

6/23 
0293 
4464 
8635 
2806 

71 
72 
73 
74 
75 

(57/ 
0670 
9770 
8869 
7969 

/479 

0577 
9676 
8774 
7872 

/387 

0484 
9582 
8679 
7776 

/295 
039  / 
9487 
8583 

7679 

(203 
0298 
9393 
8488 
7582 

till 

0205 
9299 
8392 
7486 

(0/9 
0(/2 
9204 
8297 
7389 

0927 
#0/9 
9//0 
820/ 
7292 

0835 
9925 
90/5 
8/05 
7)95 

69-0743 
699832 
70'892I 
71-8009 
72-7098 

3C5/67 
3C93/4 
32'346/ 
327608 
33'  /  755 

5368 
95(8 
3667 
78(7 
(966 

5569  5770 
972/  9925 
3874  4080 
8026  8235 
2/78  2390 

597  ( 
#(29 
4286 
8444 
260/ 

6(72 
0333 

4493 
8653 
2813 

6373 
0536 
4699 
8862 
3025 

6574 
0740 
4905 
907/ 
3236 

6775 

0943 
5//2 
9280 
3448 

6976 
//47 
53/8 

9489 
3659 

76 
77 

78 
79 

80 

81 
82 
83 
84 
85 

7069 
6168 
5268 
4367 
3467 

697) 
6069 
5/68 
4266 
3365 

6873 
5970 
5068 
4/65 
3262 

6775 
587  / 
4967 
4063 
3/59 

6677 
5772 
4867 
3962 
3056 

6579 
5673 
4766 
3860 
2954 

6481 
5574 
4666 
3758 
285  / 

6383 
5474 
4565 
3657 
2748 

6285 
5375 
4465 
3555 
2645 

73-6)87 
74-5275 
75-4364 
76-3453 
77-2542 

33'590/ 
34-0048 
34-4(95 
34-8342 

35-2489 

6)(6 
0265 
4415 
8565 
27(4 

6330 
0483 
4635 
8787 
2939 

6545 
0700 
4854 
9009 
3/64 

6759 
09(6 
5074 
9231 
3389 

6973 
//33 
5294 
9454 
36/4 

7(87 
/350 
55/3 
9676 
3839 

7402 
/567 
5733 
9898 
4064 

76(6 
(784 
5952 
#(20 
4288 

7830 
200) 
6)72 
0342 
45/3 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

2567 
(666 
0766 
9866 
8965 

2463 
/56/ 
0660 
9758 
8857 

2359 

/456 
0554 
965  / 

8748 

2255 
1351 

0447 
9543 
8639 

2(5/ 

(246 
034  ( 
9436 
8530 

2047 
1141 

0234 
9328 
842( 

/943 
/035 
0/28 
9220 
83/2 

(839 
0930 
#021 
91(2 
8204 

/735 
0825 
99/5 
9004 
8094 

78'  (630 
79-07/9 
79-9808 
80-8897 
81-7985 

35-6636 
36-0783 
36-4930 
36-9077 
37-3224 

6864 
(0(3 
5/63 
93/3 
3462 

709  / 
(244 
5396 
9548 
3700 

73/9 
/474 
5629 
9784 
3938 

7546 
/704 
586  ( 
#019 
4(77 

7774 
/934 

6094 
0255 
44/5 

800( 
2/64 
6327 
0490 
4653 

8229 
2394 
6560 
0725 
489/ 

8456 
2624 
6793 
096/ 
5(29 

8684 
2854 
7025 
//96 
5367 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

8065 
7/64 
6264 
5364 
4463 

7955 
7053 
6/52 
5250 
4349 

7845 
6942 
6040 
5(37 
4234 

7735 
683  / 
5927 
5023 
4(19 

7625 
6720 
58(5 
4909 
4004 

7515 
6609 
5702 
4796 
3889 

7405 
6497 
5590 
4682 
3774 

7295 
6386 
5477 
4568 
3659 

7/84 
6274 
5364 
4454 
3544 

827074 
83-6/63 
84-525) 
85-4340 
86'3429 

37737/ 
3S-/5/8 
38-5665 
38-98(2 
39-3959 

76(2 
/76/ 
59/1 
#060 
4210 

7853 
2005 
6/57 
0309 
446) 

8093 
2248 
6403 
0558 

4713 

8334 
2492 
6649 
0807 
4964 

8575 
2735 
6895 
/055 
52/5 

88(6 
2978 

7(4) 
/304 
5467 

9056 
3222 
7387 
(553 
57/8 

9297 
3465 
7633 
1801 
5969 

9537 
3708 
7879 
2050 
6220 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

65 

3563 
2662 
/762 
0862 
9961 

3447 
2545 
/644 
0742 
984  ( 

333  ( 

2428 
1526 
0623 
9720 

32(5 
23(/ 
/407 
0503 
9599 

3099 
2/94 
(289 
0383 

9478 

2983 
2076 
1170 
0264 
9357 

2867 
/959 
(05( 
0(44 
9236 

2750 
(842 
0933 
#024 
91(5 

2634 
(724 
08/4 
9904 
8994 

87-25/8 
88-/606 
89-0695 
89-9784 
90-8873 

39-8/05 
40-2252 
40-6399 
4C0546 
4  /  "4693 

8360 
2509 
6659 
0808 
4958 

86(4 
2766 
69(8 
(070 
5223 

8868 
3023 
7/77 
/332 
5487 

9(22 
3279 
7437 
(594 
5752 

9376 
3536 
7696 
/S56 
60(6 

9630 
3792 
7955 
2//S 
628  / 

9883 
4049 
82/4 
2380 
6545 

#/37 
4305 
8474 
2642 
68/0 

039  / 
4562 
8733 
2903 

7074 

96 
97 
98 
99 

100 

.'!(/  i  ii'.i   i;s'  ]  -2' 

26' 

li.V 

24' 

23' 

22' 

21' 

30' 

29' 

28' 

27'  |  26' 

25' 

•24' 

& 

•2-2'  |  21' 

SINE. 

COSINE.          65° 
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TRAVERSE  TABLES. 


24°            COSINE. 

SINE. 

24° 

40' 

41'   42'  |  43' 

-4-1' 

4:Y 

4<V  \  47' 

48' 

49' 

40'  |  41'   42' 

43'   44' 

45'  |  40' 

4V 

48 

49' 

/ 
2 
3 
4 
5 

i 

2 
3 

4 
5 

9088 
8/75 
7263 
6350 
5438 

9086 
8/73 
7259 
6345 
543  / 

9085 
8/70 
7255 
6340 
5425 

9084 
8/68 
7252 
6335 
54(9 

9083 
8/65 
7248 
633  / 
54/3 

908/ 
8/63 
7244 
6326 
5407 

9080 
8160 
724  / 
632  / 
540  / 

9079 
8/58 
7237 
63/6 
5395 

9078 
8/56 
7233 
63// 
5389 

'9077 
1-8153 
2V230 
3  '6306 
4-5383 

•4/73 
•8347 
/  '2520 
/  '6694 
2-0867 

4/76 
8352 
2528 
6704 
0880 

4/79 
8357 
2536 
67/5 
0893 

4(8( 
8363 
2544 
6725 
0907 

4/84 
8368 
2552 
6736 
0920 

4/87 
8373 
2560 
6746 
0933 

4(89 
8378 
2568 
6757 
0946 

4/92 
8384 
2576 
6768 
0959 

4/95 
8389 
2584 
6778 
0973 

4/97 
8394 
259  / 
6789 
0986 

6 
7 
8 
9 

in 

4525 
36/3 

2700 
/788 
0875 

45)8 
3604 
2690 
1777 
0863 

45/0 
3596 
2681 
/766 
085  / 

4503 
3587 
267/ 
1755 
0839 

4496 
3579 
266) 
(744 
0826 

4489 
3570 
265  / 
(733 
08/4 

448  / 
356  / 
2642 
1722 
0802 

4474 
3553 
2632 
1711 
0790 

4467 
3544 
2622 
(700 
0778 

5-4459 
6  '3536 
7-26/2 
S-/689 
9-0766 

2'5040 
2'92/4 
3'3387 
3'7560 
4'/734 

5056 
9232 

3408 
7584 
/760 

5072 
925  / 
3429 
7608 
/787 

5088 
9269 
345) 
7632 
(8)3 

5/04 
9288 
3472 
7656 
/840 

5/20 
9306 
3493 
7679 
/866 

5/35 
9325 
35/4 
7703 
(892 

5151 
9343 
3535 
7727 
(9/9 

5/67 
9362 
3556 
775  / 
(945 

5)83 
9380 
3577 
7774 
(972 

6 
7 
8 
9 
10 

// 

12 
13 
14 
IS 
16 
17 
18 
19 
20 

9963 
9050' 
8/38 
7225 
63/3 

9949 
9036 
8(22 
7208 
6294 

9936 
902/ 
8/06 
7/91 
6276 

9923 
9006 
8090 
7/74 
6258 

9909 
8992 
8074 
7/57 
6240 

9896 
8977 
8059 
7/40 
622  / 

9882 
8963 
8043 
7/23 
6203 

9869 
8948 
8027 
7/06 
6/85 

9856 
8933 
8011 
7089 
6/67 

9-9842 
(0-89/9 
11-7995 
I247072 
I3'6I48 

4-5907 
5'008/ 
5-4254 
5-8427 
6-260/ 

5936 
0/12 
4288 
8464 
2640 

5965 
0/44 
4323 
850) 
2680 

5994 
0176 
4357 
8538 
2720 

6024 
0207 
439  / 
8575 
2759 

6053 
0239 
4426 
8612 
2799 

6082 
027  ( 
4460 
8649 
2839 

611  1 
0303 
4494 
8686 
2878 

6/40 
0334 
4529 
8723 
2918 

6/69 
0366 
4563 
8760 
2957 

II 
12 
13 
14 
IS 

5400 
4488 
3575 
2663 
(750 

538/ 
4467 
3553 
2640 
/726 

536  / 
4446 
353  / 
26/7 
/702 

5342 
4426 
35/0 
2593 
(677 

5322 

4405 
3488 
2570 
(653 

5303 
4384 
3466 
2547 
(629 

5283 
4364 
3444 
2524 
/604 

5264 
4343 
3422 
250  / 
/580 

5244 
4322 
3400 
2478 
/556 

14-5225 
15-4301 
16-3378 
17-2455 
18-1531 

fi'6774 
7-0948 
7'5/2/ 
7-9294 
8-3468 

6816 
0992 
5/69 
9345 
3527 

6859 
/037 
52/6 
9395 
3573 

690  ( 
(082 
5264 
9445 
3626 

6943 
(127 
53)) 
9495 
3679 

6986 
//72 
5359 
9545 
3732 

7028 
(2)7 

5406 
9596 
3785 

7070 
)262 
5454 
9646 
3838 

7//2 
)307 
550  / 
9696 

3890 

7/55 
(352 
5549 
9746 
3943 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

0838 
9925 
90/3 
8/00 
7/88 

08/2 
9899 
8985 
807  / 
7/57 

0787 
9872 
8957 
8042 
7/27 

076/ 
9845 
8929 
80/3 
7097 

0736 
98/8 
890/ 
7984 
7066 

07/0 
9792 
8873 
7954 
7036 

0684 
9765 
8845 
7925 
7005 

0659 
9738 
88/7 
7896 
6975 

0633 
97// 
8789 
7867 
6944 

19-0608 
19-9684 
20-8761 
2T7837 
22-6914 

S'764/ 
9'/8/4 
9-5988 
/O'fl/6/ 
/  D'4335 

7697 
/873 
6049 
0225 
440  / 

7752 
/93( 
6/09 
0288 
4467 

7808 
1989 
6/70 
0352 
4533 

7863 
2047 
623  / 
04)5 
4599 

79/9 
2/05 
6292 
0478 
4665 

7974 
2163 
6352 
0542 
473  / 

8029 
2221 
64/3 
0605 
4797 

8085 
2279 
6474 
0669 
4863 

8/40 
2338 
6535 
0732 
4929 

21 
22 
23 
24 
25 

6275 
5363 
4450 
3538 
2625 

6244 
5330 
44/6 
3503 

2589 

62/2 
5297 
4382 
3467 
2552 

6/81 
5264 
4348 
3432 
25/6 

6/49 
5232 
43/4 
3397 
2479 

6//7 
5/99 
4280 
3362 
2443 

6086 
5/66 
4246 
3326 
2406 

6054 
5/33 
42/2 
329  / 
2370 

6022 
5/00 
4/78 
3255 
2333 

23-5990 
24-5067 
25-4/44 
26-3220 
27-2297 

/0'8508 
//'26S/ 
/  /  '6855 
/2-/028 
/  2'  5202 

8577 
2753 
6929 
//05 
528  / 

8645 
2824 
7003 
//8f 
5360 

87/4 
2895 
7077 
(258 
5439 

8783 
2967 
7/5) 
/335 
55/9 

8852 
3038 
7225 
1411 
5598 

8920 
3(09 
7299 
(488 
5677 

8989 
3/8/ 
7373 
(565 
5756 

9058 
3252 
7447 
(64/ 
5836 

9/26 
3323 
752  / 
1718 
59/5 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

/7/3 
0800 
9888 
8975 
8063 

(675 
0762 
9848 
8934 
8020 

(638 
0723 
9808 
8893 
7978 

/600 
0684 
9768 
8851 
7935 

1562 
0645 
9727 
88/0 
7893 

(524 
0606 
9687 
8769 
7850 

(487 
0567 
9647 
8727 
7807 
6888 
5968 
5048 
4/28 
3209 

(449 
0528 
9607 
8686 
7765 

141  1 
0489 
9567 
8644 
7722 

28'  (373 
29'0450 
29-9526 
30-8603 
3  /  '7679 

/2'9375 
/  3'  3548 
/  3  V722 
/4-/S95 
/4'6068 

9457 
3633 
7809 
/9S5 
6/61 

9539 
37/7 
7896 
2075 
6253 

962) 
3802 
7983 
2/65 
6346 

9703 
3887 
807/ 
2255 
6438 

9785 
3971 
8158 
2344 
6531 

9866 
4056 
8245 
2434 
6623 

9948 
4/40 
8332 
2524 
67/6 

#030 
4225 
8419 
26/4 
6808 

0//2 
4309 
8506 
2703 
690) 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

7/50 
6238 
5325 
44/3 
3500 

7/07 
6/93 
5279 
4366 
3452 

7063 
6148 
5233 
43/8 
3403 

70/9 
6/03 
5/87 
427  / 

3355 

6975 
6058 
5/4( 
4223 
3306 

6932 
60/3 
5094 
4/76 
3257 

6844 
5923 
5002 
408/ 
3/60 

6800 
5878 
4955 
4033 
3111 

32-6756 
33-5832 
34-4909 
35-3986 
36-3062 

/5'0242 
/5'44/5 
/5-85S9 
/  6'  2762 
/  6  '6935 

0337 
45/3 
8689 
2865 
7041 

0432 
46)  / 
8789 
2968 
7/47 

0527 
4709 
S890 
307  / 
7253 

0622 
4806 
8990 
3/74 
7358 

0717 
4904 
9091 
3277 
7464 

08/3 
5002 
9(91 
3380 
7570 

0908 
5/00 
929) 
3483 
7675 

1003 
5/97 
9392 
3586 
7781 

/098 
5295 
9492 
3689 
7886 

36 
37 
38 
39 
40 

41 

42 
43 
44 
45 

2588 
/675 
0763 
9850 
8938 

2538 
(624 
0711 
9797 
8883 

2488 
(573 
0659 
9744 
8829 

•2439 
/522 
0606 
9690 
8774 

2389 
/47/ 
0554 
9637 
87/9 

2339 
(420 
0502 
9583 
8664 

2289 
/369 
0449 
9529 
86JO 

2239 
(3/8 
0397 
9476 
8555 

2189 
1267 
0344 
9422 
8500 

37-2/39 
38-1215 
39-0292 
39-9368 
40-8445 

/7-//09 
/7'5282 
17-9456 
IS'3629 
(87802 

/2/7 
5393 
9569 
3745 
7921 

(326 
5504 
9683 
3862 
8040 

/434 
56/5 
9796 
3978 
8/59 

)542 
5726 
99)0 
4094 
8278 

1650 
5837 
#024 
42)0 
8397 

(759 
5948 
0(37 
4327 
85(6 

)867 
6059 
025  / 
4443 
8635 

)975 
6/70 
0364 
4559 
8753 
2948~ 
7/42 
/337 
5532 
9726 

2084 
628) 
0478 
4675 
8872 
3069 
7267 
(464 
566  / 
9858 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

8026 
7//3 
620  / 
5288 
4376 

7970 
7056 
6/42 
5229 
43/5 

79/4 
6999 
6084 
5/69 
4254 

7858 
6942 
6026 
5/09 
4/93 

7802 
6885 
5967 
5050 
4/32 

7746 
6827 
5909 
4990 
4072 

7690 
6770 
5850 
4930 
401  / 

7634 
67/3 
5792 
48/-/ 
3950 

7578 
6655 
5733 
48(1 

3889 

4I'752I 
42-6598 
43-5675 
44-4751 
45-3828 

(9'/976 
/9'6/49 
20'0322 
20-4496 
20-8669 

2097 
6273 
0449 
4625 
880/ 

22/9 
6398 
0576 
4755 
£934 

2340 
6522 
0703 
4884 
9066 

2462 
6646 
0830 
50/4 
9/98 

2583 
6770 
0957 
5/43 
9330 

2705 
6894 
(083 
5273 

9462 

2826 
70/8 
/2/0 
5402 
9594 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

3463 
255  / 
(638 
0726 
98/3 

3401 
2487 
(574 
0660 
9746 

3339 
2424 
/509 
0594 
9680 

3277 
236  / 
/445 
0529 
96/3 

32/5 
2298 
(380 
0463 
9546 

3/53 
2234 
(3/6 
0397 
9479 

309  / 
2/7/ 
1251 
0332 
94/2 

3029 
2/08 
//87 
0266 
9345 

2967 
2044 
1/22 
0200 
9278 

46-2904 
47-/9S/ 
48-1057 
49-0/34 
49-92/0 

21  '2843 
2/70/6 
22'//89 
22  '53  63 
22-9536 

2977 
7153 
(329 
5506 
9682 

3112 
7291 
1470 
5648 
9827 

3247 
7428 
1610 
5791 
9972 

3382 
7566 
(750 
5934 
#//8 

35/6 
7703 
/890 
6076 
0263 

3651 
7840 
2030 
62/9 
0408 

3786 
7978 
2)70 
6362 
0553 

392  / 
S//5 
23/0 
6504 
0699 

4055 
8252 
2450 
6647 
0844 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

890  / 
7988 
7076 
6/63 
525  / 

8833 
79/9 
7005 
6092 
5/78 

8765 
7850 
6935 
6020 
5/05 

8696 
7780 
6864 
5948 
5032 

8628 
77/( 
6794 
5876 
4959 

8560 
7642 
6723 
5804 
4886 

8492 
7572 
6652 
5733 
4813 

8424 
7503 
6582 
566/ 
4740 

8355 
7433 
65/( 
5589 
4667 

50-8287 
5  /  '7364 
52-6440 
53-5517 
54-4593 

23-37/0 
23-7883 
24-2056 
24'6230 
25-0403 

3858 
8034 
22/0 
6386 
0562 

4006 
8184 
2363 
6542 
0720 

4154 

8335 
2516 
6697 
OS79 

4302 
8485 
2669 
6853 
(037 

4449 
8636 
2823 
7009 
//96 

4597 
8787 
2976 
7/65 
/354 

4745 
8937 
3/29 
732  / 
)5/3 

4893 
9088 
3282 
7477 
/67) 

504  / 
9238 
3435 
7632 
/830 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

4338 
3426 
25/3 
/60/ 
0688 

4264 
3350 
2437 
(523 
0609 

4/90 
3275 
2360 
1445 
0530 

4//6 
3200 
2284 
1367 
045  / 

4042 
3/24 
2207 
(290 
0372 

3967 
3049 
2/30 
(2/2 
0293 

3893 
2973 
2053 
1134 
0214 

38/9 
2898 
/977 
/056 
0/35 

3744 
2822 
1900 
0978 

toss 

55-3670 
56-2746 
57-1823 
58-0899 
SS'9976 

25'4576 
25-8750 
26  '2923 
267097 
27'  (270 

4738 
89/4 
3090 
7266 
(442 

4899 
9078 
3256 
7435 
1614 

5060 
924  / 
3423 
7604 
)785 

522  / 
9405 
3589 
7773 
(957 

53S2 
9569 
3756 
7942 
2)29 

5544 
9733 
3922 
Sill 
2301 

5705 
9897 
4088 
8280 
2472 

5866 
#060 
4255 
8449 
2644 

6027 
0224 
442  / 
8618 
28/5 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

9776 
8863 
795  / 
7038 
6/26 

9696 
8782 
7868 
6954 
604/ 

96/5 
8700 
7786 
687/ 
5956 

9535 

86/9 
7703 
6787 
587  / 

9455 
8537 
7620 
6703 
5785 

9375 
8456 
7537 
66/9 

5700 

9294 
8374 
7455 
6535 
56/5 

92/4 
8293 
7372 
6451 
5530 

9/33 
82/( 
7289 
6366 
5444 

59-9053 
60-8/29 
6C7206 
62-6282 
63-5359 

27-5443 
27'96/7 
28'3790 
28-7964 
29-2/37 

56/8 

9794 
3970 
8146 
2322 

5792 
9971 
4/50 
8328 
2507 

5967 
#/48 
4329 
85// 
2692 

6)41 
0325 
4509 
8693 
2877 

63/5 
0502 
4689 
8875 
3062 

6490 
0679 
4868 
9057 
3247 

6664 
0856 
5048 
9240 
3432 

6838 
(033 
5227 
9422 
36/6 

70/3 
)2/0 
5407 
9604 
380) 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

52/3 
430) 
3388 
2476 
(563 

5/27 
42/3 
3300 
2386 
/472 

504/ 
4/26 
32  // 
2296 
/38/ 

4954 
4038 
3/22 
2206 
/290 

4868 
3951 
3033 
2//6 
//99 

4782 
3863 
2945 
2026 
1/07 

4695 
3775 
2856 
(936 
/0/6 

4609 
3688 
2767 
(846 
0925 

4522 
3600 
2678 
(755 
0833 

64-4435 
65-35/2 
66-2588 
67-  (665 
68-0742 

29  '63/0 
30  '0484 
30-4657 
30-8830 
3  /  '3004 

6498 
0674 
4850 
9026 
3202 

6686 
0864 
5043 
9222 
3400 

6873 
(055 
5236 
94/7 
3598 

706/ 
/245 
5429 
96/3 
3797 

7248 
(435 
5622 
9808 
3995 

7436 
(625 
58/4 
#004 
4/93 

7623 
1815 
6007 
0/99 
439/ 

78// 
2006 
6200 
0395 
4589 

7998 
2/96 
6393 
0590 
4787 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

065  / 
9738 
8826 
79/3 
7001 

0559 

9645 
873  / 
78/7 
6904 

0466 
955) 
8636 
772( 

6807 

0374 
9458 
8542 
7625 
6709 

028  / 

9364 
8447 
7529 
66/2 

0/89 
9270 
8352 
7433 
65/5 

0096 
9/76 
8257 
7337 
64/7 

#004 
9083 
8/62 
724  / 
6320 

9911 

8989 
8066 
7(44 
6222 

68-98/8 
69-8895 
70-7971 
71-7048 
72-6/24 

3/7/77 
32'/35/ 
32-5524 
32-9697 
33'387/ 

7378 
/554 
5730 
9906 
4082 

7579 
(758 
5936 
#/(5 
4294 

7780 
1961 
6142 
0324 
4505 

798  / 
2/65 
6349 
0533 
47/6 

8/81 
2368 
6555 
074) 
4928 

8382 
257/ 
676  / 
0950 
5/39 

8583 
2775 
6967 
//59 
5350 

8784 
2978 
7/73 
/367 
5562 

8984 
3181 
7379 
1576 
5773 

76 
77 
78 
79 
80 

8) 
82 
83 
84 
85 
86 
87 
88 
89 
90 

6088 
5/76 
4263 
335  / 
2438 

5990 
5076 
4/63 
3249 
2335 

5892 
4977 
4062 
3/47 
2232 

5793 
4877 
396/ 
3045 
2/29 

5695 
4777 
3860 
2943 
2025 

5596 
4677 
3759 
2840 
/922 

5497 
4578 
3658 
2738 
(8(8 

5399 
4478 
3557 
2636 
/7/5 

5300 
4378 
3455 
2533 
1611 

73'520( 
74-4277 
75-3354 
76'  243  / 
77'  (507 

33-8044 
34'22/S 
34  '639  / 
35-0564 
35-4738 

8258 
2434 
66/0 
0786 
4962 

8472 
265) 
6830 
(008 
5)87 

8686 
2868 
7049 
(230 
54)2 

8900 
3084 
7268 
)452 
5636 

91(4 

330) 
7488 
(674 
586/ 

9328 
35/8 
7707 
(896 
6085 

9542 
3734 
7926 
2))8 
63)0 

9756 
395  / 
8/45 
2340 
6534 

9970 
4/67 
8364 
2562 
6759 

8( 

82 
83 
84 
85 

/526 
06/3 
970  / 
8788 
7876 

(422 
0508 
9594 
8680 
7767 

(3/7 

0402 
9487 
8572 
7657 

1212 

0296 
9380 
8464 
7548 

f/08 
0/90 
9273 
8356 

7438 

(003 
#085 
9/66 
8247 
7329 

0898 
9979 
9059 
8/39 
72(9 

0794 
9873 
8952 
803  / 
7//0 

0689 
9766 
8844 
7922 
7000 

78-0584 
78-9660 
79-8737 
SO'78/3 
8/6890 

35-89M 
36-3084 
36-7258 
37'/43/ 
37-5605 

9/38 
33/4 
7490 
(666 
5843 

9366 
3544 
7723 
(902 
6080 

9593 
3774 
7956 
2)37 
63/8 

9820 
4004 
8188 
2372 
6556 

#047 
4234 
842) 
2607 
6794 

0275 
4464 
8653 
2842 
7032 

0502 
4694 
8885 
3077 
7269 

0729 
4923 
9//S 
33)2 
7507 

0956 
5/53 
9350 
3547 
7744 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

6964 
605/ 
5/39 
4226 
33/4 

6853 
5939 
5026 
4112 
3/98 
2285 
/37( 
0457 
9543 
8630 

6742 
5828 
49/3 
3998 
3083 

6632 
57/6 
4800 
3883 
2967 

652  / 
5604 
4686 
3769 
2852 

64/0 
5492 
4573 
3655 
2736 

6299 
5380 
4460 
3540 
2620 

6/89 
5268 
4347 
3426 
2505 

6078 
5/55 
/•233 
331  / 
2389 

82-5966 
83-5043 
84-4/20 
85-3/96 
86-2273 

37  9778 
3  8  '395  / 
38-8/25 
39-2298 
39-6472 

#0/9 
4/95 
837  / 
2547 
6723 

0259 
4438 
8616 
2795 
6974 

0499 
468  / 
8862 
3043 
7225 

0740 
4924 
9/08 
3292 
7476 

0980 
5/67 
9354 
3540 
7727 

/22/ 
54/0 
9599 
3788 
7978 

1461 
5653 
9845 
4037 
8229 

)70/ 
5896 
#090 
4285 
8479 

/942 
6)39 
0336 
4533 
8730 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

G5 

2401 
/489 
0576 
9664 
875  / 

2168 
/253 
0338 
9423 
8508 

205  / 
//35 
02/9 
9303 

8387 

1934 
/0/7 
#/00 
9/82 
8265 

(8/7 
0899 
9980 
9062 
8/43 

1701 
0781 
9861 
8941 
8021 

(584 
0663 
9742 
882  / 
7900 

(466 

0544 
9622 
8700 
7778 

87-1349 
88-0426 
88-9502 
89-8579 
90-7655 

40-0645 
40-48/8 
40'89P2 
4)  '3/65 
41  -7339 

0899 
5075 
925( 
3427 
7603 

1152 
5331 

95/0 
36S8 
7867 

(406 
5587 
9769 
3950 
8/3/ 

(660 
5844 
#028 
42)2 
8396 

(9)3 
6(00 
0287 
4473 
8660 

2/67 
6356 
0545 
4735 
8924 

2420 
66/2 
0804 
4996 
9/88 

2674 
6869 
(063 
5258 
9452 

2927 
7/25 
1322 
55)9 
97/6 

96 
97 
98 
99 
100 

20' 

19' 

18' 

17'  |  16' 

15' 

14' 

13' 

12'     11' 

20' 

19' 

18'  |  17' 

16' 

15'   14' 

13' 

152' 

11' 

SINE. 

COSINE.            65° 
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TRAVERSE  TABLES. 


24°            COSINE. 

SINE.             24° 

50'  |  51' 

5i'   M'   54' 

55'   56'  !  57' 

58'    59' 

50'    51'   52'   53' 

54' 

55'   56' 

57'   58' 

59' 

/ 

2 
3 

4 
5 

( 

2 
3 

4 

5 

9075 
•Ifl 

7226 
630/ 
5377 

9074 
8148 
7222 
6296 
5371 

9073 
8/46 
72(9 
6292 
5364 

9072 
8143 
72/5 
6287 
5358 

9070 
8/4( 
72/( 
6282 
5352 

9069 
8138 
7208 
6277 
5346 

9068 
6136 
7204 
6272 
5340 

9067 
8(34 
7200 
6267 
5334 

9066 
8)3) 
7(97 
6262 
5328 

•9064 
C8/29 
27(93 
3  '6257 
445322 

'4200 
•8400 
(  '2599 
/  '6799 
2'0999 

4202 
8405 
2607 
68(0 
(0/2 

4205 
84(0 
26(5 
6820 
(025 

4208 
84(5 
2623 
683  ( 
(039 

42/0 
8421 
263  / 
684( 
(052 

42/3 
8426 
2639 
6852 

J065 

42/6 
843  / 
2647 
6863 
(078 

42/8 
8437 
2655 
6873 
(091 

422  / 
8442 
2663 
6884 
((05 

4224 
8447 
267  ( 
6894 
(((8 

6 

7 
S 
9 
10 

4452 
3527 
2603 
/678 

0753 

4445 
3519 
2593 
1667 
0741 

4437 
35(0 
2583 
(656 
0729 

4430 
3502 
2573 
(645 
07(7 

4423 
3493 
2564 
(634 
0704 

44/5 
3485 
2554 
(623 
0692 

4408 
3476 
2544 
(6(2 

0680 

440  / 

3467 
2534 
(601 

0668 

4393 
3459 
2524 
(590 
0655 

5'4386 
6'3450 
7'25(4 
8-1579 
9-0643 

2-5(99 
2-9399 
3'3598 
37798 
4"(998 

52/5 
94/7 
3620 
7822 
2024 

5230 
9436 
364( 
7846 
205  ( 

5246 
9454 
3662 
7869 
2077 

5262 
9473 
3683 
7893 
2/04 

5278 
949  / 
3704 
79/7 
2/30 

5294 
9509 
3725 
794  ( 
2156 

53(0 
9528 
3746 
7964 
2/83 

5325 
9546 
3767 
7988 
2209 

534  / 
9565 
3788 
80/2 
2235 

6 

7 
8 
9 
10 

II 
12 
13 
14 
IS 

9829 
8904 
7979 
7055 
6/30 

98/5 
8889 
7963 
7038 

6M2 

9802 
8875 
7948 
7020 
6093 

9788 
8860 
7932 
7003 
6075 

9775 
8845 
79/6 
6986 
6057 

976( 
8831 
7900 
6969 
6038 

9748 
88(6 
7884 
6952 
6020 

9734 
880( 
7868 
6935 
600  ( 

9721 
8786 
7852 
69/7 
5983 

9  '9707 
(0-8772 
/  /  7836 
(2'6900 
(3-5965 

4'6/98 
5-0398 
5-4597 
5  '8797 
6-2997 

6227 
0429 
4632 
8834 
3037 

6256 
046( 
4666 
887  ( 
3076 

6285 
0493 
4700 
R908 
3((6 

63/4 
0524 
4735 
8945 
3/55 

6343 
0556 
4769 
8982 
3/95 

6372 
0588 
4803 
90(9 
3235 

640  / 
06/9 
4838 
9056 
3274 

6430 
065  / 
4872 
9093 
33/4 

6459 
0683 
4906 
9/30 
3353 

II 
12 
13 
14 
IS 

16 
17 
18 
19 

20 

5205 
428  / 
3356 
2431 
1507 

5/86 
4260 
3334 
2408 
(482 

5/66 

4239 
33(2 
2385 
/458 

5/47 
42(8 
3290 
2362 
(433 

5/27 
4/97 
3268 
2338 
(409 

5/07 
4/77 
3246 
23/5 
lUt 

5088 
4(56 
3224 
2292 
(360 

5068 
4/35 
3202 
2268 
/335 

5049 
4/(4 
3180 
2245 
1311 

(4'5029 
(5-4093 
(6-3/58 
(7'2222 
18-1286 

67/97 
7'(397 
7-5596 
7-9796 
S'3996 

7239 
/44( 
5644 
9846 
4049 

728  ( 
(486 
569( 
9897 
4(02 

7324 
(53( 

5739 
9947 
4(54 

7366 
(576 
5786 
9997 
4207 

7408 
1621 
5834 
#047 
4260 

7450 
(666 
588  / 
0097 
43/3 

7492 
1711 
5929 
0/47 
4365 

7535 
/755 
5976 
0197 
4418 

7577 
/800 
6024 
0247 
447  / 

16 

17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

0582 
9657 
8733 
7808 
6883 

0556 
9630 
8705 
7779 
6853 

053  ( 
9604 
8676 
7749 
6822 

0505 
9577 
8648 
7720 
6792 

0479 
9550 
8620 
769  ( 
676  ( 

0454 
9523 
8592 
7661 
6730 

0428 
9496 
8564 
7632 
6700 

0402 
9469 
8536 
7602 
6669 

0376 
9442 
8507 
7573 
6638 

(9-0350 
(9-94/5 
20-8479 
2  (  '7543 
22-6608 

8'8/96 
9-2396 
9-6595 
(0-0795 
(D'4995 

825  ( 
2454 
6656 
0859 
506  ( 

8307 
25/2 
67/7 
0922 
5/27 

8362 
2570 
6778 
0985 
5(93 

84/8 
2628 
6838 
/049 
5259 

8473 
2686 
6899 
1112 
5325 

8528 
2744 
6960 
//75 
539  / 

8584 
2802 
7020 
1239 
5457 

8639 
2860 
708  / 
/302 
5523 

8694 
29/8 
7/42 
(365 
5589 

21 
22 
23 
24 
25 

5959 
5034 
4/09 
3185 
2260 

5927 
500  / 
4075 
3/49 
2223 

5895 
4968 
4041 
3114 
2/87 

5863 
4935 
4007 
3078 
2/50 

5831 
4902 
3972 
3043 
2((3 

5800 
4869 
3938 
3007 

2076 

5768 
4836 
3904 
2972 
2040 

5736 
4803 
3869 
2936 
2003 

5704 
4769 
3835 
2901 
/966 

23-5672 
24-4736 
25'380  / 
26-2865 
27-1929 

10-9/95 
(C3395 
/C7594 
/2'/794 
(2'5994 

9263 
3466 
7668 
J87( 
6073 

9332 
3537 
7742 
(947 
6/52 

940  ( 
3608 
78/6 
2024 
6232 

9469 
3680 
7890 
2/00 
63(( 

9538 
375  ( 
7964 
2(77 

6390 

9606 
3822 
8038 
2253 
6469 

9675 
3893 
8(12 
2330 

6548 

9744 
3965 
8/85 
2406 
6627 

98/2 
4036 
8259 
2483 

6706 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

1335 
04K 
9486 
8561 
7637 

/297 
0372 
9446 
8520 
7594 

(260 
0332 
9405 
8478 
755  / 

(222 
0293 
9365 
8437 
7508 

1/84 
0254 
9325 
8395 
7465 

//46 
02/5 
9284 
8353 
7423 

((08 
0/76 
9244 
83/2 
7380 

1070 
0136 
9203 
8270 
7337 

1032 
0097 
9/63 
8228 
7294 

28-0994 
29-0058 
29-9/22 
30-8/86 
317251 

/3-0/94 
(3-4394 
(3'8593 
(4'2793 
/4'6993 

0276 
4478 
868  ( 
2883 
7085 

0357 
4563 
8768 
2973 
7/78 

0439 
4647 
8855 
3062 

7270 

0521 
473  / 
8942 
3/52 
7363 

0603 
4816 
9029 
3242 
7455 

0685 
4900 
9//6 
3332 
7547 

0766 
4985 
9203 
3421 
7640 

0848 
5069 
9290 
35/1 
7732 

0930 
5/53 
9377 
360  / 
7824 

31 
32 
33 
34 
35 

36 
37 

38 
39 

40 

67/2 
5787 
4863 
3938 
30/3 

6668 
5742 
4816 
3890 

2964 

6624 
5697 
4770 
3843 
29/6 

6580 
5652 
4723 
3795 

2867 

6536 
5606 
4677 
3747 
28/8 

6492 
556  ( 
4630 
3699 
2769 

6448 
55(6 
4584 
3652 
2720 

6403 
5470 
4537 
3604 
2670 

6359 
5425 
4490 
3556 
262  / 

32-63/5 
33-5379 
34-4444 
35-3508 
36  '2572 

/5'//93 
15  '5393 
(5-9592 
/  6  '3792 
16-7992 

(288 

5490 
9693 
3895 
8098 

(383 
5588 
9793 
3998 
8203 

/478 
5686 
9893 
4/0( 
8309 

(573 

5783 
9994 
4204 
84/4 

1668 
588( 
#094 
4307 
8520 

(763 

5978 
0/94 
4410 
8625 

(858 
6076 
0294 
45(3 
8731 

(953 
6/74 
0395 
46/5 
8836 

2048 
627/ 
0495 
47/8 
8942 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

2089 
1164 
0239 
9315 
8390 

2039 
1113 
0187 
9261 
8335 

(Ml 

1061 
0/34 
9207 
8280 

/938 
1010 
0082 
9153 
8225 

/S88 
0958 
#029 
9099 
8/70 

(838 
0907 
9976 
9045 
S//5 

(788 
0856 
9924 
8992 
8060 

(737 
0804 
987/ 
8938 
8004 

(687 
0752 
98/8 
8S84 
7949 

37-1637 
38-0701 
38-9765 
39-8830 
40-7894 

17-2192 
I7'6392 
IS'0591 
18-4791 
18-8991 

2300 
6503 

0705 
4907 

9/10 

2408 
6613 
08(8 
5024 
9229 

25/6 
6724 
0932 
5140 
9347 

2625 
6835 
/045 
5256 
9466 

2733 
6946 
((59 
5372 
9585 

2S4) 
7057 
/272 
5488 
9704 

2949 
7(67 
(386 
5604 
9822 

3057 
7278 
/499 
5720 
9941 

3/65 
7389 
1612 
5836 
#060 

41 
42 
43 
44 
45 

7465 
6541 
5616 
4691 
3767 

7409 
6483 
5557 
4631 
3706 

7353 
6426 
5499 
4572 
3644 

7297 
6368 
5440 
45/2 
3583 

7240 
63  /( 
538( 

4452 
3522 

7(84 
6253 
5322 
4392 
346/ 

7/27 
6/95 
5263 
433  / 
3399 

707  ( 
6(38 
5205 
4271 
3338 

70/5 
6080 
5/46 
4211 
3277 

41  '6958 
42'6022 
43'5087 
44-4151 
45-32/5 

19-3191 

19-7391 
20-1590 
20-5790 
20'9990 

33/2 
75/5 
/7I7 
5920 
#(22 

3434 
7639 
(844 
6049 
0254 

3555 

7763 
(971 
6/78 
0386 

3676 

7887 
2097 
6308 
05/8 

3798 
80// 
2224 
6437 
0650 

39/9 
8/35 
2350 
6566 
0782 

404  ( 
8259 
2477 
6695 
09(4 

4/62 
8383 
2604 
6825 
(045 

4283 
8507 
2730 
6954 
(177 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

2842 
1917 
0993 
0068 
9143 

2780 
(854 
0928 
#002 
9076 

27/7 
(790 
0863 
9936 
9009 

2655 
(727 
0798 
9870 
8942 

2592 
(663 
0733 
9804 
8874 

2530 
1599 
0668 
9738 
8807 

2467 
J535 
0603 
9671 
8739 

2405 
(472 
0538 
9605 
8672 

2342 
(408 
0473 
9539 
8604 

46-2280 
47'I344 
48-0408 
48-9473 
49  '8537 

2C4/90 
2/-8390 
22-2589 
22'6789 
23-0989 

4324 
8527 
2729 
6932 
((34 

4459 
8664 
2869 
7074 
(279 

4594 
880/ 
3009 
72/7 
(425 

4728 
8939 
3/49 
7359 
/570 

4863 
9076 
3289 
7502 
17/5 

4997 
92/3 
3429 
7644 
(860 

5/32 
9350 
3568 
7787 
2005 

5266 
9487 
3708 
7929 
2/50 

540/ 
9624 
3848 
807/ 
2295 

51 
52 
53 

54 
55 

56 
57 
58 
59 
60 

8219 

7294 
6369 
5445 
4520 

8(50 
7224 
6298 
5373 
4447 

8082 
7/55 
6228 
5300 
4373 

80/3 
7085 
6/57 
5228 
4300 

7945 
70(5 
6086 
5(56 
4226 

7876 
6945 
60/4 
5084 
4/53 

7807 
6875 
5943 
50/( 

4079 

7739 
6805 
5872 
4939 
4006 

7670 
6735 
580  ( 
4867 
3932 

50  760  / 
51  '6665 
52-5730 
53-4794 
54-3858 

23-5/89 
23-9389 
24-3588 
247788 
25'/988 

5337 
9539 
3742 
7944 
2/46 

5484 
9690 
3895 
8/00 
2305 

5632 
9840 
4048 
8255 
2463 

5780 
9990 
420  / 
84/f 
262/ 

5928 
#141 
4354 
8567 

2780 

6076 
0291 

4507 
8722 
2938 

6223 
0442 
4660 
8878 
3096 

637/ 
0592 
48/3 
9034 
3255 

65/9 
0742 
4966 
9/89 
3413 

56 
57 
58 
59 

60 

61 
62 
63 
64 
65 

3595 
267( 
1746 
0821 
9897 

3521 
2595 
1669 
0743 
98/7 

3446 
25/9 
1592 
0665 
9738 

3372 
2443 
(5/5 
0587 
9658 

3297 
2367 
(438 
0508 
9579 

3222 
229  / 
(36( 
0430 
9499 

3(47 
22/5 
(283 
035  / 
94(9 

3072 
2/39 
1206 
0273 
9340 

2998 
2063 
It  II 

0/94 
9260 

55-2923 
56-1987 
57-1051 
58-0116 
58-9180 

25-6(88 
26-0388 
26'4587 
26-8787 

27-29S7 

6349 
055  / 
4754 
8956 
3/59 

65/0 
07/5 
4920 
9/25 
3330 

667  / 
0879 
5086 
9294 
3502 

6832 
(042 
5253 
9463 

3673 

6993 
1206 
54(9 
9632 

3845 

7/54 
(369 
5585 
9801 
4016 

73/5 
1533 
575/ 
9969 

4/S8 

7475 
/696 
59/7 
#138 
4359 

7636 
(860 
6083 
0307 
4530 
"8754 
2978 
7201 
(425 
5648 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

8972 
8047 
7/23 
6(98 
5273 

889  / 
7965 
7040 

6/(4 
5(88 

881  ( 

7883 
6956 
6029 
5/02 

8730 
7802 
6873 
5945 
50/7 

8649 
77(9 
6790 
5860 
493  ( 

8568 
7637 
6707 
5776 

4845 

8487 
7555 
6623 
569  / 
4759 

8406 
7473 
6540 
5607 
4673 

8325 

739  / 
6456 
5522 

4587 

59-8244 
607309 
61  '6373 
62-5437 
63-4501 

277/87 
2S-/387 
28-5586 
28-9786 
29-3986 

736  / 
(564 
5766 
9968 
4/7( 

7535 
/740 
5945 
#/5( 
4356 

7709 
(9/7 
6/25 
0333 

4540 

7884 
2094 
6304 
05/5 
4725 

8058 
227  / 
6484 
0697 
49/0 

8232 
2447 
6663 
0879 
5094 

8406 
2624 
6842 
1061 
5279 

85SO 
280  / 
7022 
/243 

5464 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

4349 
3424 
2499 
1575 

0650 

4262 
3336 
24/0 
(484 
0558 

4/75 
3248 
232/ 
(394 
0467 

4088 
3/60 
2232 
(303 
0375 

400f 
3072 
2(42 
(2/3 
0283 

39/4 
2983 
2053 
//22 
0/9/ 

3827 
2895 
(963 
/03/ 
0099 

3740 
2807 
(874 
0940 
#007 

3653 
27/9 
1784 
0850 
9915 

64-3566 
65-2630 
66-1694 
67  '0759 
67-9823 

29-8/86 
30'2386 
30-6585 
3C0785 
3  (  '4985 

8373 
2576 
6778 
098  / 
5/83 

8561 
2766 
697  / 
//76 
538( 

8748 
2956 
7/63 
/37/ 
5579 

8935 
3146 
7356 
(566 
5777 

9/23 
3336 
7549 
/762 
5975 

93/0 
3526 
774/ 
/957 
6/73 

9497 
37/6 
7934 
2/52 
6370 

9685 
3905 
8126 
2347 
6568 

9872 
4095 
8319 
2542 
6766 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

9725 
8801 
7876 
695/ 
6027 

9632 
8707 
778  / 
6855 
5929 

9539 
86/2 
7685 
6758 
583/ 

9447 
85(8 
7590 
6662 
5733 

9353 
8424 
7494 
6565 
5635 

9260 
8330 
7399 
6468 
5537 

9(67 
8235 
7303 
6371 

5439 

9074 
8(4f 
7207 
6274 
534  / 

8981 
8046 
7112 
6/77 
5243 

68-8887 
697952 
70-70/6 
71-6080 
72-5/45 

3C9/85 
32-3385 
32-7584 
33'  (784 

33'59S4 

9386 
3588 
7790 
(993 

6/95 

9586 
379  ( 
7996 
220  / 
6406 

9787 
3994 
8202 
24/0 
66/8 

9987 
4/98 
8408 
26/8 
6829 

#(88 
440  ( 

86/4 
2827 
7040 

0388 
4604 
88/9 
3035 
7251 

0589 
4807 
9025 
3243 

7462 

0789 
50/0 
923  / 
3452 
7673 

0989 
52/3 
9437 
3660 

7884 

76 
77 
78 
79 
80 

81 
82 
83 

84 
85 

5/02 
4/77 
3253 
2328 
/403 

5003 
4077 
3/5( 
2225 

(299 

4904 
3977 
3050 
2/23 
((95 

4805 
3877 
2948 
2020 
1092 

4706 
3776 
2847 
1917 
0987 

4606 
3676 
2745 
/8(4 
0883 

4507 
3575 
2643 
1711 
0779 

4408 
3474 
254  / 
(608 
0675 

4308 
3374 
2439 
(505 
0570 

73-4209 
74-3273 
752337 
76-/402 
77-0466 

34-0184 
34-4384 
34-8583 
35-2783 
35-6983 

0398 
4600 
8803 
3005 
7207 

06// 
48/7 
9022 
3227 
7432 

0825 
5033 
924  / 
3448 
7656 

(039 
5249 
9460 
3670 
7880 

/253 
5466 
9679 
3892 
8105 

/466 
5682 
9898 
4//3 
8329 

/680 
5898 
#//7 
4335 
8553 

/894 
6//5 
0335 
4556 
8777 

2/07 
633/ 
0554 
4778 
900/ 

81 
82 
83 
84 
85 

86 
87 
88 
89 

90 

0479 
9554 
8629 
7705 
6780 

0374 

9448 
8522 
7596 
6670 

0268 
934  ( 
84(4 
7487 
6560 

0(63 
9235 
8307 
7378 
6450 

#058 
9128 
8/99 
7269 
6340 

9952 
9022 
809  / 
7/60 
6229 

9847 
8915 
7983 
705) 
6/(9 

9742 
8808 
7875 
6942 
6009 

9636 

8702 
7767 
6833 
5898 

77-9530 
78-8595 
79-7659 
SO'6723 
S/-5788 

36'l/83 
36-5383 
36-9582 
37-3782 
37-7982 

(4/0 
56/2 
98/5 

40/7 
8220 

(637 
5842 
#047 
4252 
8457 

(864 
6072 
0279 
4487 
8695 

2091 
630  / 
05(2 

4722 
8932 

23/8 
653  / 
0744 
4957 
9/70 

2545 
6760 
0976 
5/9/ 

9407 

277( 
6990 
/208 
5426 
9644 

2998 
72/9 
(440 
566  / 
9882 

3225 
7449 
/672 
5896 
#(19 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

65 

5855 
493  / 
4006 
308/ 
2/57 

5744 
48(8 
3892 
2966 
204  ( 

5633 
4706 
3779 
285  ( 
(924 

5522 
4593 
3665 
2737 
(808 

5410 
4480 
355( 
262) 
(692 

5299 
4368 
3437 
2506 
(575 

5(87 
4255 
3323 
239) 

(459 

5075 
4(42 
3209 
2276 
1342 

4964 
4029 
3095 
2(60 
(226 
0291 
9357 
8422 
7488 
6554 

82-4852 
83-39/6 
84'298/ 
85-2045 
86-//09 

38-2/82 
38-6382 
39  058  / 
39'478/ 
39  '89  8  / 

2422 
6625 
0827 
5029 
9232 

2662 
6867 
(072 
5278 
9483 

2902 
7//0 
(3/8 
5526 
9733 

3/43 
7353 
(563 
5774 
9984 

3383 
7596 
(809 
6022 
#235 

3623 
7838 
2054 
6270 
0485 

3863 
808  / 
2299 
65/8 
0736 

4/03 
8324 
2545 
6765 
0986 

4343 
8566 
2790 
70/3 
(237 

91 
92 
93 
94 
95 

/232 

0307 
9383 
8458 
7533 

III! 
0189 
9263 
8337 
74/1 

0997 
#070 
9/43 
82(6 
7289 

0880 
9952 
9023 
8095 
7(67 

0762 
9833 
8903 
7974 
7044 

0645 
97(4 
8783 
7852 
6922 

0527 
9595 
8663 
773  ( 
6799 

0409 
9476 
8543 
7609 

6676 

87-0/73 
87  '92.78 
88-8302 
89-7366 
90'  643  / 

40-118) 

40738( 
4/-/580 
4  (  -5780 

4C9980 

3434 
7637 
(839 
6042 

#244 

3688 
7893 
2098 
6303 
0508 

394  / 
8149 
2356 
6564 

0772 

4/94 
8405 
26/5 
6825 
(036 

4448 
866( 
2874 
7087 
1300 

470  / 
89/6 
3/32 
7348 
/563 

4954 
9/72 
339  / 
7609 

(827 

5207 
9428 
3649 
7870 
209  / 

5460 
9684 
3908 
8/3/ 

2355 

96 

97 
98 
99 
100 

"W 

9' 

ft- 

7'    6' 

.V 

1 

3'   2' 

P 

fi? 

9' 

S 

r 

6' 

5' 

4' 

| 

~r~ 

9 
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TRAVERSE  TABLES. 


25°           COSINE. 

SINE. 

25° 

/ 

2 
3 
4 
S 

0'  |  1' 

a' 

3'    4'  |  5' 

6' 

1'  \  8' 

9' 

0' 

r 

a' 

3; 

4' 

5' 

e' 

r 

8 

9' 

/ 
2 
3 

4 

5 

9063 
8/26 
7/89 
6252 
53/5 

9062 
8/24 
7/86 
6247 
5309 

906; 
S/2/ 
7/82 
6242 
5303 

9059 
8(/9 
7/78 
6238 
5297 

9058 
8/J6 
7(74 
6233 
529  ( 

9057 
S//4 
7/7( 
6228 
5285 

9056 
8111 
7167 
6223 
5278 

9054 
8/09 
7/63 
62/8 
5272 

9053 
8)06 
7)60 
62)3 
5266 

'9052 
C8/04 
27/56 
3-6208 
4'5260 

•4226 
•8452 
C2679 
/'6905 
2'/(3( 

4229 
8458 
2686 
69)5 
1/44 

423  ( 
8463 
2694 
6926 
1)57 

4234 
8468 
2702 
6936 
1/70 

4237 
8473 
27)0 
6947 
)/84 

4239 
8479 
27)8 
6957 
))97 

4242 
8484 
2726 
6968 
(2/0 

4245 
8489 
2734 
6979 
/223 

4247 
8495 
2742 
6989 
(236 

4250 
8500 
2750 
7000 
(249 

6 
7 
8 
9 
10 

4378 
3442 
2505 
/568 
0631 

437  / 
3433 
2495 
/557 
06/8 

4364 

3424 
2485 
(546 
0606 

4356 
34/6 
2475 
(534 
0594 

4349 
3407 
2465 
(523 
0582 

4342 
3398 
2455 
(5(2 
0569 

4334 
3390 
2446 
1501 
0557 

4327 
338( 
2436 
(490 
0545 

43/9 
3373 
2426 
/479 
0532 

5-43/2 
6'3364 
7'24/6 
8-/46S 
9'0520 

2-5357 
2'  9583 
3'3809 
3'8036 
4'2262 

5373 
9602 
383/ 
8059 
2288 

5389 
9620 
3852 
8083 
23/5 

5405 
9639 
3873 
8/07 

234) 

5420 
9657 
3894 
8/3/ 
2367 

5436 
9676 
39/5 
8/54 
2394 

5452 
9694 
3936 
8/78 
2420 

5468 
97/2 
3957 
8202 
2446 

5484 
973( 
3978 
8225 
2473 

5499 
9749 
3999 
8249 
2499 

6 

7 
8 
9 
(0 

II 
12 
13 
14 
IS 

9694 
8757 
7820 
6883 
5946 

9680 
8742 
7804 
6866 
5928 

9667 
8727 
7788 
6849 
5909 

9653 
87/3 
7772 
683/ 
589  / 

9640 
8698 
7756 
68/4 
5872 

9626 
8683 
7740 
6797 
5854 

96/3 
8668 
7724 
6780 
5835 

9599 
8653 
7708 
6762 
58(7 

9585 
8639 
7692 
6745 
5798 

9'9572 
/  0'8624 
H'7676 
12-6728 
13-5780 

4'  6488 
5-07(4 
5-4940 
5'9(67 
6-3393 

65/7 
0746 
4975 
9203 
3432 

6546 
0777 
5009 
9240 
3472 

6575 
0809 
5043 
9277 
35  /) 

6604 
0841 
5077 
93/4 
355) 

6633 
0872 
51/2 
935  / 
3590 

6662 
0904 
5/46 
9388 
3630 

669  / 
0936 
5/80 
9425 
3669 

6720 
0967 
52)4 
9462 
3709 

6749 
0999 
5249 
9499 
3748 

II 

12 
13 
14 
IS 
16 
17 
18 
19 
20 

16 
17 
18 
19 
20 

5009 
4072 
3/35 
2/98 
262 

4990 
405/ 
3//3 
2/75 
(237 

4970 
403  / 
309  / 
2/52 
)2)2 

4950 
40/0 
3069 
2/28 
//SB 

4930 
3989 
3047 
2/05 
M63 

49(( 
3968 
3025 
2082 
(/38 

489  / 
3947 
3002 
2058 
1114 

4871 
3926 
2980 
2035 
(089 

4852 
3905 
2958 
20  /) 
1064 

14-4832 
15-3884 
I6'2936 
I7'I988 
18-1040 

6'76(9 
7'  (845 
7-607) 
8-0297 
8-4524 

7661 
/890 
6//9 
0348 
4576 

7703 
1935 

6166 
0398 
4629 

7745 
)980 
62)4 
0448 
4682 

7788 
2024 
626) 
0498 
4735 

7830 
2069 
6308 
0548 
4787 

7872 
2114 

6356 
0598 
4840 

79/4 
2/59 
6403 
0648 
4893 

7956 
2203 
645  / 

0698 
4945 

7998 
2248 
6498 
0748 
4998 

21 
22 
23 
24 
25 

0325 
"388 
845  / 
75/4 
6577 

0299 
936; 
8423 
7484 
6546 

0273 
9334 
8394 
7455 
65)5 

0247 
9306 
8366 
7425 
6485 

022  / 
9279 
8338 
7396 
6454 

0/95 
9252 
8309 
7366 
6423 

0169 
9225 
8281 
7337 
6392 

0/44 
9/98 
8252 
7307 
636/ 

0//8 
9)7( 
8224 
7277 
6330 

19  '0092 
(9-9(44 
20-8/96 
2(7248 
22-6300 

8'  8750 
9'2976 
9-7202 
(0'(428 
fO'5655 

8805 
3034 
7263 
1492 
5720 

8861 
3092 
7323 
(555 
5786 

89/6 
3(50 
7384 
(618 
5852 

897  / 
3208 
7445 
)68/ 
59/8 

9027 
3266 
7505 
/745 
5984 

9082 
3324 
7566 
(80S 
6050 

9/37 
3382 
7626 
/87/ 
6116 

9/93 
3440 
7687 
)934 
6/82 

9248 
3498 
7748 
/997 
6247 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

5640 
4703 
3766 
2829 
/892 

5608 
4670 
3732 
2794 
1855 

5576- 
4637 
3697 
2758 
/8/9 

5544 
4603 
3663 
2722 
(782 

55/2 
4570 
3628 
2686 
/745 

5480 
4537 
3594 
265( 
/708 

5448 
4504 
3559 
26/5 
/67/ 

54/6 
4470 
3525 
2579 
/634 

5384 
4437 
3490 
2543 
)597 

23  '5352 
24'4404 
25-3456 
26-2508 
27'I559 

/0-988/ 
/C4(07 
//•S333 
(2'  2559 
(2'6785 

9949 
4/78 
8407 
2636 
6865 

#0(8 
4249 
848) 
27/2 
6944 

0086 
4320 
8555 
2789 
7023 

0/55 

4392 
8628 
2865 
7/02 

0223 
4463 
8702 
294) 
7/8) 

0292 
4534 
8776 
30/8 
7260 

0360 
4605 
8850 
3094 
7339 

0429 
4676 
8923 
3171 

74/8 

0497 
4747 
8997 
3247 
7497 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

0955 

#0(8 

9082 
8/45 
7208 

09/7 
9979 
904/ 
8/03 
7165 

0879 
9940 
9000 
806) 
7/22 

084( 
9900 
8960 
80/9 
7079 

0803 
986( 
89)9 
7977 
7035 

0765 
9822 
8878 
7935 
6992 

0726 
9782 
8838 
7893 
6949 

0688 
9743 
8797 
7851 
6906 

0650 
9703 
8756 
7809 
6863 

28-06)  / 
28-9663 
29-87/5 
30-7767 
3C68)9 

/3'(0(2 
(3-5238 
(3-9464 
14-3690 
(479/6 

(093 
5322 
955) 
3780 
8009 

((75 
5407 
9638 
3869 
8(0( 

(257 
549  / 
9725 
3959 
8/93 

)338 
5575 
98)2 
4049 
8285 

(420 
5660 
9899 
4/38 
8378 

(502 
5744 
9986 
4228 
8470 

/583 
5828 
#073 
43/7 
8562 

(665 
59/2 
0/60 
4407 
8654 

/747 
5997 
0247 
4496 
8746 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

627  / 
5334 
4397 
3460 
2523 

6227 

5288 
4350 
34/2 
2474 

6/82 
5243 
4303 
3364 
2425 

6/38 
5(97 
4257 
3316 
2375 

6094 
5/52 
42/0 
3268 
2326 

6049 
5/06 
4)63 
3220 
2277 

6005 
5060 
41/6 
3/72 
2228 

5960 
50(5 
4069 
3)24 
2)78 

59/6 
4969 
4022 
3076 
2)29 

32'587) 
33'  4923 
34-3975 
35-3027 
36-2079 

(5'2(43 
/  5  "6369 
(6-0595 
(6'482/ 
/  6  '9047 

2237 
6466 
0695 
4924 
9)53 

2332 

6564 
0795 
5027 
9258 

2427 
666( 
0895 
5)30 
9364 

2522 
6759 
0996 
5232 
9469 

2617 
6856 
)096 
5335 

9574 

27(2 
6954 
((96 
5438 
9680 

2807 
705  / 
(296 
5540 
9785 

290  ( 
7/49 
(396 
5643 
9890 

2996 
7246 
(496 
5746 
9996 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

(586 
0649 
97/2 
8775 
7839 

(536 
0598 
9659 
872/ 
7783 

/4S5 
0546 
9607 
8667 
7728 

(435 
0494 
9554 
86/3 
7672 

(384 
0442 
9501 
8559 
76/7 

)334 
039  / 
9448 
8505 
756  / 

(283 
0339 
9395 
8450 
7506 

)233 

0287 
9342 
8396 
7450 

1182 
0235 
9288 
8342 
7395 

37-1131 
38-0183 
38-9235 
39-8287 
40-7339 

(7-3274 
177500 
/S-/726 
/S'5952 
/9-0/78 

3382 
76(0 
(839 
6068 
0297 

3490 
772  ( 
(953 
6/84 
04/5 

3598 
7832 
2066 
6300 
0534 

3706 
7942 
2)79 
64/6 
0653 

38)4 
8053 
2292 
6532 
077) 

3922 
8)64 
2406 
6648 
0890 

4030 
8274 
25/9 
6764 
(008 

4/38 
8335 
2632 
6880 
1127 

4246 
8496 
2745 
6995 
(245 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

6902 
5965 
5028 
409  / 
3/54 

6845 
5907 
4969 
403) 
3092 

6788 
5849 
49/0 
3970 
303/ 

6732 
579  / 
4851 
39(0 

2969 

6675 
5733 
479  / 
3850 
2908 

66/8 
5675 
4732 
3789 
2846 

6562 
56/7 
4673 
3729 
2784 

6505 
5559 
46)4 
3668 
2723 

6448 
550) 
4555 
3608 
266) 

41-6391 

42-5443 
43-4495 
44-3547 
45  '2599 

/  9  '4404 
/9'863( 
20-2857 
20-7083 
2TI309 

4526 
8754 
2983 
72(2 
(441 

4647 
8878 
3//0 
7341 
/573 

4768 
9002 
3236 
7470 
(705 

4889 
9/26 
3363 
7600 
/836 

501  ( 
9250 
3489 
7729 
1968 

5/32 
9374 
3616 
7858 
2/00 

5253 
9498 
3742 
7987 
223  J 

5374 
962( 
3869 
8//6 
2363 

5495 
9745 
3995 
8245 
2495 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

22/7 
(280 
0343 
9406 
8469 

2/54 
(2/6 
0278 
9340 
8402 

2092 
/)52 
02/3 

9273 
8334 

2029 
(088 
0/47 
9207 
8266 

(966 
(024 
0082 
9/40 
8/98 

1903 
0960 
#017 
9074 
8)3) 

(840 
0896 
995  / 
9007 
8063 

1777 
0832 
9886 
8941 
7995 

(7/4 
0767 
982  ( 
8874 
7927 

46-165) 
47-0703 
47-9755 
48-8807 
497859 

21-5535 
21-9762 
22-3988 
22-82/4 
23  '2440 

5670 
9899 
4(27 
8356 
2585 

5804 
#036 
4267 
8499 
2730 

5939 
0/73 
4407 
864) 
2875 

6073 
03)0 
4546 
8783 
3020 

6207 
0447 
4686 
8925 
3)65 

6342 
0584 
4826 
9068 
33/0 

6476 
072) 
4965 
92/0 
3455 

66(0 
0858 
5(05 
9352 
3599 

6745 
0995 
5244 
9494 
3744 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

7532 
6595 
5659 
4722 
3785 

7463 
6525 
5587 
4649 
37// 

7395 
6455 
55/6 
4576 
3637 

7326 
6385 
5444 
4504 
3563 

7257 
63/5 
5373 
443  / 
3489 

7)88 
6245 
530) 
4358 
34)5 

7((9 
6/74 
5230 
4286 
334  / 

7049 
6/04 
5/58 
42/3 
3267 

6980 
6033 
5087 
4(40 
3/93 

50'69I) 
5  T  5963 
52-50(5 

53-4067 
54-31  19 

23-6666 
24-0892 
24'5(/9 
24-9345 
25'357/ 

68/4 
(043 
5272 
9500 
3729 

696  / 
M93 
5424 

9656 
3887 

7/09 
(343 

5577 
98(( 

4045 

7257 
1493 
5730 
9967 
4204 

7404 
(644 
5883 
#/22 
4362 

7552 
1794 
6036 
0278 
4520 

7699 
/944 
6(88 

0433 
4678 

7847 
2094 
634  ( 
0588 
4836 

7994 
2244 
6494 
0744 
4994 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

2848 
1911 
0974 
#037 
9/00 

2773 
/835 
0896 
9958 
9020 

2698 
(758 
08(9 
9880 
8940 

2623 
/6S2 
074  / 
980  ( 
8860 

2547 
(606 
0664 
9722 
8780 

2472 
)529 
0586 
9643 
8700 

2397 
/453 
0508 
9564 
8620 

2322 
/376 
043) 
9485 
8540 

2246 
/300 
0353 
9406 
8459 

55-2171 
56-1223 
57-0275 
57-9327 
58-8379 

257797 
26-2023 
26-6250 
27-0476 
27-4702 

7958 
2/87 
64/6 
0644 
4873 

S//9 
2350 
6582 
08/3 
5045 

8279 
25/4 
6748 
0982 
52/6 

8440 
2677 
69/4 
1150 
5387 

860  / 
2840 
7080 
(3/9 
5558 

8762 
3004 
7246 
(488 
5730 

8922 
3/67 
74/2 
(656 
590  ( 

9083 
3330 
7578 
/825 
6072 

9244 
3493 
7743 
(993 
6243 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 

67 
68 
69 
70 

8/63 
7226 
6289 
5352 
44/5 

8082 
7/44 
6206 
5268 
4329 

800  / 
706  J 
6(22 
5)83 
4243 

79(9 
6979 
6038 
5098 
4(57 

7838 
6896 
5954 
50(3 
4071 

7757 
68)4 
587  / 
4928 
3985 

7675 
673  / 
5787 
4842 
3898 

7594 
6648 
5703 
4757 
38/2 

75/2 
6566 
56/9 
4672 
3725 

59  '743  / 
60-6483 
61  '5535 
62-4587 
63  '3639 

27-8928 
28-3/54 
28'7380 
29'  (607 
29  "5833 

9/02 
3331 
7560 
(789 
60(7 

9276 
3507 
7739 
(970 
6202 

9450 
3684 
79/8 
2/52 
6386 

9624 
3861 
8097 
2334 
6571 

9798 
4037 
8276 
25/6 
6755 

9972 
42)4 
8456 
2698 
6940 

#145 
4390 
8635 
2879 
7(24 

03(9 

4567 
88/4 
306/ 
7308 

0493 
4743 
8993 
3243 
7493 

71 
72 
73 
74 
75 

3479 
2542 
/605 
0668 
973  / 

339  / 
2453 
(5/5 
0577 
9639 

3304 
2364 
(425 
0486 
9546 

32/6 
2276 
(335 
0395 
9454 

3(29 
2/87 
/245 
0303 
9362 

304/ 
2098 
/J55 
02/2 
9269 

2954 
20(0 
(065 
0/2/ 
9(77 

2866 
)92( 
0975 
#030 
9084 

2779 
(832 
0885 
9938 
899  / 

64  '269  ( 
65'  (743 
66-0795 
66-9847 
67-8899 

30-0059 
30-4285 
30-85// 
3  (  '2738 
3f6964 

0246 
4475 
8704 
2933 
7(6( 

0433 
4665 
8896 
3/28 
7359 

0620 
4854 
9089 
3323 
7557 

0807 
5044 
928) 
35/8 
7754 

0995 
5234 
9473 
37/3 
7952 

))82 
5424 
9666 
3908 
8)50 

(369 
56/3 
9858 
4/02 
8347 

(556 
5803 
#050 
4297 
8545 

(743 
5992 
0242 
4492 
8742 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

8794 
7857 
6920 
5983 
5046 

8700 
7762 
6824 
5886 
4948 

8607 
7668 
6728 
5789 
4849 

85/3 
7573 
6632 
5691 
475  / 

8420 
7478 
6536 
5594 
4652 

8326 
7383 
6440 
5497 
4554 

8232 
7288 
6344 
5399 
4455 

8/39 
7)93 
6247 
5302 
4356 

8045 
7098 
6/5) 

5204 
4258 

68-7951 
69-7003 
70-6055 
7C5I07 
72'4/59 

32'IISO 
32-54(6 
32-9642 
33-3868 
33-8095 

(390 
56(9 
9848 
4077 
8306 

(59) 
5822 
#053 
4285 
85/6 

179) 
6025 
0259 
4493 
8727 

1991 
6228 
0465 
4701 
8938 

2(9/ 
643  / 
0670 
4909 
9(49 

2392 
6634 
0876 
51)8 
9360 

2592 
6836 
(08) 
5326 
9570 

2792 
7039 
(286 
5534 
978  ( 

2992 
7242 
(492 
5742 
9992 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

4/09 
3/72 
2235 
(299 
0362 

40/0 
3072 
2/33 
//95 
0257 

39/0 
297) 
203/ 
)092 
0(53 

38/0 
2870 
(929 
0988 
#048 

37/0 
2769 
(827 
0885 
9943 

36/1 
2668 
)725 
078) 
9838 

35(( 
2566 
/622 
0678 
9733 

34)) 
2465 
)520 
0574 
9629 

33/( 
2364 
(4(7 
0470 
9524 

73'32/( 
74-2263 
75-1315 
76-0367 
76-94(9 

34-2321 
34-6547 
35-0773 
35-4999 
35-9226 

2534 
6763 
0992 
522  ( 
9450 

2748 
6979 
1211 
5442 
9674 

296  / 
7/95 
/429 
5664 
9898 

3175 
7411 
I64B 
5885 
#/22 

3388 
7628 
(867 
6/06 
0346 

3602 
7844 
2086 
6327 
0569 

38(5 
8059 
2304 
6549 
0793 

4028 
8275 
2523 
6770 
(0(7 

424  ( 
849  ( 
274  ( 
699  ( 
(24  ( 

SI 

82 
83 

84 
85 

86 
87 
88 
89 
90 

9425 
8488 
755/ 
66/4 
5677 

93/9 
838) 
7443 
6504 
5566 

92(3 

8274 
7334 
6395 
5456 

9/07 
8/67 
7226 
6285 
5345 

900/ 
8059 
7//S 
6/76 
5234 

8895 
7952 
7009 
6066 
5)23 

8789 
7845 
690  / 
5956 
50(2 

8683 
7737 
6792 
5846 
490) 

8577 
7630 
6683 
5736 
4790 

77-8471 
78-7523 
79-6575 
80-5626 
8/-467S 

36-3452 
367678 
37-/904 
37'6/30 
33-0356 

3678 
7907 
2(36 
6365 

0594 

3905 
8/37 
2368 
6599 
083/ 

4/32 

8366 
2600 
6834 
/06S 

4358 
8595 
2832 
7069 
/305 

4585 
8824 
3064 
7303 
/542 

48)  1 
9053 
3295 
7537 
(779 

5038 
9283 
3527 
7772 
20(7 

5265 
9512 
3759 
8006 
2254 

549  ( 
974  ( 
399  ( 
824  ( 
249) 

86 
87 
88 
89 
90 

9) 
92 
93 
94 
95 

4740 
3803 
2866 
1929 
0992 

4628 
3690 
2752 
(8)4 
0876 

45(6 
3577 
2637 
(698 
0759 

4404 
3464 
2523 
1582 
0642 

4292 
3350 
2408 
/466 
0525 

4/80 
3237 
2294 
/35( 
0408 

4068 
3/23 
2/79 
/235 
0290 

3955 
30)0 
2064 
1119 
0(73 

3843 
2896 
(949 
(003 
#056 

82-3730 
83'2782 
S4-/834 
85-0886 
85-9938 

38-4583 
38-8809 
39-3035 
39'726( 
40-/487 

4823 
905  ( 
3280 
7509 
(738 

5062 
9294 
3525 
7757 
(988 

5302 
9536 
3770 
8004 
2239 

5542 
9779 
40/5 
8252 
2489 

5782 
#02( 
4260 
8500 
2739 

602) 
0263 
4505 
8747 
2989 

626  / 
0506 
4750 
8995 
3240 

6501 
0748 
4995 
9243 
3490 

6740 
0990 
5240 
9490 
3740 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

64 

#055 
9//9 
8/82 
7245 
6308 

9937 
8999 
806) 
7/23 
6/85 

98/9 
8880 
7941 
700  / 
6062 

970/ 
8760 
7820 
6879 
5939 

9583 
864  / 
7699 
6757 
58(5 

9465 
852) 
7578 
6635 
5692 

9346 
8402 
7457 
65/3 
5569 

9228 
8282 
7336 
639) 

5445 

9/09 
8/62 
72/5 
6269 
5322 

86-8990 
87-8042 
88-7094 
89-6/46 
90-5(98 

40-57/4 
40-9940 
4C4/66 
4  (  '8392 
42-26)8 

5967 
#(95 
4424 
8653 
2882 

6220 
045) 
4683 
89)4 
3/46 

6473 
0707 
494  / 
9)75 
3409 

6726 
0962 
5/99 
9436 
3673 

6979 
/2/S 
5457 
9697 
3936 

723) 
(473 
57/5 
9957 
4(99 

7484 
(729 
5974 
#2(8 
4463 

7737 
(984 
6232 
0479 
4726 

7990 
2240 
6490 
0740 
4990 

96 

97 
98 
99 
(00 

60' 

5'f  58'   57'  |  56'   55'   54' 

53'  |  52'  |  51' 

60' 

59' 

58'  |  57' 

56'   55' 

54'  |  53'   52'  |  51' 

SINE. 

COSINE.            64° 
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TRAVERSE  TABLES. 


25°            COSINE. 

SIXE.             25° 

/ 

2 
3 
4 
5 

KI'  ir  1-2'  13' 

14' 

15' 

16'   17' 

18' 

19' 

10' 

11'   12'   13'   14' 

15' 

Hi'   17'  !  18' 

19' 

905  / 
8101 
7152 
6203 
5254 

9050 
8099 
7/49 
6/98 
5248 

9048 
8097 
7/45 
6/93 
524  / 

9047 
8094 
7/4/ 
6/88 
5235 

9046 
8092 
7/37 
6(83 
5229 

9045 
8089 
7/34 
6/78 
5223 

9043 
8087 
7/30 
6/73 
52/7 

9042 
8084 
7/26 
6/68 
52(0 

904( 
8082 
7(22 
6/63 
5204 

'9040 
1-8079 
27119 
3'6/SS 
4-5/98 

•4253 
•8505 
(  '2758 
C70(0 
2'/263 

4255 
85/0 
2765 
702/ 
(276 

4258 
85/6 
2773 
703/ 
(289 

4260 
852; 
278) 
7042 
/302 

4263 
8526 
2789 
7052 
/3/5 

4266 
853  / 
2797 
7063 
/328 

4268 
8537 
2805 
7073 
1343 

427) 
8542 
28(3 
7084 
(355 

4274 
8547 
2821 
7094 
/36S 

4276 
8552 
2829 
7/05 
(381 

/ 
2 
3 
4 
5 

6 

7 
8 
9 
10 

4304 
3355 
2406 
(457 
0507 

4297 
3347 
2396 
/446 
0495 

4290 
3338 
2386 
f434 
0483 

4282 
3329 
2376 
/423 

0470 

4275 
332  / 
2366 
/4/2 

0458 

4267 
33/2 
2356 
1401 

0446 

4260 
3303 
2346 
/390 
0433 

4252 
3294 
2337 
(379 
042/ 

4245 
3286 
2327 
(367 
0408 

5-4237 
6'3277 
7'23I7 
8'  (356 
9-0396 

2'55(5 
2'9768 
3-4020 
3-8273 
4  2525 

553; 

9786 
404  / 
8296 
2552 

5547 
9805 
4062 
8320 
2578 

5563 

9823 
4083 
8344 
2604 

5578 
984/ 
4/04 
8368 
263  / 

5594 
9860 
4/25 
839  / 
2657 

56/0 
9878 
4/47 
84/5 
2683 

5626 
9897 
4/68 
8439 
2709 

564  / 
99/5 
4/89 
8462 
2736 

5657 
9933 
42/0 
8486 
2762 

6 
7 
8 
9 
10 

II 
12 
13 
14 

15 

9558 
8609 
7660 
67/0 
576  / 

9545 
8594 
7644 
6693 

5743 

953  / 
8579 
7628 
6676 
5724 

95/7 
8564 
7611 
6658 
5705 

9504 
8550 
7595 
664/ 
5687 

9490 
8535 
7579 
6624 
5668 

9476 
8520 
7563 
6606 
5650 

9463 
8505 
7547 
6589 
563/ 

9449 
8490 
753  / 
6572 
56/2 

9-9435 
/  0-8475 
H'7515 
(2-6554 

/  3  '5594 

4  6778 
5'(030 
5-5283 
5-9535 
6'3788 

6807 
/062 
53/7 
9572 
3827 

6836 
(094 
535  / 
9609 
3867 

6865 
//25 
5386 
9646 
3906 

6894 
1/57 
5420 
9683 
3946 

6923 
//88 
5454 
9720 
3985 

695/ 
/220 
5488 
9756 
4025 

6980 
(25/ 
5522 
9793 
4064 

7009 
/283 
5557 
9830 

4/04 

7038 
/3/4 
559  / 
9867 
4/43 

// 
12 
13 
(4 
IS 

16 
17 
18 
19 
20 

48/2 
3863 
29/3 
1964 
/0/5 

4792 
3842 
289  / 
1941 

0990 

4772 
382  ( 
2869 
/9/7 

0965 

4753 
3800 
2847 
/894 

094  / 

4733 

3778 
2824 
/870 
0916 

47/3 
3757 
2802 
1846 
0891 

4693 
3736 
2780 
/823 

0866 

4673 
37/5 
2757 
/799 
0841 

4653 
3694 
2735 
/776 
08/7 

(4-4633 
15-3673 
16-2712 
17-1752 

18-0792 

6-8040 
7'2293 
7'6546 
8'0798 
8'505/ 

8083 
2338 
6593 
0848 
5/03 

8/25 
2382 
6640 
0898 
5/56 

8/67 
2427 
6688 
0948 

5209 

8209 
2472 
6735 
0998 
526/ 

825/ 
25;7 

6782 
/048 
53/4 

8293 
2561 
6830 
(098 
5366 

8335 

2606 
6877 
1148 
5419 

8377 
2651 
6924 
//98 

5472 

84/9 
2696 
6972 
/248 
5524 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

0066 
9116 
8/67 
72/8 
6269 

0040 
9089 
8/39 
7/88 
6238 

#0/4 
9062 
8//0 
7/59 
6207 

9988 
9035 
8082 
7/29 
6/76 

9962 
9007 
8053 
7099 
6145 

9936 
8980 
8025 
7069 
6//4 

99/0 
8953 
7996 
7039 
6083 

9883 
8925 
7968 
70/0 
6052 

9857 
8898 
7939 
6980 
602  ; 

18-9831 
I9-S87I 
20'79/C 
21-6950 
22-5990 

8-9303 
9-3556 
9'7808 
(0'206( 
(0'63(3 

9358 
36/4 
7869 
2/24 
6379 

94/4 
367/ 
7929 
2/87 
6445 

9469 
3729 
7990 
2250 
65I/ 

9524 
37S7 
8050 
23/3 
6576 

9579 
3845 
8/// 
2376 
6642 

9635 
3903 
S/7/ 
2440 
6708 

9690 
3961 
8232 
2503 
6774 

9745 
40/9 
8292 
2566 
6839 

9800 
4077 
8353 
2629 
6905 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

53/9 
4370 
342/ 
2472 
/522 

5287 
4337 
3386 
2436 
/485 

5255 
4303 
3352 
2400 

(448 

5223 
4270 
33/7 
2364 
14/1 

5/9/ 
4236 
3282 
2328 
/374 

5/58 
4203 
3247 
2292 
/337 

5/26 
4169 
32/3 
2256 
(299 

5094 
4/36 
3/78 
2220 
(262 

506  / 
4/02 
3/43 
2/84 
(225 

23-5029 
24-4069 
25'3/OS 
26-2/48 
27-1187 

(C0566 
((•48(8 
(C907( 
12'  3323 
127576 

0634 
4889 
9/45 
3400 
7655 

0703 

4960 
92/8 
3476 
7734 

077/ 
503  / 
9292 
3552 
78/3 

0839 
5/03 
9366 
3629 
7892 

0908 
5/74 
9439 
3705 
797  / 

0976 
5245 
95/3 
378  / 

8049 

/045 
53/6 
9587 
3858 
8/28 

1113 
5387 
9660 
3934 
8207 

f/8/ 

5458 
9734 
40/0 
8286 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 
"36 
37 
38 
39 
40 

0573 
9624 
8675 
7725 
6776 

0535 
9584 
8634 
7683 
6733 

0496 
9545 
8593 
7641 
6689 

0458 
9505 
8552 
7599 
6646 

0420 
9465 
85// 
7557 
6603 

038/ 
9426 
8470 
75/5 
6559 

0343 
9386 
8429 
7473 
65(6 

0304 
9346 
8388 
7430 
6472 

0266 
9306 
8347 
7388 
6429 

28-0227 
28-9267 
29-8306 
30-7346 
3  /  '6385 

13-1828 
13-6081 
14-0333 
14-4586 
14-8838 

(9/0 
6/65 
0420 
4675 

8931 

-/991> 
6249 
0507 
4765 
9023 

2073 
6334 
0594 
4854 
9//5 

2/55 
64/8 
068/ 
4944 
9207 

2236 
6502 
0768 
5033 
9299 

23)8 
6586 
0854 
5/23 
939/ 

2399 
6670 
094  / 
52/2 
9483 

248  / 
6755 
(028 
5302 
9575 

2562 
6839 
1115 
5391 
9667 

31 
32 
33 
34 
35 

5827 

4878 
3928 
2979 

2030 

5782 
4832 
3881 
2931 

1980 

5738 
4786 
3834 
2883 
/93/ 

5693 
4740 
3787 
2834 
I88( 

5649 
4694 
3740 
2786 
/832 

5604 
4648 
3693 
2737 

/782 

5559 
4602 
3646 
2689 
(732 

55/4 
4557 
3599 
2641 
/683 

5470 
45// 
355; 
2592 
/633 

32-5425 

33-4465 
34-3504 
35-2544 
36-/5S3 

15-3091 
157344 
16-1596 
16-5849 
17-0101 

3/86 
744  / 
(696 
595/ 

0206 

3281 
7538 
/796 
6054 
03/2 

3375 
7636 
/896 
6/57 

04(7 

3470 
7733 
/996 
6259 

0522 

3565 

7830 
2096 
6362 

0627 

3659 

7928 
2/96 
6464 
0733 

3754 
8025 
2296 
6567 

0838 

3849 
8/22 
2396 
6670 

0943 

3943 
8220 
2496 
6772 
(048 

36 
37 
38 
39 

40 

4/ 
42 
43 
44 
45 
46 
47 
48 
49 
50 

1081 
0131 
9/82 
8233 
7284 

1030 
0079 
9/29 
8/78 
7228 

0979 
#027 
9076 
8/24 
7/72 

0928 
9975 
9022 
8069 
7//6 

0877 
9923 
8969 
80/5 
706  / 

0827 
987/ 
89/6 
7960 
7005 

0776 
98/9 
8862 
7906 
6949 

0725 
9767 
8809 
785/ 
6893 

0674 
97/5 
8755 
7796 
6837 

37-0623 
37-9662 
38-8702 
39V742 
40-678/ 

17-4354 
I7'8606 
18-2859 
I87III 
19-1364 

4462 
87/7 
2972 
7227 
/482 

4570 
8827 
3085 
7343 
/60f 

4677 
8938 
3/98 
7459 
(7/9 

4785 
9048 

33/; 

7574 
;S38 

4893 
9/59 
3425 
7690 
(956 

500/ 
9269 
3538 
7806 
2074 

5/09 
9380 
365  / 
7922 
2/93 

52/7 
9490 
3764 
8037 
23/1 

5325 
960/ 
3877 
8/53 
2429 

41 

42 
43 
44 
45 
46 
47 
48 
49 
50 

6334 
5385 
4436 
3487 
2537 

6277 
5327 
4376 
3426 
2475 

6220 
5269 
43/7 
3365 
24/4 

6(63 
52/( 
4258 
3305 
2352 

6/06 
5/52 
4(98 
3244 
2290 

6049 
5094 
4/38 
3/83 
2228 

5992 
5036 
4079 
3/22 
2/66 

5935 
4977 
40/9 
306) 
2/03 

5878 
49/9 
3960 
3000 
2041 

41-5821 
42-4860 
43-3900 
44'2940 
45-1979 

(9-56(6 
19-9869 
20'4/2/ 
20'8374 
2  /  '2626 

5737 
9993 
4248 
8503 
2758 

5858 
#//6 
4374 
8632 
2890 

5980 
0240 
4500 
876/ 
302/ 

6101 
0364 
4627 
8890 
3/53 

6222 

0487 
4753 
90/9 
3284 

6343 
06// 
4879 
9/48 
3416 

6464 
0735 
5006 
9277 
3547 

6585 

0858 
5/32 
9405 
3679 

6706 
0982 
5258 
9534 
38/0 

51 
52 
53 
54 
55 

1588 
0639 
9690 
8740 
779; 

1525 
0574 
9624 
8673 
7723 

(462 
05/0 
9558 
8607 
7655 

(399 
0446 
9493 
8540 
7587 

(335 
038/ 
9427 
8473 
75/9 

/272 
03/7 
9361 
8406 
7450 

(209 
0252 
9295 
8339 
7382 

//45 
0/88 
9230 
8272 
73/4 

/OS2 
0/23 
9/64 
8205 
7245 

46-1019 
47-0058 
47-9098 
48-8/37 
49-7/77 

2  /  '6879 
22-1131 
22-5384 
22-9637 
23'3889 

70/3 
(268 
5524 
9779 
4034 

7/47 
/405 
5663 
992  / 
4/79 

7282 
/542 
5803 

#063 
4323 

74/6 
(679 
5942 
0205 
4468 

7550 
/8/6 
608  / 
0347 
46/3 

7684 
(953 
622  / 
0489 
4757 

78/8 
2089 
6360 
063/ 
4902 

7953 
2226 
6500 
0773 
5047 

8087 
2363 
6639 
09/5 
5/9/ 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

6842 
5893 
4943 
3994 

3045 

6773 
5822 
4872 
392  / 
297  / 

6703 
575  / 
4800 
3848 
2896 

6634 
568  ( 
4728 
3775 
2822 

6564 
56/0 

4656 
3702 

2748 

6495 
5539 
4584 
3629 
2673 

6425 
5469 
45/2 
3555 
2599 

6356 
5398 
4440 
3482 
2524 

6286 
5327 
4368 
3409 
2450 

50-62/7 
SI  -5256 
52-4296 
53-3335 
54-2375 

23  '8  (42 
24-2394 
24  '6647 
25-0899 
25-5/52 

8289 
2544 
6799 
(054 
53/0 

8436 
2694 
6952 
/2/0 
5468 

8584 
2844 
7/05 
/365 
5626 

S73/ 
2994 
7257 
/520 
5783 

8878 
3/44 
74/0 
/676 
594  / 

9026 
3294 
7562 
IS3I 

6099 

9/73 

3444 
77/5 
(986 
6257 

9320 

3594 
7868 

2141 
6415 

9468 
3744 
8020 
2296 
6572 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

2096 
f/46 
0/97 
9248 
8298 

2020 
(070 
Of/9 
9/69 
82/8 

(945 
0993 
#04  / 
9089 
8/38 

(869 
0916 
9963 
90(0 
8057 

/793 
0839 
9885 
893  / 
7976 

/7/8 
0762 
9807 
885  / 
7896 

(642 
0685 
9729 
8772 
78/5 

1566 
0608 
9650 
8692 
7734 

/490 
053  / 
9572 
86/3 
7654 

55'l4/5 
56-0454 
56-9494 
57-8533 
58V573 

25-9404 
26-3657 
26-7909 
27-2/62 
27-64/4 

9565 
3820 
8075 
2330 
6585 

9725 
3983 
824  / 
2499 
6757 

9886 
4/46 
8407 
2667 
6928 

#046 
4309 
8573 
2836 
7099 

0207 
4473 
8738 
3004 
7270 

0367 
4636 
8904 
3/72 
744; 

0528 
4799 
9070 
334  / 
76/2 

0688 
4962 
9235 
3509 
7783 

0849 
5/25 
940  / 
3677 
7954 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

7349 
6400 
545  / 
450  / 
3552 

7268 
63/7 
5367 
44/6 
3466 

7(86 
6234 
5282 
433  / 
3379 

7(04 
6(5( 
5/98 
4245 
3292 

7022 
6068 
5114 
4/60 
3205 

6940 
5985 
5029 
4074 
3//9 

6858 
5902 
4945 
3988 
3032 

6776 
58)9 
486  / 
3903 
2945 

6694 
5735 
4776 
38/7 
2858 

59-66/2 
60-5652 
6T4692 
62-3731 
63-2771 

28-0667 
28-49/9 
28-9/72 
29-3424 
29-7677 

084  f 
5096 
935  / 
3606 
7861 

/0/4 
5272 
9530 
3788 
8046 

//88 
5448 
9709 
3969 
8230 

(362 
5625 
9888 
4151 
84/4 

(535 
580  / 
#067 
4332 
8598 

1709 
5977 
0246 
45/4 
8782 

(883 
6/54 
0425 
4695 
8966 

2056 
6330 
0603 
4877 
9/5( 

2230 
6506 
0782 
5058 
9335 

66 
67 
68 
69 

70 

71 
72 
73 

74 
75 
76 
77 
78 
79 
80 

2603 
1654 
0704 
9755 
8806 

25/5 
(565 
06/4 
9664 
8713 

2427 
(476 
0524 
9572 
8620 

2339 
(386 
0433 
9480 
8527 

225  / 
/297 
0343 
9389 
8434 

2/63 
/208 
0252 
9297 
834/ 

2075 
1/18 

0/62 
9205 
8248 

/9S7 
(029 
#07/ 
9//3 
8/55 

/899 
0939 
9980 
902/ 
8062 

641810 
65-0850 
65-9889 
66-8929 
67-7969 

30-/929 
30-6/82 
3  /  '0435 
3  ('4687 
31  '8940 

2//6 
6372 
0627 
4882 
9/37 

2303 
656  / 
0819 
5077 
9334 

2490 
675  / 
1011 
5271 
9532 

2677 
6940 
(203 
5466 
9729 

2864 
7/29 
/395 
566/ 
9927 

305  / 
73/9 
(587 
5856 
#/24 

3237 
7508 
/779 
6050 
032  / 

3424 
7698 
/97/ 
6245 
05(8 

36// 
7887 
2/63 
6439 
07/6 

71 
72 
73 
74 
75 

7857 
6907 
5958 
5009 
4060 

7763 
681'  2 
5862 
4911 

396/ 

7669 
67/7 
5765 
48/3 
3862 

7574 
662/ 
5668 
47/6 
3763 

7480 
6526 
5572 
46/8 
3663 

7386 
6430 
5475 
4520 
3564 

7292 
6335 
5378 
4421 
3465 

7/97 
6239 
528  / 
4323 
3365 

7/03 
6/44 
5/84 
4225 
3266 

68'7008 
69-6048 
70-5087 
7I'4I27 
72-3/67 

32-3/92 
327445 
33'  (697 
33-5950 
34-0202 

3392 
7647 
(903 
6/58 
04/3 

3592 
7850 
2/08 
6366 
0623 

3792 
8053 
23/3 

6574 
0834 

3992 
8255 
25/8 
678/ 
/044 

4/92 
8458 
2724 
6989 
/255 

4392 
8660 
2929 
7/97 
/465 

4592 
8863 

3/34 
7405 
1676 

4792 
9066 
3339 
76/3 

/8S6 

4992 
9268 
3544 
7820 
2097 

76 

77 
78 
79 
80 

•1 

82 
83 
84 
85 

3110 
2/61 

1212 

0263 
9313 

30/0 
2060 
1/09 
0/59 
9208 

29/0 
(958 
1006 
#055 
9103 

28/0 
(857 
0904 
9951 

89^8 

2709 
(755 
080  f 
9847 
8892 

2609 
1653 
0698 
9742 
8787 

2508 
1551 
0595 
9638 
868  / 

2408 
/450 
0492 
9534 
8576 

2307 
/348 
0388 
9429 
8470 

73-2206 
74-1246 
75-0285 
75-9325 
76-8364 

34-4455 
34-8707 
35  '2960 
3572/2 
36V465 

4668 
8923 
3/78 
7434 
(689 

488/ 
9/39 
3397 
7655 
(9(2 

5094 
9355 
36;5 
7876 
2/36 

5308 
957  / 
3834 
8097 
2360 

552  / 
9786 
4052 
83/8 
2583 

5734 
#002 
4270 
8539 
2807 

5947 
02/8 
4489 
8760 
303  / 

6/60 
0433 
4707 
89S/ 
3254 

6373 
0649 
4925 
9201 

3478 

81 

82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

8364 
74/5 
6466 
55/6 
4567 

8258 
7307 
6357 
5406 
4456 

8(5( 
7200 
6248 
5296 

4344 

8045 
7092 
6/39 
5/86 
4233 

7938 
6984 
6030 
5075 
4/2( 

783  ( 
6876 
5920 
4965 
40/0 

7725 
6768 
Stll 

4855 
3898 

76/8 
6660 
5702 
4744 
3786 

75// 
6552 
5593 
4633 
3674 

77-7404 
78  '6444 
79-5483 
SO'4523 
8  /  '3562 

36'57I7 
36-9970 
37-4222 
37-8475 
38-2728 

5944 
#(99 
4454 
8709 
2964 

6/70 
0428 
4686 
8944 
320  / 

6397 
0657 
49/7 
9/78 
3438 

6623 
0886 
5/49 
94/2 
3675 

6849 
1115 
5380 
9646 
39/2 

7075 
(344 
56(2 
9880 
4149 

7302 
/573 
5844 
#(14 
4385 

7528 

1801 
6075 
0349 
4622 

7754 
2030 
6306 
0583 
4859 

91 
92 
93 
94 
95 

36/8 
2669 
(7/9 
0770 
982/ 

3505 
2555 
1604 
0654 
9703 

3393 
244  ( 
/489 
0537 
9586 

3280 
2327 
(374 
042  / 
9468 

3/67 
22/3 
(259 
0304 
9350 

3054 
2099 
/(43 
0/88 
9232 

294( 
(985 
/028 
#07/ 
9/14 

282S 
/870 
09(2 
9954 
8996 

27/5 
(756 
0797 
9838 
8878 

82-2602 
S3-/642 
84-068/ 
84-9721 
85-8760 

38-6980 
39V  233 
39  '5485 
39  '9738 
40-3990 

7220 
(475 
5730 
9985 
4240 

7459 

/7;7 

5975 
#233 
4490 

7699 
/959 
6220 
0480 
4740 

7938 
220  / 
6464 
0727 
4990 

8/78 
2443 
6709 
0975 
5240 

84(7 
2685 
6954 
(222 
5490 

8656 
2927 
7/98 
/469 
5740 

8896 
3/69 
7443 
/7/6 
5990 

9/35 
34/1 
7687 
(964 
6240 

91 
92 
93 
94 
95 

96 

97 
98 
99 
(00 

64 

8872 
7922 
6973 
6024 
5075 

8753 

7802 
6852 
590  / 
495) 

8634 
7682 
673  / 
5779 
4827 

85/5 
7562 
6609 
5656 

4703 

8396 
7442 
6488 
5533 

4579 

8277 
7321 
6366 
54// 

4£55 

8/58 
720  / 
6244 
5288 

-I,;/ 

8039 
708  ( 
6/23 

5/65 
4207 

79/9 
6960 

600( 
5042 
4083 

86-7800 
87-6839 
88-5879 
89  '49  (9 

90'3958 

40  '8243 
41  -2495 
41  -6748 
42'IOQO 
42  '5  253 

8495 
275) 
7006 
(261 
55/6 

8748 
3006 
7264 
;522 

5779 

900  / 
326  / 
7522 
/782 

6043 

9253 
35/6 
7779 
2043 

6306 

9506 
3772 
8037 
2303 
6569 

9759 
4027 
8295 
2563 

6832 

#0// 
4282 
8553 
2924 

7095 

0264 
4537 
88// 
3084 
7358 

05/6 
4792 
9068 
3345 

762/ 

96 
97 
98 
99 

too 

E7 

4!*' 

4*' 

4V 

4(i' 

4.')' 

4i' 

4U' 

4-2' 

41' 

50' 

4!)' 

48' 

4," 

4«' 

45' 

44 

4:i' 

"17" 

41' 

• 

SINE. 

COSINE.           64° 

TRAVERSE  TABLES. 


25°            COSINE. 

SINE. 

25° 

i!0'   21' 

~2?~ 

23' 

•24' 

'25' 

88 

•27' 

28' 

29' 

•20' 

23' 

24' 

25 

2C 

27' 

28 

29' 

( 
2 
3 

4 
5 

/ 

2 
3 

4 

5 

9038 
8077 
7//5 
6/53 
5/92 

9037 
8074 
7111 
6/48 
5/85 

9036 
8072 
7/08 
6/43 
5/79 

9035 
8069 
7/04 
6/38 
5/73 

9033 
8067 
7/00 
6/33 
5/67 

9032 
8064 
7096 
6/28 
5/61 

903  / 
8062 
7093 
6/23 
5/54 

9030 
8059 
7089 
61  IS 
5/48 

9028 
8057 
7085 
6//3 
5/42 

'9027 
/  '8054 
2V08I 
3'6I08 
4-5/36 

•4279 
•8558 
/  '2837 
C7//5 
2'  (394 

428  / 
8563 
2844 
7/26 
(407 

4284 
8568 
2852 
7/36 

/420 

4287 
8573 
2860 
7/47 
(434 

4289 
8579 
2868 
7(57 
(447 

4292 
8584 
2876 
7/68 
/460 

4295 
8589 
2884 
7(78 
/473 

4297 
8594 
2892 
7/89 
(486 

4300 
8600 
2900 
7/99 
/499 

4302 
8605 
2907 
72/0 
(5/2 

6 
7 
8 
9 
/O 

4230 
3268 
2307 
1345 
0383 

4223 
3260 
2297 
(334 
037/ 

42/5 
325  / 
2287 
(323 
0358 

4208 
3242 
2277 
1311 
0346 

4200 
3233 
2267 
(300 
0334 

4/93 
3225 
2257 
(289 
032  / 

4/85 

32/6 
2247 
/278 
0309 

4178 
3207 
2237 
(266 
0296 

4/70 
3/98 
2227 
(255 
0284 

5-4/63 
6-3/90 
7-22/7 
8'/244 
9-0271 

2-5673 
2  '9952 
3  -423) 
3'85(0 

4'2788 

5689 
9970 
4252 
8533 
28/5 

5705 
9989 
4273 
8557 
284/ 

5720 
#007 
4294 
8591 
2867 

5736 

0025 
43(5 
8604 
2894 

5752 

0044 
4336 
8628 
2920 

5768 
0062 
4357 
865  ( 
2946 

5783 
008( 
4378 
8675 
2972 

5799 
0099 
4399 
8699 
2999 

58/5 
0//7 
4420 
8722 

3025 

6 
7 
8 
9 
(0 

(1 
12 
13 
14 
IS 

9422 
8460 
7498 
6537 

5575 

9408 
8445 
7482 
65/9 

5556 

9394 
8430 
7466 
6502 
5538 

9381 
8415 
7450 
6484 
55/9 

9367 
8400 
7434 
6467 
5500 

9353 
8385 
74/7 
6449 
5482 

9339 
8370 
740/ 
6432 
5463 

9326 
8355 
7385 
64/4 
5444 

93/2 
8340 
7369 
6397 
5425 

9'9298 
/  0  '8325 
/  /  '7352 
I2'6379 
13-5407 

47067 
5'(346 
5'5625 
5  '9904 
6-4/83 

7096 
1378 
5659 
9941 
4222 

7/25 
/409 
5693 
9977 
4261 

7/54 
1441 

5727 
#014 
430  ( 

7(83 
(472 
5762 
005  ( 
4340 

72/2 
(504 
5796 
0088 
4380 

724  ( 
(535 
5830 
0(24 
44(9 

7270 
(567 
5864 

0(6( 
4458 

7298 
(598 
5898 
0/98 
4498 

7327 
/630 
5932 
0235 
4537 

)( 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

16 
17 
18 
19 
20 

46/3 
3652 
2690 
/728 
0767 

4593 
363  / 
2668 
(705 
0742 

4574 
3609 
2645 

It'.KI 
07/7 

4554 
3588 
2623 
(657 
0692 

4534 
3567 
2600 
/634 
0667 

45/4 
3546 
2578 
(6/0 
0642 

4494 
3525 
2555 
/586 
06/7 

4474 
3503 
2533 
(563 
0592 

4454 
3482 
25/0 
(539 
0567 

14-4434 
IS  '346  / 
/  6  '248  8 
17-1515 

1  8  '0542 

6'846/ 
7'2740 
770/9 
8-/29S 
8-5577 

8503 
2785 
7066 
(348 
5629 

8546 
2830 
7//4 
/39S 
5682 

8588 
2874 
7(6) 
(448 
5734 

8630 
29)9 
7208 
(498 
5787 

8672 

2964 
7256 
(548 
5840 

8714 
3008 
7303 
(598 

5892 

8756 
3053 
7350 
(647 
5945 

8798 
3098 
7397 
(697 
5997 

8840 
3/42 
7445 
1747 
6050 

21 
22 
23 
24 
25 

9805 
8843 
7882 
6920 
5958 

9779 
88/6 
7853 
6890 
5927 

9753 
8789 
7824 
6860 
5896 

9727 
876/ 
7796 
6830 
5865 

9700 
8734 
7767 
6800 
5834 

9674 
8706 
7738 
677) 
5803 

9648 
8679 
77/0 
674  / 
577; 

9622 
865/ 
768( 
67// 
5740 

9595 
8624 
7652 
6681 
5709 

IS'9569 
19-8596 
20-7623 
2C665/ 
22-5678 

8  '9856 
9'4/34 
9'84/3 
/Q'2692 
(0'697/ 

9911 
4192 
8474 
2755 
7037 

9966 
4250 
8534 
28/8 
7102 

#02  ( 
4308 
8595 
288  / 
7/68 

0076 
4366 
8655 
2944 
7234 

0/32 
4424 
87/6 
3007 
7299 

0/87 
4481 
8776 
307/ 
7365 

0242 
4539 
8836 
3(34 
743  ( 

0297 
4597 
8897 
3/97 
7496 

0352 
4655 
8957 
3260 
7562 

21 

22 
23 

24 
25 
26 
27 
28 
29 
30 

26 

27 
28 
29 
30 

4997 
4035 
3073 
2//2 
)/50 

4964 
4002 
3039 
2076 
1113 

4932 
3968 
3004 
2040 
/075 

4900 
3934 
2969 
2003 
/038 

4867 
390  / 
2934 
(967 

1001 

4835 
3867 
2899 
(93/ 
0963 

4802 
3833 
2864 
/895 
0926 

4770 
3799 
2829 
/859 
0888 

4737 
3766 
2794 
(822 
085  / 

23'4705 
24-3732 
25  '2759 
26-1786 
27-08/3 

//•/250 
/  /  '5529 
/  /  '9807 
/  2  -4086 
(2-8365 

(3/8 
5600 
988  / 
4/63 

8444 

(386 
567  ( 
9955 
4239 
8523 

/455 
5742 
#028 
43/5 
8602 

(523 
58(2 
0(02 
4391 
868/ 

/59/ 
5883 
0/75 
4467 
8759 

1660 
5954 
0249 
4544 
8838 

(728 
6025 
0323 
4620 
8917 

(796 
6096 
0396 
4696 
8996 

/865 
6/67 
0470 
4772 
9075 

31 
32 
33 
34 
35 

0/88 
9227 
8265 
7303 
6342 

0/50 
9/87 
8224 
726/ 
6298 

OH/ 
9/47 
8/83 
72/9 
6255 

0073 
9/07 
8/42 
7/76 
62// 

#034 
9067 
8101 
7/34 
6/67 

9995 
9027 
8059 
7092 
6/24 

9957 
8987 
80/8 
7049 
6080 

99/8 
8947 
7977 
7007 
6036 

9879 
8907 
7936 
6964 
5992 

27'9840 
28-8867 
29'7894 
30-6922 
3  /  '5949 

(3-2644 
(3-6923 
(4-/202 
(4'5480 
(4-9759 

2725 
7007 
(288 
5570 
985( 

2807 
709  / 
(375 
5659 
9943 

2888 
7(75 
(462 
5749 
#035 

2970 
7259 
(549 
5838 
0/27 

305  / 
7343 
/635 

5927 
02/9 

3/33 
7427 
1722 
60/7 
03// 

32(4 
75« 
iS09 
6106 
0403 

3296 
7595 
/S95 
6/95 
0495 

3377 
7680 
(982 
6284 
0587 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

5380 
44/9 
3457 
2495 
/534 

5335 
4372 
34/0 
2447 
1484 

5290 
4326 
3362 
2398 
(434 

5246 
4280 
33/5 
2349 
1384 

5201 
4234 
3267 
230  / 
(334 

5/56 
4/88 
3220 
2252 
/284 

Sill 
4/42 
3/73 
2203 
/234 

5066 
4095 
3/25 
2/55 
//84 

502  / 

4049 
3078 
2/06 
1134 

32-4976 
33-4003 
34-3030 
35'  2057 
36-1084 

/  5  '4038 
/5'83/7 
(6-2596 
(6'6875 
(7'(/54 

4/33 
8414 
2696 
6977 
1259 

4227 
85/2 
2796 
7080 
1364 

4322 
8609 
2895 
7/82 
/469 

44/7 
8706 
2995 
7285 
(574 

45// 
8803 
3095 
7387 
(679 

4606 
8900 
3/95 
7490 
/784 

4700 
8998 
3295 
7592 
(889 

4795 
9095 
3395 
7695 
1994 

4889 
9/92 
3494 
7797 
2099 

36 
37 
38 

30 

40 

41 

42 
43 
44 
45 

0572 
96/0 
8649 
7687 
6725 

0521 
9558 
8595 
7632 
6669 

0470 
9506 
854  / 
7577 
66/3 

04/9 
9453 
8488 
7522 
6557 

0367 
940  / 
8434 
7468 
650  / 

03/6 
9348 
838  / 
74/3 
6445 

0265 
9296 
8327 
7358 
6389 

02/4 
9243 
8273 
7303 
6332 

0163 
9191 
8219 
7248 
6276 

37-0111 
37-9138 
38-8/66 
39-7/93 
40-6220 

17  '5432 
/  7'97I  / 
(S'3990 
18-8269 
(9-2548 

5540 
9822 
4(03 
8385 
2666 

5648 
9932 
42(6 
8500 
2784 

5756 
#042 
4329 
86/6 
2903 

5863 
0/53 
4442 
8731 
3021 

5971 
0263 
4555 
8847 
3/39 

6U79 
0373 
4668 
8963 
3257 

6/87 
0484 
478  / 
9078 
3375 

6294 
0594 
4894 
9194 
3494 

6402 
0704 
5007 
9309 
3612 

41 

42 
43 
44 
45 
46 
47 
48 
49 
50 

46 

47 
48 
49 
50 

5764 
4802 
3840 
2879 
/9/7 

5706 

4743 
3780 
28/8 
(855 

5649 
4685 
372J 
2757 
(792 

5592 
4626 
366  1 
2695 
1730 

5534 
4568 
360  / 
2634 
(668 

5477 
4509 
354/ 
2573 
/605 

54/9 
4450 
348  / 
25/2 
(543 

5362 
439  / 
342  / 
245  / 
(480 

5304 
4333 
336  / 
2389 
(418 

4/  '5247 
42-4274 
43  -330  / 
44'2328 
45-1355 

(9-6827 
20-1(05 
20-5384 
20-9663 
21  "3942 

6947 
(229 
5510 
9792 
4073 

7068 
(352 
5637 
9921 
4205 

7/89 
(476 
5763 
#049 
4336 

73/0 
(599 
5889 
0/78 
4468 

7431 
/723 
60/5 
0307 
4599 

7552 

/846 
6/41 
0436 
4730 

7673 
(970 
6267 
0564 
4862 

7794 
2093 
6393 
0693 
4993 

79(4 
22(7 
65(9 
0822 

5(24 

51 
52 
53 
54 
55 

0955 
9994 
9032 
8070 
7/09 

0892 
9929 
8966 
8003 
7040 

0828 
9864 
8900 
7936 
6972 

0765 
9799 
8834 
7868 
6903 

070/ 
9734 
8768 
780  / 
6834 

0637 
9669 
8702 
7734 
6766 

0574 
9605 
8635 
7666 
6697 

05/0 
9540 
8569 
7599 
6628 

0446 
9475 
8503 
753) 
6560 

46-0382 
46-9409 
47-8437 
487464 
49'649( 

2C822( 
22-2500 
22-6778 
23'(057 
23-5336 

8355 
2(336 
69(8 
((99 
548  ( 

8489 
2773 
7057 
(34/ 
5625 

8623 
29(0 
7/96 
/483 
5770 

8757 
3046 
7336 
(625 
59/4 

889  / 
3/83 
7475 
(767 
6059 

9025 
3320 
76/4 
(909 
6203 

9/59 
3456 
7753 
205) 
6348 

9293 
3593 
7893 
2)92 
6492 

9427 
3729 
8032 
2334 
6637 

5/ 
52 
53 
54 
55 

56 
57 
58 
59 
60 

6/47 
5/85 
4224 
3262 
2300 

6077 
5//4 
4/5/ 
3/88 
2226 

6007 
5043 
4079 
3/15 
2/5/ 

5938 
4972 
4007 
304/ 
2076 

5868 
490  / 
3934 
2968 
200/ 

5798 
4830 
3862 
2894 
(926 

5728 
4759 
3790 
282  / 
/85( 

5658 

4688 
37/7 
2747 
1776 

5588 
46/6 
3645 
2673 
/70( 

50'55/S 
5  /  '4545 
52  '35  72 
53-2599 
54'/626 

23-96(5 
24-3894 
24  '8  (73 
25  '245  / 
25-6730 

9762 
4044 
8325 
2607 
6888 

9909 
4/93 
8478 
2762 
7046 

#056 
4343 
8630 
29/7 
7203 

0204 
4493 
8782 
3072 
736  / 

035  ( 
4643 
8935 
3227 
75(9 

0498 
4793 
9087 
3382 
7676 

0645 
4942 
9240 
3537 
7834 

0792 
5092 
9392 
3692 
7992 

0939 
5242 
9544 
3847 
8(49 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

(339 
0377 
94/5 

8454 
7492 

(263 
0300 
9337 
8374 
741  / 

//87 
0223 
9258 
8294 
7330 

//(/ 
0/45 
9/80 
82/4 
7249 

(035 
#068 
9/0/ 
8/35 
7/68 

0958 
999  / 
9023 
8055 
7087 

0882 
99/3 
8944 
7975 
7006 

0806 
9836 
8865 
7895 
6924 

0730 
9758 
8786 
78/5 
6843 

55-0653 
55'968( 
56-8708 
577735 
58-6762 

26'  (009 
26'5288 
26-9567 
27-3846 
27-8/24 

1(69 
545  ( 
9732 
40(4 
8295 

/330 
56/4 
9898 
4/82 
8466 

/490 
5777 
#064 
4350 
8637 

(650 
5940 
0229 
45'8 
8808 

1811 

6103 
0395 
4687 
8979 

(971 
6266 
0560 
4855 
9/49 

2/3/ 
6428 
0726 
5023 
9320 

229  ( 
659  / 
089  / 
5/9/ 
949  / 

2452 
6754 
(057 
5359 
9662 

61 

62 
63 
64 
65 
66' 
67 
68 
69 
70 

66 
67 
68 
69 
70 

6530 
5569 
4607 
3645 
2684 

6448 
5485 
4522 
3559 
2597 

6366 
5402 
4438 
3473 
2509 

6284 
53/8 
4353 
3387 
2422 

620  1 
5235 
4268 
330  / 
2335 

€1/9 
5/5J 
4/83 
32/5 
2247 

6036 
5067 
4098 
3/29 
2/60 

5954 
4984 
40/3 
3043 
2072 

5871 

4900 
3928 
2957 
/9S5 

59-5789 
60-48/6 
6  /  '3843 
62-2870 
63-1897 

28-2403 
28-6682 
29'096/ 
29  '5240 
29-95/9 

2577 
6858 
((40 
5421 
9703 

2750 
7034 
(3/8 
5603 
9887 

2924 
72/0 
/497 
5784 
#071 

3097 
7387 
(676 
5965 
0255 

3271 
7563 
(855 
6(47 

0439 

3444 
7739 
2033 
6328 
0622 

36/7 
79/5 
22/2 
6509 
0806 

379  / 
809  / 
2390 
6690 
0990 

3964 
8266 
2569 
687( 
1174 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

(722 
0760 
9799 
8837 
7875 

(634 
067/ 
9708 
8745 
7782 

(545 
0587 
96/7 
8653 
7689 

(457 
049  / 
9526 
8560 
7595 

/368 
040  / 
9435 
8468 
750  / 

(279 
0312 
9344 
S376 
7408 

1191 
0222 
9252 
8283 
73/4 

1102 
0/32 
9161 
8191 
7220 

/0/3 
#042 
9070 
8098 
7/27 

64-0924 
64-9952 
65-8979 
66-8006 
677033 

30-3797 
30  '8076 
3  /  '2355 
3C6634 
32-09(3 

3984 
8266 
2547 
6829 

mo 

4/7/ 
8455 
2739 
7023 
(307 

4357 
8644 
293  / 
72/8 
/504 

4544 
8833 
3)23 
74)2 
(70( 

473  ( 
9022 
33(4 
7606 
(898 

49/7 
92/2 
3506 
780  / 
2095 

5/04 
940( 
3698 
7995 
2292 

5290 
9590 
3890 
8/90 
2489 

5476 
9779 
408  ( 
8384 
2686 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

69/4 
5952 
4990 
4029 
3067 

68/9 
5856 
4893 
3930 

2967 

6724 
5760 
4796 
3832 
2868 

6630 
5664 
4699 
3733 
2768 

6535 
5568 
4602 
3635 
2668 

6440 
5472 
4504 
3536 
2568 

6345 
5376 

4407 
3438 

2468 

6250 
5280 
4309 
3339 

2368 

6(55 
5/83 
42/2 
3240 
2268 

68-6060 
69-5087 
70'4//4 
71-3141 
72-2/68 

32-5(92 
32  -947  ( 
33-3749 
33-8028 
34-2307 

539  ( 
9673 
3954 
8236 
25/7 

559  / 
9875 
4/59 
8444 
2728 

579  / 
#078 
4364 
865  / 
2938 

599  / 
0280 
4569 
8859 
3/48 

6(90 
0482 
4774 
9066 
3358 

6390 
0685 
4979 
9274 
3568 

6590 
0887 
5/84 
948  ( 
3779 

6789 
/089 
5389 
9689 
3989 

6989 
1291 
5594 
9896 
4199 

81 
82 
83 
84 
85 

2/05 
//44 
0/82 
9220 
8259 

2005 
(042 
#079 
9//6 
8/53 

(904 
0939 
9975 
9011 
8047 

/803 
0837 
9872 
8906 
794  / 

(702 
0735 
9768 
8802 
7835 

(60/ 
0633 
9665 
8697 
7729 

/499 
0530 
956) 
8592 
7623 

(398 
0428 
9457 
8487 
75/7 

/297 
0325 
9354 
8382 
74/0 

73-1196 
74-0223 
74-9250 
75-8277 
767304 

34-6586 
35-0865 
35-5(44 
35-9422 
36-370J 

6799 
(080 
5362 
9643 
3925 

70/2 
/296 
5580 
9864 
4/48 

7225 
1511 
5798 
#085 
437  ( 

7437 
(727 
60/6 
0305 
4595 

7650 
(942 
6234 
0526 
48(8 

7863 
2/58 
6452 
0747 
5042 

8076 
2373 
6670 
0968 
5265 

8289 
2588 
6888 
)/88 
5488 

850  / 
2804 
7/06 
1409 
57  II 

8/ 
82 
83 
84 
85 
~86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

7297 
6335 
5374 
44/2 
3450 

7/90 
6227 
5264 
430  / 
3338 

7083 
6/19 
5/55 
4190 
3226 

6976 
60/0 
5045 
4079 
31/4 

6868 
5902 
4935 
3968 
3002 

676  / 
5793 
4825 
3857 
2889 

6654 
5684 
47/5 
3746 
2777 

6546 
5576 
4605 
3635 
2665 

6439 
5467 
4495 
3524 
2552 

77-6331 
78-5358 
79'«385 
SO'34/2 
8  /  '2439 

36-7980 
37-2259 
37-6538 
38-08/7 
38'5095 

8206 
2488 
6769 
/05/ 
5332 

8432 
27/6 
7000 
/284 
5569 

8658 
2945 
7232 
(5(8 
5805 

8884 
3/74 
7463 
(752 
6042 

900 
3402 
7694 
1986 
6278 

9336 
363  ( 
7925 
2220 
65(5 

9562 
3859 
8(57 
2454 
675  / 

9788 
4088 
8388 
2687 
6987 

#0(4 
43(6 
86(9 
292) 
7224 

91 
92 
93 
94 
95 

2489 
/527 
0565 
9604 
8642 

2375 
14/3 
0450 
9487 
8524 

2262 
1298 
0334 
9370 
8405 

2/49 
1183 
0218 
9252 
8287 

2035 
/068 
#/02 
9/35 
8/69 

/922 
0954 
9986 
90/8 
8050 

/808 
0839 
9870 
8900 
793  / 

/694 
0724 
9753 
8783 
78/3 

/580 
0609 
9637 
8665 
7694 

S2-/467 
83-0494 
83  '952  / 
84-8548 
857575 

38  '9374 
39-3653 
397932 
40-22// 
40-6490 

96/3 
3895 
8/76 
2458 
6739 

0853 
4/37 
842  / 
2705 
6989 

#092 
4379 
8665 
2952 
7239 

033  / 
4620 
89/0 
3/99 
7488 

0570 
4862 
9(54 
3446 
7738 

0809 
5(04 
9398 
3693 
7988 

(048 
5345 
9643 
3940 
8237 

/287 
5587 
9887 
4/87 
8487 

(526 
5829 
#I3( 
4434 
8736 

91 
92 
93 
94 
95 

96 

97 
98 
99 

too 
64 

7680 
67/9 
5757 
4795 
3834 

7561 
6598 
5635 
4672 
3709 

7441 
6477 
55/3 

4549 
3585 

7322 
6356 
539  / 
4425 
3460 

7202 
6235 
5269 
4302 
3335 

7082 
6//4 
5/46 
4/78 
321  / 

6962 
5993 
5024 
4055 
3086 

6842 
5872 
4901 
393/ 
296  / 

6722 
575) 
4779 
3807 
2836 

86-6602 
07-5629 
88-4656 
8943683 
90-2711 

41  -076S 
41-5047 
41  "9326 
42-3605 
42-7884 

1021 
5302 
9584 
3865 
8/47 

(273 
5557 
984  / 
4/25 
84/0 

(525 
58(2 
#099 
4386 
8672 

(778 
6067 
0356 
4646 
8935 

2030 
6322 
0614 
4906 

9/98 

2282 
6577 
087( 
5/66 
946  / 

2534 
6832 
//29 
5426 
9723 

2786 
7086 
(386 
5686 
9986 

3039 
734  / 
1644 
5946 
#249 

96 
97 
98 
99 
100 

40'  |  39' 

38' 

37'  |  3li'  |  35' 

34' 

33'   32' 

31' 

40'   |  39'   38' 

37' 

3<>' 

35'   34'   33'   32'  |  31' 

SINE. 

COSINE.            64° 

TRAVERSE  TABLES. 


25°            COSINE. 

SINE.            25° 

1 

Hf 

31'   32' 

33' 

34' 

35'   30' 

37' 

38' 

39' 

30'  |  31'  |  32'  |  33' 

34' 

3.-)'   3(J'   37'  |  38' 

31)' 

/ 

2 
3 
4 
5 

/ 

2 
3 

4 
5 

9026 
8052 
7078 
6/03 
5/29 

9025 
8049 
7074 
6098 
5/23 

9023 
8047 
7070 
6093 
5//7 

9022 
8044 
7066 
6088 
5//0 

9021 
8042 
7063 
6083 
5/04 

9020 
8039 
7059 
6078 
5098 

9018 
8037 
7055 
6073 
5092 

90(7 
8034 
705  ( 
6068 
5085 

90/6 
8032 
7047 
6063 
5079 

•90(5 
)  '8029 
27044 
3  '6058 
4-5073 

•4305 
•86(0 
C29)5 
)  '7220 
2-J526 

4308 
86(5 
2923 
723  ( 
(539 

4310 
8621 
2931 
724) 
)552 

43/3 
8626 
2939 
7252 
(565 

4316 
8631 
2947 
7262 

/57S 

43(8 
8636 
2955 
7273 
(59( 

432  ( 
8642 
2963 
7283 
(604 

4323 
8647 
2970 
7294 
(6(7 

4326 
8652 
2978 
7304 

(63/ 

4329 
8657 
2986 
73(5 

(644 

6 

7 
8 
9 
/O 

4155 
3IBI 
2207 
1233 

0259 

4/48 
3/72 
2/97 
/22/ 

0246 

4(40 
3/63 
2187 
12/0 
0233 

4/33 
3/55 
2/77 
/I99 
022  / 

4/25 
3146 
2/67 
II  88 
0208 

41(7 
3/37 
2/57 
1176 

0/96 

41(0 
3(28 
2(47 
(165 
0(83 

4(02 
3((9 
2(37 
//54 
0(7( 

4095 
3111 
2(26 
/)42 
0158 

5'4087 
6'3(02 
7-2116 
8-1131 
9-0(46 

2-583) 
3-0)36 
3'444) 
3-8746 
4'305I 
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9686 
8704 
7723 
674  / 

0553 
9570 
8587 
7604 
662  / 

0439 
9455 
8470 
7486 
6502 

82-0324 
82-9339 
83-8353 
84-7368 
85-6382 

39-1765 
39-6070 
40-0375 
40-4680 
40-8986 
4C329( 
4  (7596 
42"(90( 
42-6206 
43'05(( 

2004 
63(2 
06(9 
4927 
9235 

2243 
6553 
0864 
5(74 
9484 

2482 
6795 
((08 
542  ( 

9734 

272( 
7036 
(352 
5667 
9983 

2959 
7278 
/596 
59/4 
#232 

3(98 
75/9 
(840 
6161 
0481 

3437 
7760 
2084 
6407 

0731 

3675 
8001 
2328 
6654 
0980 

39(4 
8243 
2572 
6900 
(229 

91 
92 
93 
94 
95 

96 

97 
98 
99 
100 

64 

6482 
5508 
4534 
3559 
2585 

6362 
5386 
441  / 
3435 

2460 

624( 
5265 

4288 
33// 
2335 

6/21 
5/43 
4165 
3/87 
2209 

6000 
502  ( 
4042 
3063 

2084 

5880 
4899 
3919 
2939 
1958 

5759 
4778 
3796 
28(4 
(833 

5639 
4656 
3673 
2690 
/707 

55(8 

4534 
3549 
2565 
(58( 

86-5397 
87  '44(1 
SS'3426 
89  '244  ( 
90-1455 

3543 
7850 
2158 
6466 
0774 

3795 
8)05 
24/5 
6726 
)036 

4047 
8360 
2673 
6986 
(299 

4299 
86(4 
2930 
7245 
(561 

4550 
8869 
3/87 
7505 
(823 

4802 
9(23 
3444 
7765 

2086 

5054 
9378 
370( 
8025 
2348 

5306 
9632 
3958 
8284 
26(0 

5558 
9886 

42(5 
8544 
2873 

96 
97 
98 
99 

too 

3d' 

2'.*' 

28' 

'27' 

Eff 

25' 

•24'  \  23' 

•2-2' 

21' 

3d' 

29'  |  28'  |  27' 

26' 

•2i)'   24'   23' 

22' 

21' 

> 

SINE. 

COSINE.           64* 
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TRAVERSE  TABLES. 


25°            COSINE. 

SINE. 

25° 

/ 

2 

3 
4 

5 

40' 

41' 

4-2' 

43'   44' 

45' 

46'  |  47' 

48' 

49' 

40' 

41' 

42' 

43' 

44' 

45' 

46' 

47 

48' 

49' 

/ 

2 
3 

4 
5 

90/3 

8027 
7040 
6053 
5066 

90/2 
8024 
7036 
6048 
5060 

90// 
8022 
7032 
6043 
5054 

90/0 
80/9 
7029 
6038 
5048 

9008 
80/6 
7025 
6033 
504  / 

9007 
80/4 
702) 
6028 
5035 

9006 
80)) 
70/7 
6023 
5029 

9004 
8009 
70/3 
60/8 
5022 

9003 
8006 
70/0 
60/3 
50/6 

•9002 
/'8004 
27006 
3'6008 
4-50/0 

•433  / 

•8663 
/  -2994 
/  -7325 
2'/657 

4334 
8668 
3002 
7336 
/670 

4337 
8673 
30)0 
7346 
(683 

4339 
8678 
30/8 
7357 
1696 

4342 
8684 
3025 
7367 
(709 

4344 
8689 
3033 
7378 
(722 

4347 
8694 
304) 
7388 
)735 

4350 
8699 
3049 
7399 
(748 

4352 
8705 
3057 
7409 
)762 

4355 
87)0 
3065 
7420 
)775 

6 
7 

a 

9 

10 

4080 
3093 
2/06 
//20 
0/33 

4072 
3084 
2096 
1108 
0120 

4065 
3075 
2086 
/097 
0/08 

4057 
3067 
2076 
(086 
0095 

4049 
3058 
2066 
(074 
0082 

4042 
3049 
2056 
1063 
0070 

4034 
3040 
2046 
/05/ 
0057 

4027 
303  / 
2036 
(040 
0045 

40/9 
3022 
2026 
/029 
0032 

5'40)2 
6'30/3 
7-20/5 
S-/0/7 
9-00/9 

2'598S 
3'03/9 
3'465/ 
3'8982 
433/3 

6004 
0338 
4672 
9006 
3340 

6020 
0356 
4693 
9029 
3366 

6035 

0374 
47/4 
9053 
3392 

605/ 
0393 
4735 
9076 
34/8 

6067 
04  // 
4756 
9/00 
3445 

6082 
0430 
4777 
9/24 
347) 

6098 
0448 
4798 
9/47 
3497 

6)/4 
0466 
4818 
9)71 
3523 

d)30 
0485 
4839 
9/94 
3549 

6 
7 
8 
9 

10 

II 

12 
13 
14 
15 

9/46 
8/60 
7/73 
6/86 
5/99 

9/32 
8/44 
7/56 
6/68 
5/80 

9/18 
8/29 
7/40 
6/51 
5/62 

9/05 
8/14 
7/24 
6/33 
5/43 

9091 
8099 
7/07 
6//5 

5/24 

9077 
8084 
709  / 
6098 
5/05 

9063 
8069 
7074 
6080 
5086 

9049 
8053 
7058 
6062 
5067 

9035 
8038 
704/ 
6045 
5048 

9'902/ 
/0-8023 
11-7025 
12-6027 
13-5029 

4'7645 
5'/976 
5'6308 
6-0639 
6-4970 

7674 
2008 
6342 
0676 
50/0 

7703 
2039 
6376 
07/2 
5049 

773) 
207/ 
64/0 
0749 
5088 

7760 
2)02 
6444 
0786 
5/27 

7789 
2)33 
6478 
0822 
5/67 

78/8 
2(65 
65/2 
0859 
5206 

7847 
2)96 
6546 
0896 
5245 

7875 
2228 
6580 
0932 
5285 

7904 
2259 
66/4 
0969 
5324 

II 
12 
13 
14 
15 
16 
17 
18 
19 
20 

16 
17 
IS 
19 
20 

42/3 
3226 
2239 
(253 
0266 

4/92 

3205 
22/7 
(229 
0241 

4/72 
3/83 
2/94 
/205 
02/5 

4/52 
3/62 
2/7/ 
1/81 

0/90 

4/32 
3/40 
2/48 
//57 
0/65 

4//2 
3//9 
2/26 
//33 

0)40 

409  / 
3097 
2/03 
/I09 
0114 

407/ 
3076 
2080 
/085 
0089 

405/ 
3054 
2057 
/06/ 
0064 

14-4031 
I5'3033 
16-2035 
I7'I036 
18-0038 

6'9302 
7-3633 
7-7964 
8  '229  6 
S'6627 

9344 
3677 
SOU 
2345 
6679 

9385 
3722 

8059 
2395 
6732 

9427 
3767 
8106 
2445 
6784 

9469 
33)) 
8)53 
2495 
6837 

95)  / 

3856 
8200 
2545 
6889 

9553 

3900 
8247 
2594 
694) 

9595 
3945 
8294 
2644 
6994 

9637 

3989 
8342 
2694 
7046 

9679 
4034 
8389 
2744 
7099 

21 
22 
23 

24 
25 

9279 
8292 
7306 
63/9 
5332 

9253 
8265 
7277 
6289 
530/ 

9226 
8237 
7248 
6258 
5269 

9200 
8209 
72/9 
6228 
5238 

9/73 
8/S/ 
7/90 
6/98 
5206 

9/47 
8/54 
7161 
6168 
5175 

9/20 
8/26 
7/32 
6/37 
5/43 

9094 
8098 
7/02 
6/07 
5111 

9067 
8070 
7073 
6077 
5080 

18'9040 
I9'8042 
20-7044 
2C6046 
22-5048 

9-0958 
9'5290 
9'962/ 
/  0-3952 
(0-8284 

)0/3 
5347 
968) 
40/5 
8349 

/068 
5405 
9742 
4078 
84)5 

1/23 
5463 
9802 
4)41 
8480 

/)78 
5520 
9862 
4204 
8546 

)234 
5578 
9922 
4267 
86)1 

(289 
5636 
9983 
4330 
8677 

(344 
5693 
#043 
4393 
8742 

1399 
575) 
0/03 
4455 
8808 

(454 
5808 
0/63 
45/8 
8873 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

4346 
3359 
2372 
1385 
0399 

43/3 
3325 
2337 
(349 
036) 

4280 
329  / 
2302 
/3/2 

0323 

4247 
3257 
2266 
1276 
0285 

42/4 
3223 
223  / 
(239 
0247 

4182 
3189 
2195 
1202 
0209 

4/49 
3/54 
2/60 
//66 
0/72 

4116 
3/20 
2/25 
1/29 
0/34 

4083 
3086 
2089 
/092 
0096 

23-4050 
24-3052 
25-2054 
26-1056 
27-0058 

/C26/5 
/  /  '6946 
(2-/27S 
/  2  '5609 
/  2  '9940 

2683 
70/7 
/35) 
5685 
#0/9 

275) 
7088 
(425 
5761 
0098 

2820 
7/59 
)498 
5837 
0/76 

2888 
7229 
/57/ 
59)3 
0255 

2956 
7300 
/645 
5989 
0334 

3024 
737) 
/7/8 

6065 
04)2 

3092 
7442 
/79) 
6(4) 
049  / 

3/60 
75/2 
(865 
62/7 
0569 

3228 
7583 
(938 
6293 
0648 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

94/2 
8425 
7439 
6452 
5465 

9373 
8385 
7397 
6409 
542  / 

9334 
8345 
7355 
6366 
5377 

9295 
8304 
73/4 
6323 
5333 

9256 
8264 
7272 
6280 
5289 

92/6 
8223 
7230 
6237 

5244 

9/77 
8183 
7189 
6194 
5200 

9/38 
8/42 
7/47 
6/5( 
5/56 

9099 
8/02 
7/05 
6/08 
5//2 

27-9060 
28-806/ 
29-7063 
30-6065 
3C5067 

/3'4272 
/3'8603 
/4'2934 
(4-7266 
(5'/597 

4353 
8687 
302) 
7355 
)689 

4434 
S77/ 
3)08 
7444 
(78( 

45/6 
8855 
3/94 
7533 
/S72 

4597 
8939 
3280 
7622 
1964 

4678 
9022 
3367 
77  // 
2056 

4759 
9)06 
3453 
7800 
2/48 

4840 
9/90 
3540 
7890 
2239 

4922 
9274 
3626 
7979 
233  / 

5003 
9358 
37/3 
8068 
2423 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

4479 
3492 
2505 
/5/8 
0532 

4433 
3445 
2457 
(469 
048/ 

4388 
3398 
2409 
/420 
043  / 

4342 
3352 
236) 
/37/ 

0380 

4297 
3305 
23/3 
/322 
0330 

425  / 
3258 
2265 
1272 

0279 

4206 
32/2 
22/7 
(223 
0229 

4/60 
3/65 
2/69 
//74 

0/78 

4/)5 
3//S 
2/2; 

//24 
0/28 

32-4069 
33-3071 

34-2073 
35-/075 
36-0077 

/  5  '5929 
I6'0260 
16-4591 

16-8923 
17-3254 

6023 
0357 
469  / 
9025 
3359 

6//7 
0454 
4790 
9/27 
3464 

62/2 
055  / 
4890 
9229 
3568 

6306 
0648 
4990 
933) 
3673 

6400 
0745 
5089 
9434 
3778 

6495 
0842 
5/89 
9536 

3883 

6589 
0939 
5283 
9638 
3988 

6683 
/036 
5388 
9740 
4092 

6777 
1132 

5487 
9842 
4)97 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

9545 
8558 
7572 
6585 
5598 

9493 
8505 
75/7 
6529 
5541 

9442 
8452 
7463 
6474 
5485 

9390 
8399 
7409 
64/8 
5428 

9338 
8346 
7355 
6363 
537/ 

9286 
8293 
7300 
6307 
53/4 

9234 
8240 
7246 
6252 
5257 

9/83 
8/87 
7/9; 
6/96 
5200 

9131 
8134 
7137 
6140 
5/43 

36-9079 
37-8081 
387083 
39-6085 
40'5086 

17-7585 
I8'I9I7 
18-6248 
I9'0579 
19-4911 

7693 
2027 
636) 
0695 
5029 

7800 
2/37 
6473 
08)0 
5/47 

7908 
2247 
6586 
0925 
5265 

SOJ5 
2357 
6699 
)04) 
5382 

8/23 
2467 
68// 
1/56 
5500 

8230 
2577 
6924 
/27/ 
56/8 

8337 
2687 
7037 
)386 
5736 

8445 
2797 
7/49 
(502 
5854 

8552 
2907 
7262 
1617 
5972 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 
47 
48 
49 
50 

461  / 
3625 
2638 
/65/ 

0665 

4553 

3565 
2577 
(590 
0602 

4495 
3506 
25/7 
(528 
0539 

4437 
3447 
2456 
(466 

0475 

4379 
3388 
2396 
1404 
04/2 

4321 
3328 
2335 
(342 
0349 

4263 
3269 
2274 
(280 
0286 

4205 
3209 
22/4 
/2(S 

0223 

4/47 
3/50 
2/53 
//56 
0/59 

4/-4088 
42-3090 
43-2092 
44'  /  094 
45-0096 

I9'9242 
20-3573 
207905 
21  -2236 
2T6567 

9363 
3697 
803) 
2365 
6699 

9483 
3820 
8/56 
2493 
6830 

9604 
3943 
8282 
262) 
696  / 

9724 
4066 
8408 
2750 
7092 

9845 
4)89 
8534 
2878 
7223 

9965 
43/2 
8659 
3007 
7354 

4086 
4436 
8785 
3)35 
7485 

0206 
4559 
89  // 
3263 
76/6 

0327 

4682 
9037 
3392 
7747 

51 
52 
53 
54 
55 

9678 
869  / 
7704 
67/8 
573  / 

96/4 
8626 
7638 
6650 
5662 

9549 
8560 
757  / 
6582 
5592 

9485 
8494 
7504 
65/3 
5523 

942/ 
8429 
7437 
6445 
5454 

9356 
8363 
7370 
6377 
5384 

9292 
8297 
7303 
6309 
53/4 

9227 
8232 
7236 
6240 
5245 

9/63 
8/66 
7/69 
6/72 
5/75 

45-9098 
46'S/OO 
47-7/02 
48-6/04 
49-5/06 

22-0899 
22-5230 
22-9561 
23-3893 
23  -8224 

(032 
5366 
9700 
4034 
8368 

)/66 
5503 
9839 
4/76 
85)3 

(300 
5639 
9978 
43/7 
8657 

/433 
5775 
#//7 
4459 
880) 

(567 
59/2 
0256 
4600 
8945 

)70/ 
6048 
0395 
4742 
9089 

)834 
6)84 
0534 
4883 
9233 

)968 
6320 
0672 
5025 
9377 

2101 
6456 
0811 
5166 
9521 

5) 
52 
53 
54 
55 

56 
57 
58 
59 
60 

4744 
3758 
277  / 
/784 
0798 

4674 
3686 
2698 
(7/0 
0722 

4603 
36/4 
2625 
(635 
0646 

4532 
3542 
255) 
1561 
0570 

4462 
3470 
2478 
/487 
0495 

439  / 
3398 
2405 
(4/2 
04/9 

4320 
3326 
2332 
/337 
0343 

4249 
3254 
2258 
/263 
0267 

4/79 
3/82 
2/85 
1188 

0191 

50-4/08 
5C3/09 
52-2111 
53-1113 
54-0115 

24-2555 
24-6887 
25-1218 
25-5550 
25-9881 

2702 
7036 
(370 
5704 
#038 

2849 
7)86 
(522 
5859 
0/95 

2996 
7335 
)674 
60)4 
0353 

3/43 

7484 
)826 
6/68 
05(0 

3289 
7634 
(978 
6323 
0667 

3436 
7783 
2/30 
6477 
0824 

3583 
7932 
2282 
6632 
0982 

3729 
8082 
2434 
6786 
//39 

3876 
823) 
2586 
6941 
)296 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

98// 
8824 
7837 
6851 
5864 

9734 
8746 
7758 
6770 
5782 

9657 
8668 
7679 
6689 
5700 

9580 
8589 
7599 
6609 
56/8 

9503 
85/1 
75/9 
6528 
5536 

9426 
8433 
7440 
6447 
5454 

9349 
8355 
7360 
6366 
5372 

9272 
8276 
728  / 
6285 
5289 

9/94 
8/98 
720  / 
6204 
5207 

54-9117 
55-81/9 
56-7121 
57-6/23 
58-5/25 

26'4212 
26-8544 
27  '2875 
277206 
28-/53S 

4372 
8706 
3040 
7374 
(708 

4532 
8869 
3205 
7542 
(878 

4692 
903) 
3370 
77)0 

2049 

4852 
9)94 
3535 
7877 
2219 

50/2 
9356 
370  / 
8045 
2389 

5/7/ 
95/8 
3866 
82/3 
2560 

533) 
968) 
403) 
8380 
2730 

549  / 
9843 
4/96 
8548 
2900 

565) 
#006 
436  / 
87/6 
3070 

61 
62 
63 
64 
65 

4877 
389  / 
2904 
1917 
0930 

4794 
3S06 
28/8 
(830 
0842 

47// 
3722 
2732 
/743 
0754 

4628 
3637 
2647 
(656 
0666 

4544 
3552 
256  / 
(569 
0577 

446  / 
3468 
2475 
(482 
0489 

4377 
3383 
2389 
(395 

0400 

4294 
3298 
2303 
/307 
03/2 

42/0 
32/4 
22/7 
(220 
0223 

59-4/27 
60-3/29 
61-2131 
62-1133 
63-0134 

28'5869 
29  '0200 
29  '4532 
29-8863 
30-3/94 

6042 
0376 
47/0 
9044 
3378 

62/5 
0552 
4888 
9225 
356) 

6388 
0727 
5066 
9406 
3745 

656) 
0903 
5245 
9586 
3928 

6734 
)078 
5423 
9767 
4))2 

6907 
(254 
560) 
9948 
4295 

7080 
/429 
5779 
#)29 
4478 

7253 
)605 
5957 
0309 
4662 

7425 
(780 
6)35 

0490 
4845 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

9944 
8957 
7970 
6984 
5997 

9854 
8866 
7878 
6890 
5902 

9765 
8775 
7786 
6797 
5808 

9675 
8685 
7694 
6704 
57/3 

9585 
8594 
7602 
66/0 
56/8 

9496 
8503 
75/0 
65/7 
5524 

9406 
84/2 
74/7 
6423 
5429 

93/6 
832  / 
7325 
6330 
5334 

9226 
8230 
7233 
6236 
5239 

63-9/36 
64-8/38 
65'7/40 
66-6/42 
67-5/44 

30-7526 
3C/857 
3/-6/8S 
32-0520 
32'485/ 

77/2 
2046 
6380 
07)4 
5048 

7898 
2235 
657) 
0908 
5244 

8084 
2423 
6762 
/)02 
5441 

8270 
26/2 
6954 
(296 
5637 

8456 
280/ 
7/45 
(490 
5834 

8642 
2989 
7336 
(683 
6030 

8828 
3/78 
7528 
1877 
6227 

90/4 
3366 
77/9 
207) 
6423 

9200 
3555 
79/0 
2265 
6620 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

50/0 
4023 
3037 
2050 
(063 

49/4 
3926 
2938 
(950 
0962 

48/9 
3829 
2840 
/85/ 
0862 

4723 
3732 
2742 
1751 

0761 

4627 
3635 
2643 
(65/ 

0660 

453) 
3538 
2545 
(552 
0559 

4435 
3440 
2446 
/452 
0457 

4338 
3343 
2347 
/352 
0356 

4242 
3245 
2249 
/252 
0255 

68-4/46 
69-3/48 
70-2/50 
71-1152 
72-0/54 

32  '9  (82 
33-35/4 
33'7845 
34-2/76 
34-6508 

9382 
37/6 
8050 
2384 
67)8 

958) 
39/8 
8254 
259  / 
6927 

9780 
4//9 

8459 
2798 
7/37 

9979 
432  / 
8663 
3005 
7347 

#)7S 
4523 
8867 
32/2 
7556 

0377 
4725 
9072 
34/9 
7766 

0577 
4926 
9276 
3626 
7975 

0776 
5)28 
9480 
3833 
8)85 

0975 
5330 
9685 
4039 
8394 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

#077 
9090 
8/03 
7//7 
6/30 

9975 
8987 
7999 
70// 
6023 

9872 
8883 
7894 
6905 
59/5 

9770 
8780 
7789 
6799 
5808 

9668 
8676 
7684 
6693 
570/ 

9566 
8573 
7580 
6586 
5593 

9463 
8469 
7475 
6480 
5486 

936/ 
8365 
7370 
6374 
5379 

9258 
826  / 
7265 
6268 
527  / 

72-9/56 
73-8/58 
747/59 
75-6161 
76-5163 

35-0839 
35-5/71 
35-9502 
36-3833 
36'8/65 

)052 
5386 
9720 
4053 
8387 

(264 
5600 
9937 
4274 
86)0 

/476 
58/5 
#/55 
4494 
8833 

(688 
6030 
0372 
47/4 
9056 

/90( 
6245 
0590 
4934 
9279 

2//3 
6460 
0807 
5/54 
950/ 

2325 
6675 
)024 
5374 
9724 

2537 
6890 
1242 
5594 
9946 

2749 
7/04 
(459 
58/4 
#/69 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

5/43 

4/56 
3/70 
2/83 
M96 

5035 
4047 
3059 
207/ 
/083 

4926 
3937 
2948 
/959 

0969 

48/8 
3827 
2837 
(846 
0856 

4709 
37/7 
2726 
(734 
0742 

4600 
3607 
26/4 
/62/ 
0628 

4492 
3497 
2503 
(509 
0515 

4383 
3387 
2392 
/396 
040/ 

4274 
3277 
228  / 
/284 
0287 

77-4165 
78-3167 
79-2169 
SO'/  171 
Sl'0173 

37-2496 
37-6827 
3S-//59 
38'5490 
38'982/ 

272) 
7055 
(389 
5723 
#057 

2947 
7283 
(620 
5957 
0293 

3/72 
75)  / 
/85I 
6)90 
0529 

3398 
7739 
208) 
6423 
0765 

3623 
7967 
23/2 
6656 
1001 

3848 
8(95 
2542 
6889 
/236 

4074 
8423 
2773 
7)23 
)472 

4299 
S65/ 
3003 
7356 
/708 

4524 
8879 
3234 
75S9 
/944 

91 
92 
93 
94 
95 

02/0 
9223 
8236 
7249 
6263 

#095 
9/07 
8M9 
7  /'  3  / 
6/43 

9980 
899) 
8002 
70/2 
6023 

9S65 
8875 
7884 
6894 
5903 

9750 
8759 
7767 
6775 
5783 

9635 
8642 
7649 
6656 
5663 

9520 
8526 
7532 
6537 
5543 

9405 
84/0 
74/4 
64/9 
5423 

9290 
8293 
7296 
6300 
5303 

8T9I75 
82-8/77 
837/79 
84-6181 
85-5182 

39-4/53 

39-8484 
40-28)5 
40-7/47 
4C/478 

4391 
8725 
3059 
7393 
/727 

4630 
8966 
3303 
7640 
(976 

4868 
9208 
3547 
7886 
2225 

5/07 
9449 
3790 
8/32 
2474 

5345 
9690 
4034 
8379 
2723 

5584 
993) 
4278 
8625 
2972 

5822 
#)72 
452) 
887) 
322) 

6060 
04/3 
4765 
9M7 
3470 

6299 
0654 
5008 
9363 
37/8 

9) 
92 
93 
94 
95 
96 
97 
98 
99 
100 

96 
97 
98 
99 
100 

64 

5276 
4289 
3303 
23/6 
/329 

5/55 
4/67 
3/79 
2191 
1203 

5034 
4045 
3055 
2066 
1077 

49/3 
3922 
2932 
/94/ 
0951 

4792 
3800 
2808 
(8/6 
0825 

4670 
3677 
2684 
(69/ 
0698 

4549 
3555 
2560 
/566 
0572 

4427 
3432 
2436 
/44/ 
0445 

4306 
3309 
23/2 
/3/6 
03/9 

86-4184 
87-3186 
88-2188 
89-1190 
90-0/92 

4  /  '5809 
42-0/4/ 
42'4472 
42-8803 
43'3/35 

606) 
0395 
4729 
9063 
3397 

63/3 

0649 
4986 
9323 
3659 

6564 
0904 
5243 
9582 
392) 

68/6 
//58 
5500 
984/ 
4/83 

7067 
/4/2 
5756 
#/0/ 
4445 

73)9 
J666 
60)3 
0360 
4707 

7570 
)920 
6270 
0620 
4969 

7822 
2)74 
6526 
0879 
523) 

8073 
2428 
6783 
MM 

5493 

'2(1'  |  I'./  |  !«' 

17'  |  16' 

15'  I  14'  |  13' 

12'  |  11' 

20' 

19'  |  18'  |  17'  |  16'  |  15'  |  14' 

13'   12' 

ir 

SINE. 

COSINE.            64° 
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TRAVERSE  TABLES. 


25 
/ 

2 
3 
4 
5 
6 
7 
S 
9 
10 

COSINE. 

SINE.            25° 

•  >"  i  ;>1   .•>-   •>:!   ;i4  j  :>•>'  j  5(>'  ;  57' 

58' 

59' 

so' 

51'  5:2'   f>:i' 

54'   55'  |  56'  |  57'  i  58'   5!l' 

/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

9001 
8001 
7002 
6001 
5003 

8999  8998 
7999  7996 
6998  6994 
5998  5992 
4997  499) 

8997 
7994 
699  / 
5987 
4984 

8996 
799  / 
6987 
5982 
4978 

8594 
7989 
6983 
5977 
4972 

8993 
7986 
6979 
5972 
4965 

8992 
7984 
6975 
5967 
4959 

8990 
798  / 
697  / 
5962 
4952 

•S  =  S9 
1-7978 
2'6968 
S'5957 
4-4946 

-4358 
•87/5 
C3073 
/  '7430 
2'(788 

4360 
8720 
3080 
744  / 
(80( 

4363 
8726 
3088 
745  / 
(8(4 

4365 
873/ 
3096 
7462 
/827 

4368 
8736 
3/04 
7472 
/840 

437( 
874( 
3//2 
7483 
(853 

4373 
8747 
3(20 
7493 
(866 

4376 
8752 
3/28 
7503 
(879 

4378 
8757 
3/35 
75(4 
(892 

4381 
8762 
3/43 
7524 
1905 

4004 
3005 
2005 
1006 

too? 

3996 
2996 
(995 
0994 
9994 

3989 
2987 
(985 
0983 
998/ 

398( 
2978 
(975 
0972 
9968 

3973 
2969 
/965 
0960 
9956 

3966 
2960 
(954 
0949 
9943 

3958 
295  / 
(944 
0937 
9930 

395  / 
2942 

(934 
0926 
99/8 

3943 
2933 
(924 
09(4 
9905 

5-3935 
6-2925 
7'I9I4 
8  '0903 
S'9892 

2-6/45 
3-0503 

3'4860 
3'92/S 
4-3575 

6/6.' 
052/ 

4881 
9241 
3602 

6/77 
0539 
4902 
9265 

361'S 

6192 
0558 
4923 
9289 

3654 

6208 
0576 

4944 
93/2 
3680 

6224 

0594 
4965 
9336 
3706 

6240 
06(3 
4986 
9359 
3733 

6255 
063  / 
5007 
9383 
3759 

627  ( 

0649 
5028 
9406 
3785 

6287 
0668 
5049 
9430 
38// 

i> 
12 
13 
M 
IS 
16 
17 
18 
19 
20 

y007 
$008 
7009 
6009 
50/0 

S993 
7993 
6992 
599  ( 
499  ( 

8979 
7977 
6976 
5974 
4972 

8965 
7962 
6959 
5956 
4953 

695/ 
7947 
6943 
5938 
4934 

8937 
7932 
6926 
5920 
49(5 

8923 
79/6 
6909 
5902 
4896 

8909 
790  / 
6893 
5885 
4876 

8895 
7886 
6876 
5867 
4857 

9  '888! 
IQ'7871 
1  1  -6860 
(2-5849 
(3-4838 

4-79^3 
5'229/ 
5-6648 
6-/006 
6-5363 

7962 
2322 
6682 
1042 
5402 

799/ 
2353 
67/6 
/079 
5442 

80.  '» 
2385 
6750 
1116 
5«8f 

8048 
24/6 
6784 
//52 
5520 

3077 
2448 
68/8 
1/89 
5560 

6(06 
2479 
6852 
1226 
5599 

8/35 
25/0 
6886 
(262 
5638 

8/63 
2542 
6920 
(299 
5677 

8/92 
2573 
6954 
(335 
57/6 

// 
12 
13 
14 
15 
16 
17 
18 
19 
20 

40(0 
Mil 

20(2 
10(2 

#0/3 

3990 
2990 
(989 

0988 
9988 

3970 
2968 
(966 
0964 
9962 

3950  3929 
2946  2925 
(943  /920 
0940  09/6 
9937  99(2 

3909 
2903 
(898 
0892 

9886 

3889 
2882 
(875 
0868 
986( 

3868 
2860 
/852 
0843 
9835 

3848 
2838 
(829 
08/9 
98/0 

(4-3827 
(5-28(7 
16-1806 
(7'0795 
(7-9784 

6'972( 
7-4078 
7-8436 
8'2793 
8'7/5/ 

9763 
4/23 
8483 
2843 
7203 

9805 
4/67 
8530 
2893 
7256 

9846 
42/2 
8577 
2943 
7308 

9888 
4256 
8624 
2992 
7360 

9930 
430  ( 
867  / 
3042 
74/3 

9972 
4345 
87/9 
3092 

7465 

#0/4 
4390 
8766 
3/4/ 
75/7 

0056 
4434 
88/3 
3191 
7570 

0098 
4479 
8860 
324  / 
7622 

21 
22 
23 
24 
25 

9014 
80(4 
70(5 
60(6 
50/6 

8987 
7986 
6986 
5985 
4985 

8960 
7959 
6957 
5955 
4953 

8934 
793  ( 
6928 
5924 
492  ( 

8907 
7903 
6898 
5894 
4889 

8880 
7875 
6869 
5863 
4858 

8854 
7847 
6840 
5833 
4826 

8827 
78/9 
68// 
5802 
4794 

8800 
779  ( 
678  ( 
5772 
4762 

/  8  '8774 
I9'7763 
20-6752 
2  /  -5741 

22-4730 

9-/509 
9'5866 
1  0  0224 
(0'458/ 
(0-8939 

If  63 
5924 
0284 
4644 
9004 

(6/8 
598/ 
0344 
4707 
9070 

(673 
6039 
0404 
4770 
9/35 

(728 
6096 
0464 
4832 
9200 

/783 
6/54 
0525 
4S95 
9266 

(838 
62/2 
0585 
4958 
9331 

/893 
6269 
0645 
502/ 
9397 

1948 
6327 
0705 
5084 
9462 

2003 
6384 
0765 
5/46 
9527 
3909 
8290 
267  / 
7052 
(433 

21 
22 
23 
24 
25 

26 

27 
28 

29 
30 

40/7 
30/8 
20/8 
(019 

#020 

3984 
2983 
(983 
0982 
9982 

395  1 
2949 
/947 
0945 
9944 

39(8 
29(5 
(9(2 
0909 
9905 

3885 
2881 
/876 
0872 
9867 

3852 
2846 
(84( 
0835 
9829 

3819 
28/2 
(805 
0798 
979  / 

3786 
2778 
(769 
0761 

9753 

3753 
2743 
(734 

0724 
97/5 

23-3720 
24-2709 
25-1698 
26  '0687 
26  '9676 

/C3296 
(C7654 
I2-20M 
/2'6369 
/3'0726 

3364 

7724 
2085 
6445 
0805 

3432 
7795 
2/58 
652  / 
0884 

3500 
7866 
223  / 
6597 
0962 

3568 
7936 
2305 
6673 
1041 

3636 
8007 
2378 
6748 
1119 

3705 
8078 
2451 
6824 
//98 

3773 
8/48 
2524 
6900 
(276 

3841 
8219 
2597 
6976 
1354 

26 
27 
28 
29 

30 

31 
32 
33 

34 
35 

9020 
802  ( 
7022 
6022 

5023 

898  ( 
7980 
6980 
5979 
4979 

8942 
7940 
6938 
5936 
4934 

8902 
7899 
6896 
5893 
4890 

8863 
7858 
6854 
5850 
4845 

8824 
78/8 
68/2 
5806 
4801 

8784 
7777 
6770 
5763 
4756 

8745 
7736 
6728 
5720 
47(2 

8705 
7696 
6686 
5677 
4667 

27-8666 
28-7655 
29-6644 
30-5633 
31-4623 

/3'5084 
/  3  '9442 
(4-3799 
(4'8)57 
(5-25(4 

5/65 
9525 
3885 
8246 
2606 

5246 
9609 
3972 
8335 
2697 

5327 
9693 
4058 
8424 
2789 

5409 
9777 
4145 
8513 
288  / 

5490 
9860 
4231 
8602 
2972 

557/ 
9944 
43/7 
8691 
3064 

5652 
#028 
4404 
8779 
3/55 

5733 

01  II 
4490 
8868 
3247 

58/4 
0/95 
4576 
8957 
3338 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

4024 
3024 
2025 
(026 
#026 

3978 
2977 
(977 
0976 
9975 

3932 

2930 
(928 
0927 
9925 

3887 
2883 
(880 
0877 
9874 

384  / 
2836 
(832 
0828 
9823 

3795 
2789 
/7S4 
0778 
9772 

3749 
2742 
1735 
0728 
9721 

3703 
2695 
(687 
0679 
967( 

3658 
2648 
(639 
0629 
9620 

32-36/2 
33'  260  / 
34-/590 
35-0579 
35-9569 

(5-6872 
(6'/229 
/  6  '5587 
(6-9944 
(7-4302 

6966 
(326 
5686 
#046 

4407 

7060 
(423 
5786 
0(49 
45// 

7/54 
(520 
5885 
025  / 
46/6 

72«S9 
/6/7 
5985 
0353 

472/ 

7343 
/7/3 
6084 
0455 
4825 

7437 
1816 

6184 
0557 
4930 

753  / 
1907 
6283 
0659 
5035 

7625 
2004 
6382 
076  / 
5/39 

77/9 
2iO/ 
6482 
0863 
5244 

36 
37 
38 
39 

40 

41 

42 
43 
44 
45 

9027 
8027 
7028 
6029 
5029 
4030 
303  / 
203  ( 
(032 
#033 

8975 
7974 
6974 
5973 
4972 
3972 
2971 
1971 
0970 
9969 

8923 
792  ( 
6919 
59(7 
49(5 
39(3 
291  ( 
(9/0 
0908 
9906 

887( 
7868 
6864 
586( 
4858 

8819 
78/4 
68/0 
5805 
480( 

8767 
776  ( 
6755 
5750 

4744 

87/4 
7707 
670  / 
5694 
4687 

8662 
7654 
6646 
5638 

4629 

8610 
760  / 
6591 
5582 
4572 

3(5-8555 
37-7547 
38-6536 
39-5525 
40-45/5 

/  7  '8659 
/S'30/7 
/  8  '7375 
/9'/732 
(9'6090 

8767 
3(27 
7487 
(847 
6207 

8874 
3237 
7600 
/962 
6325 

8981 
3347 
77/2 
2078 
6443 

9089 
3457 
7825 
2/93 
656J 

9/96 
3567 
7937 
2308 
6679 

9303 
3677 
8050 
2423 
6796 

94// 
3786 
8(62 
2538 
69(4 

95/8 
3896 
8275 
2653 
7032 

9625 
4006 
8387 
2768 
7(49 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

3855 
2852 
(849 
0846 
9842 

3797 
2792 
1788 
0783 
9779 

3738 
2732 
(727 
072( 
97/5 

3680 
2673 
(666 
0659 
9652 

362  ( 
26(3 
(605 
0596 
9588 

3562 
2553 
(543 
0534 
9524 

4(  '3504 
42  '2493 
43'/482 

44-0472 
44'946I 

20-0447 
20-4805 
20-9/62 
21  -3520 
21-7877 

0568 
4928 
9288 
3648 
8008 

0688 
505( 
94(4 
3776 
8/39 

0808 
5/74 
9539 
3905 
8270 

0929 
5297 
9665 
4033 
8401 

/049 
5420 
9790 
4/61 
8532 

1170 
5543 
99(6 

4289 
8663 

(290 
5666 

#042 
44/7 
8793 

(4/0 

5789 
0/67 
4546 
8924 

(530 
59/2 
0293 

4674 
9055 

-• 
47 
48 
49 
50 

SI 
52 
53 
54 
55 
56 
57 
58 
59 
60 

9033 
8034 
7035 
6035 
5036 

8969 
7968 
6967 
5967 
4966 

8904 
7902 
6900 
5898 
4896 

8839 
7836 
6833 
5830 
4827 

8774 
7770 
6766 
576  / 
4757 

87/0 
7704 
6698 
5693 
4687 

8645 
7638 
663  ( 
5624 
46(7 

8580 
7572 
6563 
5555 
4547 

85/5 
7505 
6496 
5486 
4477 

45'8450 
46-7439 
47-6428 
48  '54/8 
49  '4407 

22  2235 
22  '6592 
23  '0950 
23-5308 
23-9665 

2368 
6729 
(089 
5449 
9809 

2502 
6865 
(228 
5590 
9953 

2635 
700/ 
(366 
5732 
#097 

2769 
7/37 
/505 
5873 
024  / 

2902 
7273 
/644 
60/4 
0385 

3036 
7409 
(782 
6/56 
0529 

3/69 
7545 
/92( 
6297 
0673 

3303 
768( 
2060 
6438 
08/7 

3436 
78/7 
2/98 
6579 
0960 

51 

52 
53 
54 
55 
56 
57 
58 
59 
60 

4037 
3037 
2038 
(039 
#039 

3966 
2965 
(964 
0964 
9963 

3895 
2893 
(89( 
0889 
9887 

3823 
2820 
(8(7 
08(4 
98(/ 

3752 
2748 
(744 
0739 
9735 

368( 
2675 
(670 
0664 
9658 

36/0 
2603 
(596 
0589 

9582 

3539 
2530 
(522 
05(4 
9506 

3467 
2458 
(448 
0439 
9429 

50-3396 
51  -2385 
52-1374 
53-0364 
53-9353 

24-4023 
24-8380 
25-2738 
25'7095 
26"/453 

4/69 
8529 
2890 
7250 
(6/0 

43(6 
8679 
3041 
7404 
/767 

4462 
8828 
3/93 
7559 
(924 

4609 
8977 
3345 
77(3 
208/ 

4756 
9/26 
3497 
7867 
2238 

4902 
9275 
3649 
8022 
2395 

5048 
9424 
3800 
8/76 
2552 

5/95 
9573 
3952 
8330 
2709 

534  / 

9723 
4/04 
8485 
2866 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

9040 
804  ( 
704  / 
6042 
5043 

8963 
7962 
6961 
5961 
4960 

8885 
7883 
6881 
5879 
4878 

8808 
7805 
680  / 
5798 
4795 

8730 
7726 
672/ 
57/7 
47(3 

8653 
7647 
664( 
5636 
4630 

8575 
7568 
6561 
5554 
4547 

8498 
7489 
648  ( 
5473 
4465 

8420 
74/0 
640/ 
539  / 
4382 

54-8342 
55-7331 
56-6321 
57  'S3  10 
58-4299 

26'58/D 
27-0/68 
27-4526 
27-8883 
28  "324  / 

5970 
0330 
4690 
9051 
34(( 

6/30 
0493 
4855 
92/8 
3581 

6289 
0655 
5020 
9386 
3751 

6449 
08/7 
5/85 
9553 
392  / 

6609 
0979 
5350 
9721 
409  ( 

6768 
//42 
55/5 
9888 
426  ( 

6928 
/304 
5680 
#055 
443) 

7087 
f466 
5844 
0223 
460/ 

7247 
/62S 
6009 
0390 
477/ 

61 
62 
63 
64 
65 

4043 
3044 
2044 
1045 
#046 

3959 
2959 
(958 
0958 
9957 

3876 

2874 
(872 
0870 
9868 

3792 
2789 
/7S6 
0783 
9779 

3708 
2704 
(699 
0695 
9690 

3624 
26/9 
(6(3 
0607 
960( 

3540 
2533 
(526 
05(9 
95(2 

3456 
2448 
(440 
0432 
9423 

3372 
2363 
(353 

0344 
9334 

59-3288 
60'2277 
6TI267 
62-0256 
62-9245 

28  7598 
29-1956 
29-63(3 
30'067( 
30-5028 

7771 
2131 
6491 
0851 
5212 

7944 
2307 
6669 
/032 
5395 

S//6 
2482 
6847 
12/3 
5578 

8289 
2657 
7025 
/393 
576/ 

8462 
2832 
7203 
(574 
5944 

8635 
3008 
738) 
1754 
6/28 

8807 
3/83 
7559 
(935 
63M 

8980 
3358 
7737 
2//5 
6494 

9(52 
3533 
79(5 
2296 

6677 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 
"76 
77 
78 
79 
80 

9046 
8047 
7048 
6048 
5049 

8956 
7956 
6955 
5955 
4954 

8866 
7864 
6863 
586  ( 
4859 

8776 
7773 
6770 
5767 
4764 

8686 
7682 
6677 
5673 
4668 

8596 
7590 
6584 
5579 
4573 

8505 
7499 
6492 
5485 
4478 

8415 
7407 
6399 
5390 
4382 

8325 
73(5 
6306 
5296 
4287 

63-8234 
64-7223 
65-62/3 
66-5202 
67-4191 

30-9386 
3C3743 
3C8(0( 
32-2459 
32-68(6 

9572 
3932 
8292 
2652 
70/2 

9758 
4/20 
8483 
2846 
7209 

9943 
4309 
8674 
3040 
7405 

#/29 
4497 
8865 
3233 
760  / 

03/5 
4686 
9056 
3427 
7798 

050( 
4874 
9247 
3621 
7994 

0686 
5062 
9438 
38/4 
8/90 

0872 
525  / 
9629 
4008 
8386 

(058 
5439 
9820 
420  / 
8582 

71 
72 
73 
74 
75 

4050 
3050 
205  ( 
(052 
#052 

3953 
2953 
(952 
095  ( 
995  / 

3857 
2855 
/853 
085/ 
9849 

3760 
2757 
(754 
075( 
9748 

3664 
2660 
(655 
065  ( 

9646 

3567 
2562 
/556 
0550 
9545 

347  ( 
2464 
(457 
0450 
9443 

3374 
2366 
/358 
0349 
934/ 

3277 
2268 
(258 
0249 
9239 

68-3180 
69-2170 
70-1159 
71-0148 
71-9/37 

33'((74 
33'553/ 
33-9889 
34:4246 
34-8604 

(373 
5733 
#093 
4453 
8813 

/572 
5934 
0297 
4660 
9023 

(770 
6(36 
050  / 
4867 
9232 

(969 
6337 
0705 
5073 
944  / 

2(68 
6539 
0909 
5280 
965  / 

2367 
6740 
1114 

5487 
9860 

2566 
6942 
/3(8 
5693 

#069 

2765 

7/43 
1522 
5900 
0279 

2963 

7344 
(726 
6/07 

0488 

76 

77 
78 
79 
80 

8< 
82 
83 
84 
85 
86 
87 
88 
89 
90 

9053 
8054 
7054 
6055 
5056 

8950 
7950 
6949 
5948 
4948 

8847 
7846 
6844 
5842 
4840 

8745 
7742 
6738 
5735 
4732 

8642 
7637 
6633 
5629 
4624 

8539 
7533 
6527 
5522 
45(6 

8436 
7429 
6422 
54/5 
4408 

8333 
7325 
63/6 
5308 
4300 

8230 
7220 
62(( 
520  ( 
4(92 

72-8/26 
73-71  16 
74-6/05 
75-5094 
76-4083 

35-2961 
35V3/9 
36'/676 
36'6034 
37'0392 

3/73 
7534 
/894 
6254 
06(4 

3386 
7748 
21  1  1 
6474 
0837 

3597 
7963 
2328 
6694 
(059 

3809 
8/77 
2545 
6914 
(282 

402/ 
8392 
2763 
7/33 

1504 

4233 
8607 
2980 
7353 
(726 

4445 
882  ( 
3(97 
7573 
(949 

4657 
9036 
34/4 
7792 
2/7( 

4869 
9250 
363) 
80/2 
2393 

81 
82 
83 
84 
85 

4056 
3057 
2058 
1058 
#059 

3947 
2947 
(946 
0945 

9945 

3838 
2836 
(834 
0832 
983) 

3729 
2726 
(723 
0719 
97(6 

3620 
26/5 

/'.// 
0606 
9602 

35(0 
2505 
(499 
0493 

9488 

340  / 
2394 
/3S7 
0380 
9373 

3292 

2283 
(275 
0267 
9259 

3(82 
2/73 
//63 
0/54 
9/44 

77-3072 
78-2062 
79-/05/ 
80-0040 
80-9029 

37-4749 
37-9/07 
38-3464 
38-7822 
39-2/79 

4974 
9334 
3695 
8055 
24(5 

5/99 
9562 
3925 
8288 
265  / 

5424 

9790 
4(55 
852  ( 
2886 

5650 
#018 
4386 
8754 
3/22 

5875 
0245 
46/6 
8986 
3357 

6(00 
0473 
4846 
92/9 
3593 

6324 
0700 
5076 
9452 
3828 

6549 
0928 
5306 
9685 

4063 

6774 
((55 
5537 
99(8 
4299 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

9060 
8060 
706  / 
606  ( 
5062 

8944 
7944 
6943 
5942 
4942 

8829 
7827 
6825 
5823 

482/ 

87/3 
77/0 
6707 
5704 
470  ( 

8598 
7593 
6589 
5584 
4580 

8482 
7476 
647  ( 
5465 
4459 

8366 
7359 
6352 
5345 
4338 

8250 
7242 
6234 
5226 
42(7 

8/34 
7/25 
6//5 
5/06 
4096 

81-8019 
82-7008 
83-5997 
84-4986 
85-3975 

39-6537 
40-0894 
40  '5252 
40-96/0 

4T3967 

6775 
((35 
5495 
9856 

42/6 

70/3 
(376 
5739 
#(02 

4464 

725  ( 
(6(7 
5982 
0348 

47/3 

7490 
(858 
6226 
0594 
4962 

7728 
2098 
6469 
0840 
52/0 

7966 
2339 
67(2 
1086 
5459 

8204 
2580 
6956 
(33( 
5707 

8442 
2820 
7/99 
/577 

5956 

8680 
306/ 
7442 
/823 
6204 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

96 
97 
98 
99 
(00 

64 

4063 
3063 
2064 
(065 

#065 

394  / 
2940 
(940 
0939 

9939 

38/9 
28/7 
1815 
08(4 
98/2 

3697 
2694 
(69( 
0688 

9685 

3575 
257  / 
(567 
0562 

9558 

3453 
2448 
1442 
0436 
943  / 

333  ( 

2324 
/3(7 
03(0 

9304 

3209 
220  / 
((93 
0/85 
9/76 

3087 
2077 
1068 
#058 
9049 

86  '2965 
87-1954 
88-0943 
88-9932 

89-8922 

41-8325 
42'2682 
42-7040 
43/397 
43-5755 

8576 
2936 
7296 
(656 
60/7 

8827 
3(90 
7553 
(9/6 
6278 

9078 
3444 
7809 
2(75 
6540 

9330 
3698 
8066 
2434 
6802 

958  ( 
395( 
8322 
2693 
7063 

9832 
4205 
8579 
2952 
7325 

#083 
4459 
8835 
32/( 
7587 

0334 
47/3 
909  / 
3470 
7848 

0585 
4966 
9348 
3729 
8//0 

Iff 

9' 

8 

r 

6' 

b' 

4'  1  3' 

2' 

1' 

10' 

9' 

8' 

1 

6' 

5' 

~?~  3' 

2 

F 

I 

SINE. 

COSINE.           G4° 

litt 


TRAVERSE  TABLES. 


26 

/ 

2 
3 
4 
5 
6 
7 
8 
9 
/O 

0           COSINE. 

SINE.            26" 

()'  |  1'    2' 

s  |  4'   y  \  & 

7'    8'  |   9' 

o'   r  |  2' 

3'  \  -1'    V    6'    7'  |  8' 

9' 

( 
2 
3 

4 
S 
6 

7 

a 

9 
10 

8988 
7976 
6964 
5952 
4940 

8987 
7973 
6960 
5947 
4933 

8985 
797  / 
6956 
5942 
4927 

8984 
7968 
6952 
5936 
492  / 

8983 
7966 
6949 
593  / 

49/4 

8982 
7963 
6945 
5926 
4908 

8980 
796  / 
694  / 
592  / 
490  / 

8979 
7958 
6937 
59/6 
4895 

8978 
7955 
6933 
59// 
4889 

"8976 
/  '7953 
2  '6929 
3'5906 

4'4882 

'4384 
•8767 
C3/5/ 
/  7535 
2'/9/9 

4386 
8773 
3/59 
7545 
(932 

4389 
8778 
3/67 
7556 
/945 

4392 
8783 
3(75 
7566 
(958 

4394 
8788 
3(82 
7577 
(97( 

4397 
8794 
3/90 
7587 
/984 

4399 
8799 
3(98 
7598 
(997 

4402 
8804 
3206 
7608 
20/0 

4405 
8809 
3214 
76(8 
2023 

4407 
88)4 
3222 
7629 
2036 

3928 
29/6 
/904 
089  1 
9879 

3920 
2907 
(893 
0880 
9867 

39/2 
2898 
/S83 
0869 
9854 

3905 
2889 
(873 
0857 
984  / 

3897 
2880 
/S63 
0845 
9828 

3889 
287/ 
/S52 
0834 
98/6 

3882 
2862 
/842 
0822 
9803 

3874 
2853 
/S32 
0811 
9790 

3866 
2844 
/822 
0799 
9777 

5'  3859 
6-2835 
7'/8(( 
S'0788 
S'9764 

2  '6302 
3-0686 
3  '5070 
3-9453 
4'3837 

6318 
0704 
509/ 
9477 
3863 

6334 
0723 
5//2 
9500 
3889 

6349 
074  ( 
5(32 
9524 
39(6 

6365 
0759 
5(53 
9547 
3942 

638  / 
0777 
5/74 
9571 
3968 

6396 
0796 
5(95 
9595 
3994 

6412 
08/4 
52/6 
9613 
4020 

6428 
0832 
5237 
9642 
4046 

6443 
085) 
5258 
9665 
4072 

// 
/2 
13 

14 
15 

8867 
7855 
6843 
583  / 
48/9 

8853 
7840 
6827 
58/3 
4800 

8839 
7825 
68/0 
5795 
4781 

8825 
7809 
6793 
5778 
4762 

88// 
7794 
6777 
5760 
4743 

8797 
7779 
6760 

5742 
4723 

8783 
7763 

6744 
5724 
4704 

8769 
7748 
6727 
5706 
4685 

8755 
7733 
67/0 
5688 
4666 

9-8741 
10-7717 
1  1  '6694 
12-5670 
13-4646 

4'822/ 
5'26C5 
5'6988 
6'/372 
6-5756 

8250 
2636 
7022 
/409 
5795 

82/8 
2667 
7056 
/445 
5834 

8307 
2699 
7090 
(482 
5873 

8336 
2730 
7(24 
15(8 
59(2 

8365 
2761 
7158 
(555 
5952 

8393 
2793 
7(92 
(591 
599  ( 

8a22 
2824 
7226 
/628 
6030 

«45( 
2S55 
7260 
(665 
6069 

8479 
2887 
7294 
/70( 
6(08 

II 
12 
13 

14 
IS 
16 
17 
18 
19 
20 

16 
17 
18 
19 

20 

3807 
2795 
/783 
077) 
9759 

3787 
2773 
/760 
0747 
9733 

3766 
2752 
(737 
0722 
9708 

3746 
2730 
/7/4 
0698 
9682 

3725 
2708 
/69/ 
0674 
9657 

3705 
2686 
1668 

0650 
963/ 

3684 
2665 
(645 
0625 

9606 

3664 
2643 
(622 
060/ 
9580 

3643 
262  / 
/599 
0577 
9554 

14-3623 
IS'2599 
16-1576 
17-0552 

17-9529 

7-0/39 
7  '4523 
7  '8907 
8  '329  / 
8'7674 

OI8/ 
4568 
8954 
3340 
7727 

0223 
46/2 
900/ 
3390 
7779 

0265 
4656 
9048 
3440 
783/ 

0307 
4701 
9095 
3489 
7883 

0348 
4745 
9142 
3539 
7936 

0390 
4790 
9(89 
3588 
7988 

0432 
4834 
9236 
3638 
8040 

0474 
4878 
9283 
3688 
8092 

05(6 
4923 
9330 
3737 

8145 

21 
22 
23 
24 
25 

8747 
7735 
6723 
57  // 
4699 

8720 
7707 
6693 
5680 
4667 

8693 
7679 
6664 
5649 
4635 

8666 
7650 
6635 
56/9 
4603 

8640 
7622 
6605 
5588 
4571 

86/3 
7594 
6576 
5557 
4539 

8586 
7566 
6546 
5527 
4507 

8559 
7538 
65/7 
5496 
4475 

8532 
75/0 
6487 
5465 
4443 

18-8505 
19-7482 
20  '6458 
21-5434 
22-4411 

9-2058 
9'6442 
/  0'0825 
/0'5209 
/  0-9593 

2//3 
6499 
0885 
5272 
9658 

2/68 
6557 
0946 
5335 
9724 

2223 
66/4 
(006 
5397 
9789 

2277 
6672 
(066 
5460 
9854 

2332 
6729 
1126 
5523 
99/9 

2387 
6787 
((86 
5585 
9985 

2442 
6844 
(246 
5648 
#050 

2497 
6902 
1306 
5711 
OIIS 

2552 
6959 
(366 
5773 

0/8( 

21 
22 
23 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

26 
27 
28 
29 

30 

3686 
2674 
/662 
0650 
9638 

3653 
2640 
/627 
06/3 
9600 

3620 
2606 
/59( 
0576 
9562 

3587 
2S7/ 
(555 
0539 
9523 

3554 
2537 
151') 
0502 
9485 

3520 
2502 
1484 

0465 
9447 

3487 

2467 
/448 
0428 
9408 

3454 
2433 
/4/2 
039  / 
9370 

342  / 
2398 
/376 
0354 
933  / 

23-3387 
24-2364 
25-/340 
26-03/7 
26-9293 

/  /  '3976 
//•8360 
(2-2744 
(27/28 
(3'/5// 

4044 
843  / 
28/7 
7203 
/590 

4//2 
850  / 
2890 
7279 
(668 

4/80 
8572 
2963 
7355 
(747 

4248 
8642 
3037 
743  ( 
(825 

43/6 
87/3 
3//0 
7507 
/903 

4384 
8784 
3(83 
7582 
(982 

4452 
8854 
3256 
7658 
2060 

4520 
8925 
3329 
7734 
2(38 

4588 
8995 
3402 
78(0 
22/7 

31 
32 
33 
34 
35 

8626 
76/4 
6602 
5590 
4578 

8587 
7573 
6560 
5547 
4533 

8547 
7532 
65/8 
5503 
4489 

8507 
7492 
6476 
5460 
4444 

8468 
7451 
6434 
54/6 
4399 

8428 
74/0 
6391 
5373 
4354 

8389 
7369 
6349 
5329 
43/0 

8349 
7328 
6307 
5286 
4265 

8309 
7287 
6265 
5242 
4220 

27-8269 
28-7246 
29  '6222 
30-5/99 
3/'4/75 

/3'5895 
/4'0279 
(4'4662 
(4'9046 
(5'3430 

5976 
0362 
4749 
9/35 
352  / 

6057 
0446 
4835 
9224 
36/3 

6(38 
0530 
4921 
93(3 
3704 

62(9 
06(3 
5007, 
9402 
3796 

6300 
0697 
5094 
9490 
3887 

638( 
078( 
5(80 
9579 
3979 

6462 
0864 
5266 
9668 
4070 

6543 
0948 
5352 
9757 
4(62 

6624 
(03) 
5438 
9846 
4253 

36 

37 
38 
39 
40 

3566 
2554 
/542 
0530 
95/8 

3520 
2507 
/493 
0480 
9467 

3474 
2459 
/445 
0430 
94/6 

3428 
24/2 
/396 
0380 
936-i 

3382 
2365 
(34S 
033  / 
93/3 

3336 
23/8 
(299 
028  / 
9262 

3290 
2270 
(250 
0231 
92/1 

3244 
2223 
/202 
0/8/ 
9/60 

3/98 
2/75 
//53 
0/3/ 
9/09 

32-3/52 
33-2/28 
34-//04 
35  '008  / 
35-9057 

/57S/4 
(6'2I97 
)  6'658  ( 
/  7  '0965 
/  7  '5348 

7908 
2294 
6680 
/067 
5453 

8002 
2391 
6780 
((69 
5558 

8096 
2487 
6879 
(27( 
5662 

8(90 
2584 
6978 
(372 
5767 

8284 
268) 
7078 
1474 
587  / 

8378 
2778 
7(77 
1576 
5976 

8472 
2874 
7276 
(678 
6080 

8566 
297/ 
7375 
(780 
6(85 

8660 
3067 
7475 
(882 
6289 

36 

37 
38 
39 

40 

41 

42 
43 
44 
45 

S506 
7493 
648  / 
5469 
4457 

8453 
7440 
6427 
54/3 
4400 

8401 
7386 
6372 
5357 
4343 

8349 
7333 
63/7 
530  / 
4285 

8296 
7279 
6262 
5245 
4228 

8244 
7225 
6207 
5/88 
4/70 

8/9/ 
7/72 
6/52 
5/32 
4//2 

8/39 
7//8 
6097 
5076 
4055 

8U86 
7064 
6042 
50/9 
3997 

36'8034 
3770/0 
38-5987 
39-4963 
40-3939 

/7'9732 
/8'4//6 
/  8  -8500 
/  9  -2883 
(97267 

9839 
4226 
86/2 
2998 
7385 

9947 
4335 
8724 
3//3 
7502 

#054 
4445 
8837 
3228 
7620 

0(6( 
4555 
8949 
3343 
7737 

0268 
4665 
906/ 
3458 
7855 

0375 
4774 
9/74 
3573 
7973 

0482 
4884 
9286 
3688 
8090 

0589 
4994 
9398 
3803 
8208 

0696 
5/04 
95/1 
39/8 
8325 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 

47 
48 
49 
50 

3445 
2433 
1421 
0409 
9397 

3387 
2373 
(360 
0347 
9333 

3328 
23/3 
/299 
0284 
9269 

3269 
2253 
(237 
022  / 
9206 

32/0 
2/93 
//76 
0/59 
9/42 

3/52 
2/33 
1115 
0096 
9078 

3093 
2073 
/053 
#034 
90/4 

3034 
20/3 
0992 
997/ 
8950 

2975 
/953 
0930 
9908 
8886 

4/'29/6 
42-/S92 
43-0869 
43-9845 
44-8822 

20"I65( 
20'6034 
2C04I8 
2  (  '48  02 
?/  '9/86 

1771 
6157 
0544 
4930 
93/6 

(891 
6280 
0669 
5058 
9447 

20(1 
6403 
0795 
5/86 
9578 

2)32 
6526 
0920 
5314 
9708 

2252 

6649 
/045 
5442 
9839 

2372 
677( 
1171 

5570 
9970 

2492 
6894 
/296 
5698 
#/00 

2612 
70)7 
(422 
5826 
023) 

2732 
7(40 
(547 
5954 
036  / 

5/ 
52 
53 
54 
55 

8385 
7373 
636  / 
5349 
4337 

8320 
7307 
6293 
5280 
4267 

8255 
7240 
6226 
52// 
4/96 

8/90 
7/74 
6/58 
5/42 
4/26 

8/25 
7/07 
6090 
5073 
4056 

8059 
7041 
6022 
5004 
3986 

7594 
6974 
5955 
4935 
39/5 

7929 
6908 
5887 
4866 
3845 

7863 
684/ 
58/9 
4797 
3774 

45-7798 
46-6775 
47  '575  / 
48-4727 
49-3704 

22  '3569 
227953 
23-2337 
23-6720 
24-//04 

3703 
8089 
2475 
6862 
/248 

3836 
8225 
26(4 
7003 
(392 

3969 
836  / 
2752 
7/44 
(535 

4(02 
8497 
2S9/ 
7285 
/679 

4236 
8633 
3029 
7426 
/823 

4369 
8768 
3(68 
7567 
(967 

4502 
8904 
3306 
7708 
2//0 

4635 
9040 
3445 
7849 
2254 

4769 
9(76 
3583 
7990 
2397 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

3325 
23/3 
(30) 
0288 
9276 

3253 
2240 
(227 
02/3 
9200 

3/82 
2/67 
//53 
0/38 
9/23 

3//0 
2094 
(078 
#063 
9047 

3039 
2022 
/004 
9987 
8970 

2967 
/949 
0930 
99/2 
8893 

2895 
(876 
0856 
9836 
88/7 

2824 

/S03 
0782 
976  / 
8740 

2752 
/730 
0707 
9685 
8663 

50-2680 
51-1657 
52-0633 
52-96/0 
53-8586 

24-5488 
24-9872 
25-4255 
25-8639 
26-3023 

5634 
#02  ( 

4407 
8793 
3/80 

578  ( 
0(70 
4559 
8947 
3336 

5927 
0319 
47(0 
9(02 
3493 

6073 
0467 
4862 
9256 
3650 

6220 
06/6 
50/3 
94/0 
3807 

6366 
0765 
5(65 
9564 
3964 

65/2 
0914 
53/6 
97/8 
4/20 

6658 
/063 
5468 
9872 
4277 

6805 
/2/2 
56/9 
#026 
4434 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

8264 
7252 
6240 
5228 
4216 

8/87 
7/73 
6/60 
5/47 
4/33 

8/09 
7094 
6080 
5065 
4050 

803) 
70/5 
5999 
4983 
3967 

7953 
6936 
59/9 
490  / 
3884 

7875 
6856 
5S38 
4S20 
380  / 

7797 
6777 
5757 
4738 
37/8 

77/9 
6698 
5677 
4656 
3635 

764  / 
66/8 
5596 
4574 
3551 

54-7562 
55-6539 
56-55/5 
57-4492 
58-3468 

26-7406 
27-/790 
27-6/74 
28-0558 
28'494( 

7566 
/952 
6339 
0725 
Sill 

7725 
2(14 
6503 
0892 
528  / 

7885 
2276 
6668 
(059 
545  ( 

8044 
2438 
6832 
1227 
5621 

8204 
2600 
6997 
/394 
579  / 

8363 
2762 
7(62 
(56/ 
5960 

8522 
2924 
7326 
(728 
6/30 

8682 
3086 
749) 
)895 
6300 

884  ( 
3248 
7655 
2063 
6470 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

3204 
2/92 
1180 
0/68 
9/56 

3/20 
2/07 
(093 
#080 
9067 

3036 
2021 
/006 
9992 
8977 

295  / 
/936 
0920 
9904 
8888 

2867 
(850 
0833 
98/6 
8798 

2783 
/764 
0746 
9727 
8709 

2698 
/678 
0659 
9639 
86/9 

26/4 
/593 
0572 
955  / 
8530 

2529 
/507 
0485 
9462 
8440 

59'2445 
60-1421 
61-0397 
61  -9374 
62-8350 

28-9325 
29-3709 
29'8092 
30-2476 
30-6860 

9498 
3884 
8270 
2656 
7043 

9670 
4059 
8448 
2837 
7226 

9842 
4234 
8626 
30(7 
7409 

#0(5 
4409 
8803 
3(97 
7592 

0/87 
4584 
898  / 
3378 
7775 

0360 
4759 
9/59 
3558 
7957 

0532 

4934 
9336 
3738 
8/40 

0705 
5)09 
9514 
39/8 
8323 

0877 
5284 
969  / 
4099 
8506 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

8/44 
7/32 
6/20 
5/08 
4096 

8053 
7040 
6027 
50/3 
4000 

7963 
6948 
5933 
49/9 
3904 

7872 
6856 
5840 
4824 
3808 

778/ 
6764 
5747 
4730 
37/3 

7690 
6672 
5654 
4635 
36/7 

7600 
6580 
5560 
4540 
352  / 

7509 
6488 
5467 
4446 
3425 

74/8 
6395 
5373 
435) 
3329 

63-7327 
64-6303 
65-5280 
66'4256 
67-3232 

3C/243 
3/'5627 
32-00// 
32-4395 
32-8778 

/429 
58/5 
0202 
4588 
8974 

1615 
6004 
0393 
4782 
9/7/ 

(800 
6(92 
0583 
4975 
9366 

(986 
6380 
0774 
5(68 
9562 

2/7( 
6568 
0965 
5362 
9758 

2357 
6756 
/(56 
5555 
9954 

2542 
6944 
(346 
5748 
#/50 

2728 
7/32 
(537 
5942 
0346 

29/3 
7320 
1728 
6)35 
0542 

71 

72 
73 
74 
75 

3083 
207/ 
(059 
#047 
9035 

2987 
(973 
0960 
9947 
8933 

2890 
/875 
0860 
9846 
883  / 

2793 
(777 
076  / 
9745 

8729 

2695 
/678 
066  / 

9644 
8627 

2598 
/580 
056  / 
9543 
8524 

250  / 
(48/ 
0462 
9442 
8422 

2404 
(383 
0362 
934  / 
8320 

2306 
(294 
0262 
9239 
82/7 

68-2209 
69-//S5 
70-0/62 
70-9/38 
71-8115 

33-3/62 
337546 
34'(929 
34-63(3 
35-0697 

336  / 
7747 
2/33 
6520 
0906 

3559 
7948 
2337 
6726 
(((5 

3758 
8(50 
254  ( 
6933 
(324 

3957 
835  ( 
2745 
7/39 
/533 

4/55 
8552 
2949 
7346 
/742 

4354 
8753 
3(53 
7552 
(95( 

4552 
8954 
3356 
7758 
2/60 

475  / 
9/55 
3560 
7965 
2369 

4949 
9356 
3764 
8(7( 
2578 

76 
77 
78 
79 
80 

•J 

82 
83 
84 
85 
86 
87 
88 
89 
90 

8023 
70M 
5999 
4987 
3975 

7920 
6907 
5893 
4880 
3867 

78/7 
6802 
5787 
4773 
3758 

77/3 
6697 
56S/ 
4665 
3650 

76/0 
6592 
5575 
4558 
354  / 

7506 
6488 
5469 
445  / 
3432 

7402 
6383 
5363 
4343 
3323 

7299 
6278 
5257 
4236 
32/5 

7/95 
6/73 
5/50 
4/28 
3/06 

72-7091 
73-6068 
74-5044 
75-4020 
76-2997 

35'508( 
35-9464 
36-3848 
36-8232 
37'26/S 

5292 
9679 
4065 
845  / 
2838 

5504 
9893 
4282 
867( 
3060 

5716 
#(07 
4499 
8890 
3282 

5927 
0322 
47/6 
9//0 
3504 

6/39 
0536 
4933 
9329 
3726 

635  ( 
0750 
5/50 
9549 
3948 

6562 
0964 
5366 
9768 
4/70 

6774 
078 
5583 
9988 
4392 

6985 
(393 
5800 
#207 
46/4 

8( 
82 
83 
84 
85 
86 
87 
88 
89 
90 

2963 
(95/ 
0939 
9927 
8915 

2853 
(840 
0827 
98/3 
8800 

2743 
(729 
07/4 
9700 
8685 

2634 
1618 

0602 
9586 
8570 

2524 
(507 
0489 
9472 
8455 

24/4 
/395 
0377 
9358 
8340 

2304 
(284 
0264 
9245 
8225 

2/94 
//73 
0/52 
9/31 
8//0 

2083 
(061 
#039 
90/7 
7994 

77-1973 
78-0950 
78-9926 
79-8903 
SO'7879 

37-6999 
38'  /  383 
38-5767 
39-0/50 

39-4534 

7224 
(6/0 
5997 
0383 
4769 

7449 
/838 
6227 
0616 
5005 

7674 
2065 
6457 
0848 
5240 

7898 
2292 

6687 
1081 
5475 

8/23 
2520 
69/7 
13/3 
57/0 

8348 
2747 
7(46 
(546 

5945 

8572 
2974 
7376 
/77S 
6/80 

8797 
3202 
7606 
20/( 
64(5 

9022 
3429 
7836 
2243 
6650 

91 
92 
93 
94 
95 

7903 
6890 
5878 
4866 
3854 

7787 
6773 
5760 
4747 
3733 

7670 
6656 
564  / 
4627 
36/2 

7554 
6538 
5522 
4507 
349  / 

7438 
642  / 
5404 
4386 
3369 

7322 
6303 
5285 
4266 
3248 

7205 
6/85 
5/66 
4/46 
3/26 

7089 
6068 
5047 
4026 
3005 

6972 
5950 
4J27 
3905 
2883 

8  /  '6855 
82-5832 
83-4808 
84-3785 
85-2761 

39'89/S 
40  '330  / 
40-7685 
4C2069 
4C6453 

9/56 
3542 
7928 
23/5 
670  / 

9394 
3782 
S/7/ 
2560 
6949 

963  ( 
4023 
84(4 
2806 
7/98 

9869 
4263 
8657 
3052 
7446 

#/07 
4504 
8900 
3297 
7694 

0345 
4744 
9/43 
3543 
7942 

0582 
4984 
9386 
3788 
8/90 

0820 
5225 
9629 
4034 
8438 

(058 
5465 
9872 
4279 
8687 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

63 

2842 
/830 
08/8 
9806 
8794 

2720 
/707 
0693 
9680 
8667 

2597 
(583 
0568 
9554 
8539 

2475 
/459 
0443 
9427 
Mil 

2352 
(335 
03/8 
930  / 

8263 

2229 
1211 
0/92 
9/74 
8/56 

2/06 
(087 
#067 
9047 
8028 

/9S4 
0963 
9942 
892  / 

7900 

(86/ 
0838 
98/6 
8794 
7772 

86-1738 
87-07/4 
87-9690 
SS'8667 
89-7643 

42-0836 
42-5220 
42-9604 
43-3987 
43-S37/ 

/087 
5474 
9860 
4246 
8633 

/338 
5727 
#/(6 
4505 
8894 

(589 
598  ( 
0372 
4764 
9(55 

/840 
6234 
0628 
5022 
94/7 

209  / 
6488 
0884 
528  / 
9678 

2342 
674  / 
//40 
5540 
9939 

2592 
6994 
(396 
5798 
#200 

2843 
7248 
(652 
6057 
0462 

3094 
750  ( 
(908 
63(5 
0723 

96 
97 
98 
99 
(00 

60'   59' 

58'  |  57'  |  56' 

flTs"'  |  54'  |  53'  |  52'    51' 

60' 

59'  |  58'   57' 

56'  |  55'   54' 

53' 

5-2' 

51' 

SINE. 

COSINE.            63° 
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TRAVERSE  TABLES. 


26 
/ 

2 
3 
4 
5 
6 
7 
8 
9 

)o 

COSINE. 

SINE.             26° 

10'  |  11'  |  1-2'  1  13'  |  14'  |  15'  |  16' 

17' 

18' 

19' 

10-  i  ir  |  12'  is'  H'  I  i;V  IK' 

17' 

is' 

19' 

8975 
7950 
6925 
590  ( 

4876 

8974 
7948 
6922 
5895 

4869 

8973  S97) 
7945  7943 
69,8  69(4 
5890  5885 
4863  !  4S56 

8970 
7940 
69/0 
5880 
4850 

8969 
7937 
6906 
5875 
4844 

8967 
7935 
6902 
5870 

4S37 

8966 
7932 
6898 
5865 
483' 

8965 
7930 
6895 
5859 
4824 
3789 
2754 
(7(9 
0684 
9649 

•8964 
(  '7927 
2'6S9I 
3'5854 
4'48/S 
5'378) 
6'2745 
7'I709 
8-0672 
8-9636 

•44/0 

•8820 
(  '3230 
/  '7639 
2'2049 

44/2 
8825 
3237 
7650 
2062 

44/5 
8830 
3245 
7660 
2075 

44(8 
8835 
3253 
767  ( 
2088 

4420 
884  / 
326  / 
768) 
2)0) 

4423 
8846 
3269 
7692 
2114 

4425 
885  ( 
3276 
7702 
2(27 

,4428 
8856 
3284 
77(2 
2(4) 

443  ( 
886  1 
3292 
7723 
2154 

4433 
8867 
3300 
7733 
2/67 

/ 

4 
5 
6 

7 
8 
9 
(0 

3S5/ 
2825 
1801 
0776 
9752 

'  3843 
28(7 
(79( 
0765 
9739 

3836 
2808 
(78( 
0753 
9726 

3828 
2799 
(770 
0742 
97(3 

3820 
2790 
/760 
0730 
9700 

38/2 
278  ( 
(750 
0719 
9687 

3805 
2772 
/740 
0707 
9674 

3797 
2763 
(729 
0695 

9662 

2-6459 
3-0869 
3-5279 
3'9689 
4-4098 

6475 
0887 
5300 
97/2 
4/24 

6490 
0905 
5320 
9736 
4/5/ 

6506 

0924 
534  ( 
9759 

4/77 

6522 

0942 
5362 
9783 
4203 

6537 
0960 
5383 
9806 

4229 

6553 
0978 
5404 
9829 

4255 

6569 
0997 
5425 
9853 
429/ 

6584 
(015 

5446 
9876 
4307 

6600 
(033 
5467 
9900 
4333 

i/ 

/2 
13 
M 

/5 
(6 
/7 

/S 
/9 
20 

8727 
7702 
6677 
5652 
4627 

87)3 
7686 
6660 
5634 
4608 

8698 
7671 
6644 
56(6 
4589 

8684 
7656 
6627 
5598 
4569 

8670 
7640 
66/0 
5580 
4550 

8656  8642 
7625  7609 
6593  6577 
5562  5544 
453(  45(2 

8628 
7594 
6560 
5526 
4492 

86/4 
7578 
6543 
5508 
4473 

9-8599 
(0-7563 
IT6526 
(2'5490 
(  3  '4454 

4-8508 
5'29(9 
5'7328 
6'(738 
6-6(48 

8537 
2949 
7362 
(774 
6(87 

8566 
298  ( 
7396 
(8(( 
6226 

8594 
30(2 
7430 
1847 
6265 

8623 
3043 
7464 
1884 
6304 

8652 
3075 
7498 
(920 
6343 

8680 
3(06 
753) 
(957 
6382 

8709 
3/37 
7565 
(993 
6422 

8738 
3169 
7599 
2030 
646  ( 

8767 
3200 
7633 
2066 
6500 

(1 
(2 
(3 
14 
15 

3602 
2578 
/553 
0528 
9503 

3S82 
2556 
(530 
0503 
9477 

356  ( 
2534 
(507 
0479 
9452 

354  ( 
25/2 
(483 
0455 
9426 

3520 
2490 
(460 
0430 
9400 

3500 
2468 
(437 
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5599 
#032 
4465 
8899 
3332 

96 
97 
98 
99 
00 

50' 

41)' 

481 

47'   41)'  |  4.Y   41'   4:!'   -1-2' 

11 

50'   !  49' 

4S' 

47' 

4li' 

45'  |  44'   4li' 

4ii'   4P 

63°            SINE. 

COSINE.           63° 

lib 


TRAVERSE  TABLES. 


26C 

COSINE. 

SINE.             26° 

20'"' 

21' 

22' 

23'  |  24'  |  25'   26' 

27' 

28'  |  29' 

20' 

21'  |  22' 

23' 

24' 

25' 

26'  |  27'  |  28'   2!)' 

; 

2 
3 

4 
5 

/ 

2 
3 

4 
5 

8962 
7925 
6887 
5849 
4811 

896  / 

7922 
6883 
5844 
4805 

8960 
79/9 
6879 
5839 
4799 

8958 
79/7 
6875 
5834 
4792 

8957 
79/4 
687/ 
5828 
4786 

8956 
79/2 
6867 
5823 
4779 

8955 
7909 
6864 
58/8 
4773 

8953 
7906 
6860 
58/3 
4766 

8952 
7904 
6856 
5808 
4760 

'895  / 
I'790I 
2-6852 
3  '5803 
4  '4753 

"4436 
"8872 
/  "3308 
/  '7744 
2'2/SO 

4439 
8877 
33/6 
7754 
2/93 

444  / 
8882 
3323 
7765 
2206 

4444 
8887 
333  / 
7775 
22/9 

4446 
8893 
3339 
7785 
2232 

4449 
8898 
3347 
7796 
2245 

4452 
8903 
3355 
7806 
2258 

4454 
8908 
3363 
78/7 
227  / 

4457 
89(4 
3370 
7827 
2284 

4459 
89(9 
3378 
7838 
2297 

6 
7 
8 
9 
10 

3774 
2736 
(698 
066/ 
9623 

3766 
2727 

(688 
0649 
96/0 

3758 
27/8 
(678 
0637 
9597 

3750 
2709 
/667 
0626 
9584 

3743 
2700 
(657 
06/4 
957  / 

3735 
269  / 
(647 
0602 
9558 

3727 

2682 
(636 
059  / 
9545 

37/9 
2673 
(626 
0579 
9532 

37/2 
2664 
/6/6 
0567 
95/9 

5-3704 
6-2654 
7-/605 
8-0556 
S'9506 

2'66/6 
3')05/ 
3'5487 
3'9923 
4-4359 

663/ 
1070 
5508 
9947 
4385 

6647 
1088 
5529 
9970 
44// 

6662 
//06 
5550 
9994 
4437 

6678 
1/24 
557  / 
#0/7 

4464 

6694 
((43 
5592 
004/ 
4490 

6709 
1161 
56/2 
0064 
45(6 

6725 
i/79 
5633 
0088 
4542 

674  / 
1/97 

5654 

HI  II 
4568 

6756 
(2(6 
5675 
0134 
4594 

6 

7 
8 
9 
(0 

11 
12 
13 
14 
15 

8585 
7547 
65/0 
5472 
4434 

857/ 
7532 
6493 
5454 
44/5 

8557 
75/6 
6476 
5436 
4396 

8543 
750/ 
6459 
54/8 
4376 

8528 
7485 
6443 
5400 
4357 

85/4 
7470 
6426 
5382 
4337 

8500 
7454 
6409 
5363 
43/8 

8486 
7439 
6392 
5345 
4299 

847) 
7423 
6375 
5327 
4279 

9-8457 
/0-7408 
//'6358 
/  2  '5309 
/3'4260 

4'8795 
5'323/ 
5'7667 
6'2/03 
6-6539 

8824 
3262 
770/ 
2/39 
6578 

8853 
3294 
7735 
2/76 
66(7 

888/ 
3325 
7769 
22/2 
6656 

89/0 
3356 
7803 
2249 
6695 

8939 
3387 
7836 
2285 
6734 

8967 
3419 
7870 
2322 
6773 

8996 
3450 
7904 
2358 
68/3 

9024 
348  / 
7938 
2395 
6852 

9053 
35(3 
7972 
243  ( 
689  ( 

// 
12 
13 
14 
15 

16 
17 
18 
19 

20 

3397 
2359 
(321 

0283 
9246 

3376 
2337 
(298 
0259 
9220 

3355 
23/5 
/275 
0234 
9/94 

3.335 
2293 
/25/ 
02/0 
9/68 

33/4 
227  / 
(228 
0/85 
9/42 

3293 
2249 
/205 
0/6/ 
9//6 

3272 
2227 
//82 
0/36 
909  / 

3252 
2205 
//58 
O/// 
9065 

323  / 
2/83 
))35 

0087 
9039 

)4'32/0 
/S-2/6) 
16-1112 
17-0062 
I7'90I3 

7-0975 
7'54)/ 
7  '9847 
S'4283 
S'87/9 

1017 
5455 
9894 
4332 
877  / 

(058 
5499 
994( 
4382 
8823 

1/00 

5544 
9987 
443  / 
8875 

//42 
5588 
#034 
448/ 
8927 

//83 
5632 
0081 
4530 
8979 

(225 
5677 
0/28 
4580 
903/ 

(267 
572  ( 
0(75 
4629 
9083 

(308 
5765 
0222 
4679 
9/35 

1350 

5809 
0269 
4728 
9/88 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
~26 
27 
28 
29 
30 

8208 
7/70 
6/33 
5095 
4057 

s/s; 

7/42 
6/03 
5064 
4025 
2986 
(947 
0908 
9869 
8830 

8/54 
7//3 
6073 
5033 
3993 
2952 
/9/2 
0872 
983/ 
S79/ 

8/27 
7085 
6043 
5002 
3960 
29/9 
(877 
0836 
9794 
8752 

8099 
7057 
60/4 
497  / 
3928 
2885 
/842 
0799 
9756 
87/4 

8072 
7028 
5984 
4940 
3896 
285  / 
(807 
0763 
97/9 
8675 

8045 
7000 
5954 
4909 
3863 
28/8 
(772 
0727 
968/ 
8636 

80/8 
697/ 
5924 
4878 
383  / 
2784 
(737 
069) 
9644 
8597 

799  / 
6943 
5895 
4847 
3798 
2750 
/702 
0654 
9606 
8558 

187963 
19-6914 
20-5865 
2C48/5 
22-3766 
23-27/7 
24'  (667 
25'06/S 
25-9569 
26-85/9 

9-3/54 
9-7590 
(0-2026 
/D'6462 
))'0898 

3209 
7648 
2086 
6525 
0963 

3264 
7705 
2(46 
6587 
1029 

33/9 
7762 
2206 
6650 
/094 

3373 
7820 
2266 
67/2 
//59 

3428 
7877 
2326 
6775 
(224 

3483 
7934 
2386 
6837 
/2S9 

3538 
7992 
2446 
6900 
(354 

3592 
8049 
2506 
6963 
14/9 

3647 
8(06 
2566 
7025 
(484 

21 
22 
23 
24 
25 

30/9 
/982 
0944 
9906 
8869 

/  /  '5334 
)C9770 
/  2  '4206 
/  2  '8642 
/3'3078 

5402 
9840 
4279 
87)7 
3156 

5470 
9911 
4352 
8793 
3234 

5537 
99S/ 
4425 
8869 
33)2 

5605 
#052 
4498 
8944 
339/ 

5673 
0(22 
457  / 
9020 
3469 

574( 
0(92 
4644 
9095 
3547 

5808 
0263 
47(7 
9(7( 
3625 

5876 
0333 
4790 
9246 
3703 

5944 
0403 
4863 
9322 
378  ( 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

7837 
6793 
5755 
47/8 
3680 

779  / 
6752 
57/3 
4674 
3635 

775/ 
67/0 
5670 
4630 
3590 

77  // 
6669 
5628 
4586 
3544 

767/ 
6628 
5585 
4542 
3499 

763  / 
6586 
5542 
4498 
3454 

7590 
6545 
5499 
4454 
3409 

7550 
6503 
5457 
44/0 
3363 

75/0 
6462 
54/4 
4366 
33/8 

277470 
28-6421 
29-5371 
30'4322 
3T3272 

137514 

14-1950 
14-6386 
IS'0822 
15-5257 

7595 
2033 
6472 
09)0 
5349 

7675 
2116 
6558 
0999 
5440 

7756 
2200 
6644 
)087 
553  / 

7837 
2283 
6730 
1/76 
5622 

79/8 
2367 
68/6 
(265 

57/3 

7998 
2450 
6902 
1353 
5805 

8079 
2533 
6988 
(442 
5896 

8/60 
26/7 
7073 
(530 
5987 

824  ( 
2700 
7(59 
(6/9 
6078 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

2642 
/605 
0567 
9529 
849  / 

2596 
(557 
05/8 
9479 
8440 

2549 
(509 
0469 
9428 
8388 

2503 
/46/ 
0420 
9378 
8336 

2456 
/4/3 
0370 
9328 
8285 

24/0 
(365 
032  / 
9277 
8233 

2363 
/3/8 
0272 
9227 
8/8/ 

23/6 
(270 
0223 
9/76 
8/29 

2270 
/222 
0/74 
9/26 

8078 

32-2223 
33-1174 
34-0124 
34-9075 
35-8026 

IS'9693 
I6'4I29 
I6'8565 
17-3001 
17-7437 

9787 
4226 
8664 
3)03 
754) 

988  ( 
4322 
8763 
3204 
7646 

9975 
44/9 
8862 
3306 
7750 

#069 

45/5 
896/ 
3408 
7854 

0/62 

46  /( 
9060 
3509 
7958 

0256 
4708 
9(59 
36(1 
8062 

0350 
4804 
9258 
37/3 

8/67 

0444 
490  ( 
9357 
38(4 
827/ 

0538 
4997 
9456 
39/6 
8375 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

7454 
64(6 
5378 
434  / 
3303 

740  / 
6362 
5323 
4284 
3245 

7348 
6308 
5267 
4227 
3/87 

7295 
6253 
52/2 
4/70 
3/28 

7242 
6/99 
5/56 
4//3 
3070 

7/89 
6/45 
5/00 
4056 
30/2 

7/36 
6090 
5045 
3999 
2954 

7083 
6036 
4989 
3942 
2896 

7029 
598  / 
4933 
3885 
2837 

36-6976 
37-5927 
38-4878 
39-3828 
40-2779 

18-1873 
/  8  '6309 
/9'0745 
/9'5/S) 
)9'96/7 

(980 
64)8 
0857 
5295 
9734 

2087 
6528 
0969 
54/0 
985/ 

2/94 
6637 
1081 
5525 
9969 

2300 
6747 
//93 
5639 

#086 

2407 
6856 
(305 
5754 
0203 

25/4 
6966 
(4(7 
5869 
0320 

2621 
7075 
(529 
5983 
0438 

2728 
7(84 
(64( 
6098 
0555 

2834 
7294 
(753 
62(3 
0672 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

2265 
/227 
0/90 
9/52 
S//4 

2206 
//67 
0/28 
9089 
8050 

2/46 
//06 
0066 
9025 
7985 

2087 
/045 
#004 
8962 
792/ 

2027 
0985 
9942 
8899 
7856 

/968 
0924 
9880 
8835 
7791 

/908 
0863 
98/7 
8772 
7726 

(849 
0802 
9755 
8708 
7662 

(789 
074/ 
9693 
8645 
7597 

4C/729 

42-0680 
42'963/ 
43'858/ 
44-7532 

20-4053 
20-8489 
21  '2924 
2  /  '7360 
22'  (796 

4/73 
86)  / 

3050 
7488 
)927 

4292 
8734 
3/75 
76/6 
2057 

44/2 

8856 
3300 
7744 
2187 

4532 

8979 
3425 
787  ( 
23/8 

4652 
9(0( 
3550 
7999 
2448 

4772 
9223 
3675 
8/27 
2578 

4892 
9346 
3800 
8254 
2708 

50(( 
9468 
3925 
8382 
2839 

5(3( 
959  / 
4050 
8509 
2969 

46 
47 
48 
49 
50 

51 

52 
53 
54 
55 

7077 
6039 
500) 
3963 
2926 

70// 
5972 
4933 
3894 
2855 

6945 
5905 
4864 
3824 
2784 

6879 
5337 
4796 
3754 
27/3 

68/3 
5770 
4727 
3684 
264  / 

6747 
5703 
4659 
36/4 
2570 

668  / 
5636 
4590 
3545 
2499 

66/5 
5568 
452  / 
3475 
2428 

6549 
550) 
4453 
3405 
2357 

45-6483 
46  '5433 
47-4384 
48-3335 
49-2285 

22  '6232 
23-0668 
23-5/04 
23-9540 
24-3976 

6365 
0804 
5242 
968) 
4/)9 

6498 
0939 
5380 
9822 
4263 

663/ 
/075 
55/9 
9962 
4406 

6764 
(2/0 
5657 
#/03 
4549 

6897 
(346 
5795 
0244 
4693 

7030 
1481 

5933 
P384 
4836 

7/63 
(6/7 
607/ 
0525 
4979 

7295 
(752 
6209 
0666 
5(22 

7428 
1888 
6347 
0806 
5266 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

(888 
0850 
98/3 
8775 
7737 

(8/6 

0777 
9738 
8699 
7660 

/743 
0703 
9663 
8622 
7582 

/67/ 
0629 
9588 
8546 
7505 

(599 
0556 
95/3 
8470 
7427 

(526 
0482 
9438 
8394 
7349 

/454 
0408 
9363 
83/7 
7272 

/38/ 
0334 
9288 
824  / 

7/94 

(309 
0260 
92/2 
8/64 
7//6 

50-/236 
5)  -0/87 
5C9/37 
52-8088 
53V038 

24-84/2 
25  '2848 
25-7284 
26-/720 
26-6/56 

8558 
2996 
7435 
(874 
63/2 

8704 
3/45 
7586 
2027 
6468 

8850 
3294 
7737 
,2/8/ 
6625 

8996 
3442 
7888 
2335 
678/ 

9(42 
359  / 

8040 
2488 
6937 

9287 
3739 
8I9( 
2642 
7094 

9433 
3888 
8342 
2796 
7250 

9579 
4036 
8493 
2949 
7406 

9725 
4/84 
8644 
3/03 
7563 

56 
57 
58 
59 
60 

61 

62 
63 
64 
65 

6699 
5662 
4624 
3586 
2549 

662/ 
5582 
4543 
3504 
2465 

6542 
5502 
446  / 
342  / 
238  / 

6463 
542  / 
4380 
3338 
2297 

6384 
534  / 
4298 
3256 
22/3 

6305 
526  / 
42/7 
3/73 
2/29 

6226 

5/s; 

4/35 
3090 
2044 

6/47 
5/0/ 
4054 
3007 
(960 

6068 
5020 
3972 
2924 
/876 

54-5989 
55  '4940 
563890 
57  '284  / 
58-  (792 

27-0592 
27'5027 
27'9463 
28-3899 
28-8335 

075) 
5)89 
9628 
4066 
8505 

09/0 
535  / 
9792 
4233 
8674 

)069 
55)2 
9956 
4400 
8843 

/227 
5674 
#/20 
4567 
90/3 

(386 
5835 
0284 
4733 
9/82 

1545 
5997 
0448 
4900 
9352 

(704 
6/58 
06/3 
5067 

952/ 

1863 
6320 
0777 
5233 
9690 

2022 
648  / 
094  / 
5400 
9859 

61 

62 
63 
64 
65 

66 
67 
68 
69 
70 

1511 
0473 
9435 
8398 
7360 

(426 
0387 
9348 
8309 
7270 

/340 
0300 
9260 
8220 
7/79 

/255 
02/4 
9/72 
8/30 
7089 

//70 
0/27 
9084 
804/ 
6998 

/084 
#040 
8996 
7952 
6908 

0999 
9953 
8908 
7863 
68(7 

09/3 
9867 
8820 
7773 
6726 

0828 
9780 
8732 
7684 
6636 

59-0742 
59-9693 
60-8644 
6  /  '7594 
62-6545 

29'277( 
29-7207 
30-/643 
30-6079 
31  -05/5 

2943 
7382 
(820 
6259 
0697 

3115 
7556 
/998 
6439 
0880 

3287 
773) 
2(75 
66/8 
/062 

3459 
7906 
2352 
6798 
(245 

363) 

8080 
2529 
6978 
(427 

3803 
8255 
2706 
7/58 
(609 

3975 
8429 
2883 
7338 
(792 

4147 
8604 
3060 
75/7 
(974 

43/9 
8778 
3238 
7697 
2/56 

66 
67 
68 
69 
70 

71 
72 
73 
74 

75 

6322 
5285 
4247 
3209 
2(71 

623  / 
5/92 
4/53 
3//4 
2075 

6)39 
5099 
4058 
30/8 
/978 

6047 
5006 
3964 
2922 
(88/ 

5955 
49/2 
3870 
2827 
/784 

5864 
48/9 
3775 
273  / 
/687 

5772 
4726 
368( 
2635 
/590 

56SO 
4633 
3586 
2539 
1493 

5588 
4540 
349  / 
2443 
(395 

63-5496 
64  '4446 
65-3397 
66-2347 
67-/29S 

3C495/ 
3)  '9387 
32-3823 
32-8259 
33-2695 

5/36 
9574 
40/3 
8452 
2890 

532) 
9762 
4203 
8644 
3086 

5506 
9950 
4393 
8837 
328( 

569  / 
#/37 
4584 
9030 
3476 

5876 
0325 
4774 
9223 
3672 

606  / 
05/2 
4964 
94/6 
3867 

6246 
0700 
5(54 
9608 
4063 

643) 
0888 
5344 
980) 
4258 

66/6 
/075 
5534 
9994 
4453 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

1134 
#096 
9058 
8021 
6983 

/036 

9997 
8958 
79/9 
6880 

0937 
9897 
8857 
78/7 
6776 

0839 
9798 
8756 
77/4 
6673 

074  / 
9698 
8655 
76/2 
6569 

0643 
9598 
8554 
75/0 
6466 

0544 
9499 
8453 
7408 
6362 

0446 
9399 
8352 
7305 
6259 

0347 
9299 
825) 
7203 
6/55 

68-0249 
68-9)99 
69-8/50 
707101 
71-6051 

33-7/30 
34'/566 
34-6002 
35  '0438 
35  '4874 

7329 
(767 
6206 
0644 
5083 

7527 
)968 
6409 
0850 
529) 

7725 
2/68 
66/2 
(056 
5500 

7923 
2369 
68/5 
(262 
5708 

8/2( 
2570 
70/9 
(468 
59/7 

83/9 
2770 
7222 
(673 
6/25 

85(7 
297( 
7425 
(879 
6333 

87)5 
3/7/ 

7628 
2085 
6542 

89/3 
3372 
7831 
229  / 

6750 

76 
77 
78 
79 

SO 

81 
82 
83 
84 
85 

5945 
4907 
3870 
2832 
(794 

584/ 
4802 
3763 
2723 
/6S4 

5736 
4696 
3655 
26/5 
/575 

563  / 
4590 
3548 
2507 
(465 

5527 
4484 
344  / 
2398 
(355 

5422 
4378 
3333 
2289 
(245 

53/7 
427  ( 
3226 
2/80 
//35 

52/2 
4/65 
3//8 
2072 
(025 

5/07 
4059 
30// 
/963 
09/5 

72-5002 
73-3953 
74-2903 
75'  (854 
76-0804 

35-93/0 
36-3746 
36-8/82 
37-26/8 
37-7054 

952  / 
3960 
8398 
2837 
7275 

9732 
4)73 
86)5 
3056 
7497 

9943 
4387 
883) 
3275 
77/8 

#/55 
460  / 
9047 
3494 
7940 

0366 
48/4 
9263 
37/2 
8(6f 

0577 
5028 
9480 
393/ 
8383 

0788 
5242 
9696 
4/50 
8604 

0998 
5455 
99)2 
4369 
8826 

/209 
5669 
#/28 
4588 
9047 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

0757 
97/9 
8681 
7643 
6606 

0645 
9606 
8567 
7528 
6489 

0534 
9494 
8454 
74/4 
6373 

0423 
9382 
8340 
7299 
6257 

03/2 
9269 
8226 
7/84 
6/4/ 

020  / 
9/57 
8/(3 
7068 
6024 

#089 
9044 
7999 
6953 
5908 

9978 
893  / 

7885 
6838 
579/ 

9867 
88/9 
777  / 
6722 
5674 

76  '9  75  5 
77-8706 
787656 
79-6607 
80-5558 

38-/490 
38-5926 
39-0362 
39  '4798 
39  '9233 

(7(4 
6/52 
059) 
5030 
9468 

(938 
6379 
0820 
526) 
9703 

2/62 
6606 
(050 
5493 
9937 

2386 
6833 
(279 
5725 
#/72 

26(0 
7059 
(508 
5957 
0406 

2834 
7286 
(737 
6/89 
064  ( 

3058 
75/3 
(967 
642  / 
0875 

3282 
7739 
2(96 
6653 
((09 

3506 
7966 
2425 
6884 
/344 

86 
87 

88 
89 
90 

91 
92 
93 
94 
95 
~96 
97 
98 
99 

;oo 
63 

5568 
4530 
3493 
2455 
(4/7 
6379" 
9342 
8304 
7266 
6229 

5450 
44// 
3372 
2333 
/294 

5333 
4293 
3252 
22/2 
;/72 
0/3/ 
909  / 
805  / 
70// 
5970 

52/5 
4/74 
3/32 
209  / 
/049 
#007 
8966 
7924 
6883 
584  / 

5098 
4055 
30/2 
(969 
0926 

4980 
3936 
2892 
(847 
0803 

4862 
38/7 
277/ 
(726 
0680 

4744 
3698 
265/ 
(604 
0557 

4626 
3578 
2530 
/4S2 
0434 

8/-4508 
823459 
83'24/0 
84-/360 
85-03)) 

40-3669 
40-8/05 
4  /  -2541 
41  '6977 
42-1413 

3907 
8345 
2784 
7222 
(661 

4/44 
8585 
3026 
7467 
(90S 

43S/ 
8825 
3268 
77/2 

2/56 

46/8 
9064 
35/( 

7957 
2403 

4855 
9304 
3753 
8202 
265  ( 

5092 
9544 
3995 
8447 
2898 

5329 
9783 
4238 
8692 
3(46 

5566 
#023 
4480 
8936 
3393 

5803 
0263 
4722 
9/8( 

364/ 

91 
92 
93 
94 
95 

0255 
92/6 
8/77 
7/38 
6099 

9883 
8840 
7798 
6755 
57/2 

9759 
87/5 
7671 
6627 
5582 

9635 
8589 
7544 
6498 
5453 

95/0 
8464 
74/7 
6370 
5323 

9386 
8338 
7290 
6242 
5/94 

85-9262 
86-82/2 
877/63 
88'61  13 
89-5064 

42-5849 
43-0285 
43'472) 
43-9/57 
44'3593 

6099 
0538 
4976 
94/5 
3853 

6349 
079  / 
5232 
9673 
4//4 

6600 
/043 
5487 
993  ( 
4375 

6850 
(296 
5742 
#/89 
4635 

7/00 
/549 
5998 
0447 
4896 

7350 
(802 
6253 

0705 
5/56 

7600 
2054 
6508 
0963 
54(7 

7850 
2307 
6764 
(220 

5677 

8/00 
2559 
70/9 
(478 
5938 

96 
97 
98 
99 
100 

40'  I  39'   38'  |  37'  |  36' 

35' 

34' 

33'  |  32' 

31' 

40' 

39' 

38'   37' 

36'   35'   34'   33'  |  32' 

31' 

SINE. 

COSINE.            63° 
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TRAVERSE  TABLES. 


26 
/ 

2 
3 
& 
S 
6 
7 
8 
9 
10 

COSLXE. 

SINE.            26° 

3<>' 

31' 

32' 

33' 

:>,  1' 

35' 

36'  i  37' 

38' 

5? 

30'    31'   'A-1'   33'   34' 

35'   36'   37' 

38'   3!)' 

1 

2 
3 
A 
S 

8949 
7899 
6848 
5797 
4747 

8948 
7896 
6844 
5792 
4740 

8947 
7893 
6840 
5787 
4734 

8945 
789  ( 
6836 
5782 
4727 

8944 
7888 
6832 
5777 
472  ( 

8943 
7886 
6829 
577/ 
47/4 

8942 
7883 
6825 
5766 
4708 

8940 
7880 
682( 
576/ 
470/ 

8939 
7878 
68/7 
5756 
4695 

•S938 
1-7875 
2'6813 
3-5751 
4'4688 

"4462 
'8924 
/  -3386 
/•784S 
2-23/0 

4465 
8929 
3394 
7858 
2323 

4467 
8934 
3402 
7869 
2336 

4470 
8940 
3409 
7879 
2349 
68)9 
)289 
5758 
0228 
4698 

4472 
8945 
34/7 
7890 
2362 

4475 
8950 
3425 
7900 
2375 

4478 
8955 
3433 
79(0 
2388 
6866 
(343 
582( 
0298 
4776 

4480 
8960 
344( 
792( 

240  ( 

4483 
8966 
3448 
793  ( 
24(4 

4485 
897  ( 
3456 
7942 

2427 

3696 

2645 
/595 
0544 

9493 

3688 
2636 
1584 
0532 
9480 

3680 
2627 
(574 
052  ( 

9467 

3673 
26(8 
(564 
0509 
9454 

3665 
2609 
(553 
0497 
944( 

3657 
2600 
/543 
0486 
9428 

3649 
259  ( 
(532 
0474 
94(5 

364  / 
2582 
/522 

0462 
9402 

3634 
2573 

1511 
0450 
9389 

S'3626 
6'2563 
7')50I 
8  '0439 

8  '9376 

2  '6772 
3'/234 
3-5696 
4  0(58 
4-4620 

6787 
)252 
57(7 
0(8) 
4646 

6803 
(270 
5737 
0205 
4672 

6834 
(307 
5779 
0251 
4724 

6850 
(325 
5800 
0275 
4750 

6881 
(36( 
5842 
0322 

4802 

6697 
(380 
5862 
0345 

4828 

6912 
(398 
5883 
0369 
4854 

6 

7 
8 
9 
10 

II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

8443 
7392 
634  f 
529  / 
4240 

8428 
7377 
6325 
5273 
422  / 

84(4 
7361 
6308 
5254 
420  ( 

8400 
7345 
629  ( 
5236 
4/82 

8386 
7330 
6274 
52(8 
4(62 

837  / 
73/4 
6257 
5200 
4/43 

8357 
7299 
6240 
5(82 
4(23 

8343 
7283 
6223 
5/63 
4(04 

8328 
7267 
6206 
5(45 
4084 

9'83)4 
10-7252 
II  '61  89 
12-5127 
13-4064 

4'9082 
5-3544 
5-8006 
6-2468 
6'6930 

900 
3575 
8040 
2504 
6969 

9(39 
3606 
8073 
254  ( 
7008 

9/68 
3637 
8/07 
2577 
7047 

9)96 
3669 
8(4) 
26/3 
7086 

9225 
3700 
8(75 
2650 
7/25 

9254 
3731 
8209 
2686 
7(64 

9282 
3762 
8242 
2723 
7203 

93/( 
3794 
8276 
2759 
7242 

9339 
3825 
83(0 
2795 
728  ( 

II 
12 
13 
14 
15 

3/90 
2/39 

ion 

0038 

8987 

3/69 
2/17 
/065 
MI3 

896  / 

3(48 
2095 
(04( 
9988 
8935 

3/27 
2073 
fO/8 
9963 
8909 

3(06 
2050 
0995 
9939 

8883 

3086 
2028 
097  / 

99/4 
8857 

3065 
2006 
0948 
9889 
8831 

3044 
(984 
0924 
9865 
8805 

3023 
(962 
090  / 

9S40 
8779 

(4'3002 
IS'1940 
(6-0877 
(6'98)5 
I7'8753 

7'/392 
7-5854 
S'03/6 
S'4778 
S'9240 

(433 

5898 
0362 
4827 
9292 

(475 
5942 
0409 
4876 
9344 

1517 

5986 
0456 
4926 
9396 

(558 

603  ( 
0503 
4975 
9448 

(600 
6075 
0550 
5025 
9500 

(64( 

6))9 
0597 
5074 
9552 

J683 
6/63 
0643 
5/24 

9604 

(725 
6207 
0690 
5(73 
9656 

(766 
6252 
0737 
5222 
9708 

16 

17 
18 
19 

20 

21 
22 
23 
24 
25 

7936 
6886 
5835 
4784 
3734 

7909 
6857 
5805 
4753 
370  / 

7882 
6828 
5775 
4722 
3669 

7854 
6800 
5745 
469  ( 
3636 

7827 
677( 
57/5 
4660 
3604 

7800 
6743 
5685 
4628 
3571 

7772 
6714 
5655 
4597 
3539 

7745 
6685 
5626 
4566 
3506 

77/8 
6657 
5596 
4534 
3473 

187690 
/  9  '6628 
20-5566 
21-4503 
22-3441 

9'3702 
9-8/64 
10  2625 
(0-7087 
)/'/549 

3756 
822( 
2685 
7(50 
(6(5 

38/( 
827S 
2745 
72(2 
(680 

3866 
8335 
2805 
7275 
(745 

3920 
8393 
2865 
7337 
(8(0 

3975 
8450 
2925 

7400 
(875 

4029 
8507 
2985 
7462 
(940 

4084 
8564 
3044 
7525 
2005 

4(39 
662  ( 
3104 
7587 
2070 

4)93 
S679 
3164 
7649 
2/35 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

2683 
1633 

0582 
953  / 

8480 

2649 
(597 
0545 
9493 

844( 

26/5 
(562 
0509 
9456 
8402 

2582 
(527 
0472 
94(8 
8363 

2548 
/492 
0436 
9380 

8324 

25/4 

/457 
0400 
9342 

8285 

2480 
(422 
0363 
9305 

8246 

2446 
(386 
0327 
9267 
8207 

24/2 
(35/ 
0290 
9229 
8/68 

23-2378 
24-1316 
25-0254 
25-9191 
26-8129 

11-6011 
12-0473 
12-4935 
I2'9397 
13-3859 

6079 
0544 
5008 
9473 
3937 

6(47 
06/4 
508  / 
9548 
40(6 

62(4  6282 
0684  0754 
5/54  5227 
9624  9699 
4094  4(72 

6350 
OS25 
5300 
9775 
4250 

64(7 
0895 
5373 
9850 

4328 

6485 
0965 
5445 
9926 
4406 

6553 
(035 
55(8 
#00( 

4484 

6620 
//06 
559) 
0076 
4562 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

7430 
6379 
5328 
4278 
3227 

7389 
6337 
5285 
4234 
3/82 

7349 
6296 
5243 
4/89 
3/36 

7309 
6254 
5200 
4(45 
309( 

7269 
62/3 
5/57 
4/0/ 
3045 

7228 
6/7/ 
5//4 
4057 
3000 

7/88 
6/29 
507/ 
40(2 
2954 

7(47 
6088 
5028 
3968 
2908 

7/07 
6046 
4985 
3924 
2863 

27-7067 
28-6004 
29-4942 
30-3879 
31-2817 

(3'832/ 
(4'2783 
(4-7245 
IS'1707 
IS'6169 

8402 
2867 
733  ( 
(796 
6260 

-8483 
2950 
74/7 
/S84 
635  / 

8563 
3033 
7503 
(973 
6443 

8644 
3((6 
7589 
206) 
6534 

8725 
3200 
7675 
2/50 
6625 

8805 
3283 
776  ( 
2238 
67(6 

8886 
3366 
7846 
2327 
6807 

8967 
3449 
7932 
24(5 
6898 

9047 
3533 
80)8 
2503 
6989 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

2/76 
1/26 
0075 
9024 
7974 

2/30 
/078 
#026 
8974 
7922 

2083 
/030 
9976 
8923 
7870 

2036 
0982 
9927 
8872 
78(8 

(989 
0933 
9878 
8822 
7766 

(942 
0885 
9828 
877( 
77/4 

18)6 
0837 
9779 
8720 
7662 

(849 
0789 
9729 
8669 
76/0 

/802 
074  / 
9680 
86/9 
7557 

32-1755 
33-0692 
33-9630 
34-8568 
35-7505 

16-0631 
16-5093 
(6-9555 
(7'40)7 
)  7  "8479 

0725 
5(89 
9654 
41)9 
8583 

08/9 

5286 
9753 
4220 
8687 

09(2 
5382 
9852 
4322 
879( 

(006 

5478 
995  ( 
4423 
8896 

1100 
5575 
#050 
4525 
9000 

((93 
567  ( 
0148 
4626 
9104 

(287 
5767 
0247 

4727 
9208 

(38) 
5863 
0346 
4829 
93)2 

)474 
5960 
0445 
4930 
94)6 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

6923 
5872 
4822 
377( 
2720 

6870 
58/8 
4766 
37/4 
2662 

68/7 
5763 
47/0 
3657 
2604 

6763 
5709 
4654 
3600 
2545 

67(0 
5654 
4598 
3542 
2487 

6657 
5599 
4542 
3485 
2428 

6603 
5545 
4486 
3428 
2369 

6550 
5490 
4430 
337/ 
23/( 

6496 
5435 
4374 
33/3 
2252 

36  '6443 
37-5381 
38-4318 
39-3256 
40-2193 

)8'294I 
(87403 

(9-/S65 
(9-6327 
20'0789 

3048 
75(2 
(977 
6442 
0906 

3/55 
7622 
2089 
6556 
/023 

326( 
773  ( 
220  ( 
667  ( 
((40 

3368 
7840 
23(3 
6785 
(257 

3475 
7950 
2425 
6900 
(375 

358) 
8059 
2536 
70/4 
(492 

3688 
8/68 
2648 
7/28 
(609 

3794 
8277 
2760 
7243 
(726 

390) 
8386 
2872 
7357 
1843 

41 

42 
43 
44 
45 
46 
47 
48 
49 
50 

/670 
06/9 
9569 
85/8 

7467 

(6(0 
0558 
9506 

8454 
7402 

(550 
0497 
9444 
839  ( 
7337 

I49( 
0436 
938  ( 
8327 
7272 

(43( 
0375 
93/9 
8263 
7207 

/37/ 

03/4 
9257 
8(99 
7(42 

1311 
0252 
9(94 
8/36 
7077 

/25( 
0/91 
9/32 
8072 
70/2 

1191 
0130 
9069 
8008 
6947 

41-1131 
42-0069 
42'9006 
43-7944 

44-6882 

20-5251 
20-97(3 
91*4175 

2  (  '8637 
22'3099 

537  ( 
9835 
4300 
8764 
3229 

5490 
9958 
4425 
8892 
3359 

56(0 

#080 
4550 
9020 
3489 

5730 
0202 
4675 
9(47 
36/9 

5850 
0325 
4800 
9275 
3750 

5969 

0447 
4924 
9402 
3880 

6089 
0569 
5049 
9529 
4010 

6208 
069  ( 
5174 
9657 

4(40 

6328 
08/3 
5299 

9784 
4270 

51 
52 
53 
54 
55 

6417 
5366 
43/5 
3265 
22/4 

6350 
5298 
4246 
3(94 
2(42 

6284 
523  ( 
4(78 
3(24 
207  ( 

62/8 
5/63 
4/09 
3054 
2000 

6/5/ 
5096 
4040 
2984 
(928 
0872 
98/6 
8760 
7705 
6649 

6085 
5028 
397  ( 
29(4 
(856 
0799 
9742 
8685 
7628 
657) 

60(9 
4960 
3902 
2843 
(785 

5952 
4892 
3833 
2773 
(7/3 

5886 
4825 
3764 
2703 

(64( 

45-58/9 
46-4757 
47-3694 
48-2632 

49-/570 

22  '756  ( 
23  '2023 
23-6485 
24-0947 
24-5409 

7694 
2(58 
6623 
1087 
5552 

7826 
2294 
676) 
/228 
5695 

7959 
2429 
6899 
(368 
5838 

8092 
2564 
7037 
(509 
5981 

8224 
2699 
7(74 
(649 
6(24 

8357 
2835 
73(2 
(790 
6268 

6490 
2970 
7450 
(930 
64/1 

8622 
3)05 
7588 
207  ( 
6554 

8755 
3240 
7726 
22)  / 
6697 

51 
52 
53 
54 
55 

56 
57 
58 
59 

60 

1163 
0113 
9062 

son 

6961 

(09( 
4039 
8987 
7935 
6883 

(0(8 

9965 

89/1 
7858 
6805 

0945 
9890 
8836 
778) 
6727 

0726 
9668 
8609 
755( 

6493 

0653 
9594 
8534 

7474 
64(4 

0580 
95/9 
8458 
7397 
6336 

50-0507 
50-9445 
5)  '8383 
52-7320 
53-6258 

24  '987  ( 
25-4333 
25'8795 
26-3257 
26-77(9 

#0(7 
448f 
8946 
34(0 
7875 

0162 

4629 
9097 
3564 
803  / 

0308 

4778 
9248 
37(7 
8(87 

0454 
4926 
9399 
387) 
8343 

0599 

5074 
9549 
4024 
8499 

0745 
5223 
9700 
4(78 
8655 

OS9/ 
537/ 
985  / 
433  / 
88/2 

1036 
55/9 
#002 
4485 

S96S 

082 
5667 
0)53 
4638 
9/24 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

5910 
4859 
3809 
2758 

/707 

583( 
4779 
3727 
2675 
(623 

5752 
4698 
3645 
2592 
(538 

5672 
4618 
3563 
2509 

(454 

5593 
4537 
348  / 
2425 
(369 

55/3 
4456 
3399 
2342 
(285 

5434 
4376 
33(7 
2259 
(200 

5355 
4295 
3235 
2(75 
1116 

5275 
42/4 
3/53 
2092 

(031 

54-5)96 
55-4)33 
56-3071 
57-2008 
58-0946 

27'2(8( 
27-6643 
28"  1105 
28-5567 
29-0029 

2339 
6804 
(269 
5733 
0(98 

2498 
6965 
(433 
5900 
0367 

2657 
7(27 
(597 
6066 
0536 

28/6 
7288 
(760 
6233 
0705 

2974 
7449 
(924 
6399 
0874 

3(33 
7611 
2088 
6566 

1043 

3292 
7772 
2252 
6732 
(2(2 

3450 
7933 
24(6 
6899 
(38( 

3609 
8094 
2580 
7065 
1550 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

0657 
9606 
8555 
7505 
6454 

057( 
95/9 

8467 
74/5 
6363 

0485 
9432 
8379 
7325 
6272 

0399 
9345 
8290 
7236 
6(81 

03(4 
9258 
8202 
7(46 

6090 

0228 
9(7( 
8113 
7056 

5999 

0(42 
9083 
8025 
6966 
5908 

#056 
8996 
7936 
6877 
5817 

9970 
8909 
7848 
6787 

5726 

58-9884 

59-882) 
60-7759 
61-6697 
62-5634 

29'449( 
29-8953 
30-34(5 
30-7876 
31  "2338 

4662 
9(27 
3592 
8056 
252  ( 

4834 
930) 
3769 
8236 
2703 

5006 
9476 
3945 
84(5 
2885 

5/78 
9650 
4122 
8595 

3067 

5349 

9824 
4299 
8774 
3249 

5521 
9999 
4476 
8954 
343( 

5693 
#(73 
4653 
9(33 
36(3 

5864 
0347 
4830 
93(3 
3795 

6036 
052) 
5007 
9492 
3977 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

5403 
4353 
3302 
225  / 
1201 

53M 
4259 
3207 
2/55 
(103 

52/9 
4(66 
3//2 
2059 
/006 

5/27 
4072 
30/8 
/963 
0908 

5034 
3979 
2923 
(867 
0811 

4942 
3885 
2828 
(770 
07/3 

4849 
379( 
2733 
1674 
06(6 

4757 
3697 
2638 
(578 
05/8 

4664 
3603 
2542 
/48( 

0420 

63-4572 
64-35)0 
65-2447 
66'f395 
67-0322 

3T6800 
32-1262 
32-5724 
33-0(86 

33'464S 

6985 
(450 
59(4 
0379 
4844 

7/70 
(637 
6/04 
0572 
5039 

7355 
(825 
6294 
0764 
5234 

7540 
20(2 
6484 
0957 
5429 

7724 
2/99 
6674 
))49 
5624 

7909 
2387 
6864 
(342 
58(9 

8094 
2574 
7054 
1534 
60(4 

6278 
276  ( 
7244 
(727 
6209 

8463 
2948 
7434 
(9)9 
6404 

71 
72 
73 
74 
75 

0/50 
9099 
8049 
6998 
5948 

#05  / 

8999 
7948 
6896 
5844 

9953 

8899 
7846 
6793 

5740 

9854 
8799 
7745 
6690 
5636 

9755 
8699 
7643 
6588 
5532 

9656 
8599 
7542 
6485 
5428 

9557 
8499 
7440 
6382 
5323 

9458 
8398 
7339 
6279 
52/9 

9359 
8298 
7237 
6/76 
5/(5 

67-9260 
68'8/98 
69-7)35 
70-6073 
71-5011 

33-9//0 

34'3572 
34-8034 
35-2496 
35-6958 

9308 
3773 
8237 
2702 
7/66 

9506 
3973 
8440 
2908 
7375 

9704 
4)74 
8643 
31  13 
7583 

990  ( 
4374 
8846 
33(9 
779( 

#099 
4574 
9049 
3524 
7999 

0297 
4775 
9252 
3730 

8207 

0495 
4975 
9455 
3935 
84(5 

0692 
5(75 
9658 
4141 

8623 

0890 
5375 
986) 
4346 
8831 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

4897 
3846 
2796 
1745 
0694 

4792 
3740 
2688 
(636 
0584 

4686 
3633 
2580 
(527 
0473 

416) 
3527 
2472 
(4(7 
0363 

4476 
3420 
2364 
(308 
0252 

4370 
33/3 
2256 
//99 
0(42 

4265 
3206 
2148 
(090 
#03  ( 

4/59 
3(00 
2040 
0980 
9920 

4054 
2993 
(932 
087( 
98(0 

72-3948 
73-2886 
74-1823 
75-0761 
75-9699 

36"  (420 
36'5882 
37-0344 
37-4606 
37-9268 

(63( 
6096 
0560 
5025 
9489 

)842 
6309 
0776 
5243 
97// 

2053 
6522 
0992 
5462 
9932 

2263 
6736 
(208 
568  ( 
#(53 

2474 
6949 
1424 
5899 

0374 

2685 
7(62 
(640 
61(8 
0595 
5073 
9550 
4028 
8506 
2983 

2896 
7376 
(856 
6336 
0816 

3/06 
7589 
2072 
6555 
1037 

33/7 
7802 
2288 
6773 
(258 

81 

82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

9644 
8593 
7542 
6492 

5441 

9532 

8480 
7428 
6376 
5324 

9420 
8367 
73/4 
6260 
5207 

9308 
8254 
7(99 
6(45 
5090 

9/97 

8/41 
7085 
6029 
4973 

9085 
8027 
6970 
59(3 
4856 

8973 
79(4 
6856 
5797 
4739 

886  ( 
780  ( 
6741 
5681 
4622 

8748 
7687 
6626 
5565 

4504 

76-8636 

77-7574 
78-65/2 
79-5449 
80-4387 

38-3730 
38'8/92 
39-2654 
39VI  )6 
40')  578 

3954 
84(9 
2683 
7348 
(8(2 

4/78 

8645 
31  12 
7579 

2047 

4402 
887( 
334  / 
78// 
228  / 

4625 

9098 
3570 
8043 
25/5 

4849 
9324 
3799 
8274 

2749 

5297 

9777 
4257 
8737 
32(7 

5520 
#003 
4486 
8968 
345( 

5744 
0229 
47(4 
9200 
3685 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

63 

4390 
3340 
2289 
1238 
0188 

4272 
3220 
2(68 
(1(6 
#064 

4/54 
3/0( 
2047 
0994 
994  ( 

4036 
298) 
(926 
0872 
98(7 

39/7 
2861 
(806 
0750 
9694 

3799 
2742 
(684 
0627 
9570 

3680 
2622 
(563 
0505 
9446 

3562 
2502 
(442 
0383 
9323 

3443 
2382 
(32( 
0260 
9(99 

8)  '3325 
82-2262 
83'  (200 
84-0)37 

84-9075 

40  '6040 
41  '0502 
41  "4964 
41  '9426 
42'3888 

6277 
074( 
5206 
967( 
4(35 

65(4 
098  / 
5448 
99/5 
4382 

675( 
(220 
5690 
#(60 
4630 

6987 
(460 
5932 
0404 
4877 

7224 
1699 
6(74 
0649 
5124 

746  ( 
(938 
64(6 
0894 
537( 

7697 
2(78 
6658 
((38 
56(8 

7934 
24(7 
6900 
(382 

5865 

8(7( 
2656 
7(4) 
(627 
6(12 

91 
92 
93 
94 
95 
"96 
97 
98 
99 
(00 

9/37 

8086 
7036 
5985 
4934 

90(2 
7960 
6908 
5856 

4805 

8888 
7834 
678  / 
5728 

4675 

8763 
7708 
6654 
5599 

4545 

8638 
7582 
6526 
5470 
44(5 

85(3 

7456 
6399 
5342 
4284 

8388 
7330 
627  / 
52/3 

4(54 

8263 
7203 
6(44 
5084 
4024 

8(38 
7077 
6016 
4955 
3894 

85-80(3 
86  6950 
87-5888 
88*4826 

89-3763 

42-8350 
43-28/2 
43-7274 
44-1736 
44'6/98 

8600 
3064 
7529 
(994 

6458 

8850 
33/7 
7784 
225) 
67)8 

9099 
3569 
8039 
2509 

6979 

9349 
3822 
8294 
2766 
7239 

9599 

4074 
8549 
3024 
7499 

9849 

4326 
8804 
3282 
7759 

#098 
4579 
9059 
3539 

80(9 

0348 
483( 
93(4 
3796 
8279 

0598 
5083 
9566 
4054 
8539 

57 

29'   28' 

27'   20'   25'  i  24'  |  2V   22' 

2]' 

30'   29' 

28' 

27'   26' 

25' 

24' 

23' 

22' 

21' 

o 

SINE. 

COSINE.            63° 
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TRAVERSE  TABLES. 


26°           COSINE. 

SINE. 

26° 

40' 

41'  |  42' 

43' 

44' 

45' 

46'   47' 

48' 

49' 

4d' 

41'  | 

42'   43' 

44' 

45' 

46 

47 

48' 

49' 

/ 
2 
3 

4 

5 

/ 

2 

3 
4 
5 

936 
873 
809 
745 
682 

8935 
7870 
6805 
5740 
4675 

8934 
7867 
680  / 
5735 
4669 

8932 
7865 
6797 
5730 
4*62 

893  / 
7862 
6793 
5724 
4655 

8930 
7860 
6789 
57/9 
4649 

8928 
7857 
6785 
57/4 
4642 

8927 
7854 
6782 
5709 
4636 

8926 
7852 
6778 
5703 
4629 

•8925 
C7849 
2-6774 
3-5698 

4  '4623 

•4488 
•8976 
C3464 
C7952 
2'2440 

449  ( 
898  ( 
3472 
7962 
2453 

4493 
8986 
3480 
7973 
2466 

4496 
8992 
3487 
7983 
2479 

4498 
8997 
3495 
7994 
2492 

4501 
9002 
3503 
8004 
2505 

4504 
9007 
35/( 
80(4 
25/8 

4506 
90/2 
35/9 
8025 
253  ( 

4509 
9018 
3526 
8035 
2544 

45/( 
9023 
3534 
8045 
2557 

6 
7 
8 
9 

10 

618 
554 
49; 
427 
363 

36/0 

2545 
/480 
04/5 
9350 

3602 
2536 
(470 
0403 
9337 

3594 
2527 
(459 
0392 
9324 

3587 
25/8 
(449 
0380 

931  1 

3579 
2509 
(438 
0368 

9298 

3571 
2499 
(428 
0356 
9285 

3563 
2490 
/4/7 
0345 
9272 

3555 
248  / 
(407 
0333 
9259 

5  '3547 
6  '2472 
7/396 
S'032  / 
8'9245 

2'6928 
3'/4/6 

3'5904 
4-0392 
4-4880 

6944 
(434 
5925 
04/5 
4906 

6959 
(452 
5946 
0439 
4932 

6975 
(47( 
5966 
0462 
4958 

6990 
(489 
5987 
0485 
4984 

7006 
(507 
6008 
0509 
5010 

702( 
1525 
6029 
0532 
5036 

7037 
(543 
6049 
0556 
5062 

7053 
(56( 
6070 
0579 
5088 

7068 
(580 
609  ( 
0602 
5(14 

6 

7 
8 
9 
10 

11 
12 
13 
(4 
15 

300 
236 
172 
(09 
045 

8285 
7220 
6/55 
5090 
4025 

827) 
7205 
6/38 
5072 
4006 

8256 
7/89 
6/21 
5054 
3986 

8242 
7/73 
6/04 
5035 
3966 

8228 
7/57 
6087 
50/7 
3947 

82/3 
7/42 
6070 
4999 
3927 

8/99 
7/26 
6053 
4980 
3908 

8/84 
7/10 
6036 
4962 
3888 

9  8/70 
10  7095 
1  T60I9 
1  2  '4944 
(3-3868 

4-9368 
5-3856 
5  '8344 
6-2832 
6-7320 

9397 
3887 
8378 
2868 
7359 

9425 
39/8 
Mil 

2905 

7398 

9454 
3949 
8445 
2941 
7437 

9482 
398( 
8479 
2977 
7476 

951  / 
40/2 
85/3 
3014 
75(5 

9539 
4043 
8547 
3050 
7554 

9568 
4074 
8580 
3087 
7593 

9597 
4/05 
86(4 
3(23 
7632 

9625 
4(36 
8648 
3/59 
767  / 

II 

12 
13 
(4 
IS 
16 
17 
18 
19 
20 

16 
17 
18 
19 
20 

98( 

9/8 
854 
790 

727 

2960 
1895 
0830 
9765 
8700 

2939 
/873 
0807 
974; 
8674 

29/8 
/85/ 
0783 
97/6 
8648 

2898 
(829 
0760 
969/ 
8622 

2877 
1806 
0736 
9666 
8596 

2856 
/7S4 
07/3 
964/ 
8570 

2835 
(762 
0689 
96/6 
8543 

28/4 
/740 
0665 
9591 
8517 

(4  '2793 
IS'1717 
16  '0642 
I6'9566 
17-8491 

7-/808 
7-6296 
8-0784 
8'5272 
S'9760 

(849 
6340 
083  ( 
532) 
98/2 

(89/ 
6384 
0877 
537/ 
9864 

(933 
6428 
0924 
5420 
99/6 

(974 
6473 
097  / 
5469 
9968 

20(6 
65(7 
JO/8 
55/9 
4020 

2057 
656  ( 
(064 
5568 
0072 

2099 
6605 
(((( 
56(7 
0(24 

2/40 
6649 
1/58 
5667 
0/76 

2/82 
6693 
(205 
57/6 
0227 

21 
22 
23 

24 
25 

7663 
6599 
5535 
4472 
3408 

7635 
6570 
5505 
444/ 
3376 

7608 
6542 
5475 
4409 
3343 

758  / 
65/3 
5445 
4378 
33/0 

7553 
6484 
54/5 
4346 
3277 

7526 
6455 
5385 
4315 
3245 

7498 
6427 
5355 
4284 
32/2 

747  / 
6398 
5325 
4252 
3/79 

7443 
6369 
5295 
422  / 
3/46 

/874I5 
(9'6340 
20  '5265 
2C4/89 
22'3//4 

9-4248 
9-8736 
/  0-3224 
/fl'77/2 
/  1  '2200 

4302 
8793 
3284 
7774 
2265 

4357 
8850 
3343 
7837 
2330 

44/2 
8907 
3403 
7899 
2395 

4466 
8965 
3463 
7961 
2460 

4521 
9022 
3523 
8024 
2525 

4575 
9079 
3582 
8086 
2590 

4630 
9(36 
3642 
8148 
2654 

4684 
9/93 
3702 
82/  / 
27)9 

4739 
9250 
3762 
8273 
2784 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

2344 
28  / 
02/7 
9/53 
8090 

23/1 
/246 
0/8/ 
9116 
805  / 

2277 
(2/0 
0/44 
9078 
SOU 

2243 
//75 
0/07 
9040 
7972 

2209 
//40 

007  / 
9002 
7933 

2/75 
//04 

»034 
8964 
7894 

2/40 
J069 
9997 
8926 
7854 

2/06 

(034 
996/ 
8888 
7815 

2072 
0998 
9924 
8850 
7776 

23  '2038 
24-0963 
24-9887 
25-88/2 
26-7736 

//•668S 
I2-//76 
12-5664 
/3'0/52 
/  3  '4640 

6755 
(246 
5737 
0227 
47/8 

6823 
(3/6 
5809 
0303 
4796 

689  ( 
1386 

5882 
0378 
4874 

6958 
(456 
5955 
0453 
4952 

7026 
(527 
6028 
0529 
5030 

7093 
(597 
6100 
0604 
5/07 

7(61 
(667 
6/73 
0679 
5/85 

7228 
(737 
6246 
0754 
5263 

7296 
/807 
63/8 
0830 
5341 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

7026 
5962 
4899 
•?835 
277( 

6986 
592  / 
4856 
379  / 
2726 

6945 
5879 
48/3 
3746 
2680 

6905 
5837 
4769 
3702 
2634 

6864 
5795 
4726 
3657 
2588 

6823 
5753 
4683 
36/3 
2543 

6783 
5711 

4640 
3568 

2497 

6742 
5669 
4597 
3524 
245  / 

6702 
5627 
4553 
3479 
2405 

27'666/ 
28'5585 
29'45/fl 
30-3435 
3  /  "2359 

(3-9/28 
(4-36/6 
(4-8(04 
(5-2592 
(57080 

9208 
3699 
8/90 
2680 
7/71 

9289 
3782 
8275 
2768 
7262 

9369 
3865 
836( 
2857 
7353 

9450 
3948 
8447 
2945 
7444 

9531 
403  ( 
8532 
3033 
7534 

•'ni  1 
41/5 
86(8 
3(22 
7625 

9692 
4/98 
8704 
32/0 
77/6 

9772 
428; 
8790 
3298 
7807 

9853 
4364 
8875 
3387 
7898 

3( 
32 
33 
34 
33. 
36 
37 
38 
39 
40 

36 
37 
38 
39 
40 

708 
0644 
9580 
85/7 
7453 

1661 

0596 
953  / 

8466 
740  / 

16/4 
0547 
94S/ 
84/5 
7349 

/567 
0499 
943  / 
8364 

7296 

(520 
045) 
9382 
83/3 

7244 

/472 
0402 
9332 
8262 
7/92 

(425 
0354 
9282 
82// 

7/39 

(378 
0305 
9232 
8160 
7087 

/33/ 
0257 
9/83 
8/08 
7034 

32'  (284 
33-0208 
33-9/33 
34-8057 
35-69S2 

(6-/56S 
/6'6056 
(7-0544 
(7'5032 
(7-9520 

I66/ 
6/52 
0642 
5/33 
9624 

(755 
6248 
074  ( 
5234 
9728 

1848 
6344 
0840 
5336 
9832 

1942 
6440 
0939 
5437 
9935 

2035 
6536 
(037 
5538 
4039 

2(29 
6633 
(136 
5640 
0(43 

2222 
6729 
(235 
574  / 
0247 

23;  6 

6825 
(333 
5842 
035  / 

2409 
692  ( 
1432 
5944 
0455 

4/ 
42 
43 
44 
45 
46 
47 
48 
49 
50 

63S9 
5326 
4262 
3/98 
2/35 

6336 
527/ 
4206 
3/4( 
2076 

6282 
52/6 
4/50 
3083 
20/7 

6229 
5/61 
4093 
3026 
/958 

6/75 
5/06 
4037 
2968 
(899 

6(2/ 
505  / 
398  / 
29  // 
I84f 

6068 
4996 
3925 
2853 
(782 

60/4 
494  / 
3868 
2795 
/723 

5960 
4886 
38/2 
2738 
(664 

36'5906 
37'483) 
38-3755 
39-2680 
40/605 

(S'4008 
I8'8496 
(9-2984 
(9V472 
20'(960 

4//4 
8605 
3095 
7586 
2077 

4221 
87/4 
3207 
7700 
2/94 

4327 
8823 
33/9 
78/5 
23  // 

4434 
8932 
343  / 
7929 
2427 

4540 
9041 
3542 
8043 
2544 

4647 
9/50 
3654 
8/58 
266  / 

4753 
9260 
3766 
8272 
2778 

4860 
9369 
3877 
8386 
2895 

4966 
9478 
3989 
8500 
30/2 

41 
42 
43 
44 
45 

07  / 
4007 
8944 
7880 
68/6 

ion 

9946 
888) 
78/6 
675) 

095  / 
9885 
88/8 
7752 
6686 

089/ 
9823 
8755 
7688 
6620 

083  / 
9762 
8693 
7624 
6555 

0770 
9700 
8630 
7560 
6489 

07/0 
9639 
8567 
7496 
6424 

0650 
9577 
8504 
743) 
6358 

0589 
95/5 
844  / 
7367 
6293 

4C0529 
41  '9454 
42-8378 
43-7303 
44'  6227 

20-6448 
21  '0936 
2C5424 
2C99(2 

22-4400 

6567 
(058 
5548 
4039 
4530 

6687 
/ISO 
5673 
0/66 
4660 

6806 
1302 
5798 
0294 
4789 

6926 
(424 
5923 
042  ( 
49/9 

7045 
1546 

6047 
0548 
5049 

7(65 
(668 
6(72 

0676 
5/79 

7284 
(790 
6297 
0803 
5309 

7404 
/9/2 
642; 
0930 
5439 

7523 
2034 
6546 
1057 
5569 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

5753 
4689 
3625 
2562 
/498 

5686 
462  / 
3556 
249) 
(426 

56/9 
4553 
3487 
242  / 
/354 

5553 
4485 
34/8 
2350 
(282 

5486 
44/7 
3348 
2279 
(2/0 

54/9 
4349 
3279 
2209 
//38 

5352 
428) 
3209 
2/38 
1066 

5286 
4213 
3/40 
2067 
0994 

52/9 
4/45 
3070 
1996 
0922 

45-5/52 
46-4076 
47-300) 
4S-/925 
49'  0850 

22-8888 
23-3376 
237864 
24-2352 
24-6840 

9020 
35// 
800  / 
2492 
6983 

9/53 
3646 
8/39 
2632 
7/25 

9285 
378  ( 
8277 
2773 
7268 

94/8 
39/6 
84/5 
29/3 
741  / 

9550 
405  ( 
8552 
3053 
7554 

9683 
4/86 
8690 
3/93 
7697 

98/5 
432  / 
8827 
3334 
7840 

9948 
4456 
8965 
3474 
7983 

4080 
459  ( 
9/03 
3614 
8/25 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

0434 
937/ 
8307 
7243 
6/80 

036/ 
9296 
823/ 
7/66 
6/0) 

0288 
9222 
8/55 
7089 
6023 

02/5 

9/47 
8080 
70/2 
5944 

0/4/ 
9073 
8004 
6935 
5866 

4068 
8998 
7928 
6858 
5787 

9995 
8923 
7852 
6780 
5709 

992  / 

8849 
7776 
6703 
5630 

9848 
8774 
7700 
6626 
555  / 

49-9775 
50-8699 
51  7624 
52-6548 
53-5473 

25-1328 
25-58/6 
26-0304 
26  '4792 
:!6'9280 

(473 

5964 
0454 
4945 
9435 

(6/9 
6//2 
0605 
5098 
959) 

(764 
6260 
0756 
5252 

9747 

(910 

6408 
0906 
5405 
9903 

2055 
6556 
(057 
5558 
4059 

2201 

6704 
1208 
57// 
02/5 

2346 
6852 
(358 
5865 
037/ 

249  / 
7000 
(509 
60/8 
0527 

2637 
7/48 
(660 
6171 
0682 

56 

57 
58 
59 

60 

61 
62 
63 
64 
65 

5//6 
4052 
2989 
(925 
086/ 

5036 
397/ 
2906 
/84/ 
0776 

4957 
3890 
2824 
/758 
069  / 

4S77 
3809 
2742 
1674 
0606 

4797 
3728 
2C59 
(590 
052/ 

47/7 
3647 
2577 
(506 
0436 

4637 
3566 
2494 
(423 
035  / 

4557 
3484 
24/2 
(339 
0266 

4477 
3403 
2329 
1255 
0181 

54-4397 
55-3322 
56-2246 
57-1171 
58-0095 

27-3768 
27-8256 
28-2743 
28  "723  / 
29'/7/9 

3926 
84(7 
2907 
7398 
(888 

4085 
8578 
307( 
7564 
2057 

4243 
8739 
3235 
7730 
2226 

4402 
8900 
3398 
7897 
2395 

4560 
906  ( 
3562 
8063 
2564 

47/9 
9222 
3726 
8229 
2733 

4877 
9383 
3889 
8395 
2902 

5035 
9544 
4053 
8562 
3070 

5(94 
9705 
42(6 
8728 
3239 

61 
62 
63 
64 

65 
66 
67 
68 
69 
70 

66 
67 
68 
69 
70 

9798 
8734 
7670 
6606 
5543 

97/1 
8546 
758  / 
65/6 
5451 

9625 
8559 
7493 
6426 
5360 

9539 
847  / 
7404 
6336 
5268 

9452 
8384 
73/5 
6246 
5/77 

9366 
8296 
7226 
6/55 

5085 

9280 
8208 
7/37 
6065 
4994 

9/93 
8/20 
7047 
5975 
4902 

9/07 
8032 
6958 
5884 
48/0 

58-9020 
59-7945 
60-6869 
6  /  '5794 
62-47/8 

29  '6207 
30-0695 
30-5(83 
30-9671 
3C4/59 

6379 
0870 
5360 
985( 

4341 

6551 

/044 
5537 
4030 
4523 

6722 
/2/S 
57/4 
0209 
4705 

6894 
(392 
5890 
0389 
4887 

7065 
(566 
6067 
0568 
5069 

7236 
(740 
6244 
0747 
5251 

7408 
/9/4 
6420 
0926 
5433 

7579 
2088 
6597 
M05 
56)4 

7751 
2262 
6773 
(285 
5796 

71 
72 
73 
74 
75 

4479 
34/5 
2352 
(288 
0224 

4386 
3322 
2257 
M92 
0/27 

4294 
3227 
2/6/ 
(095 
4029 

420/ 
3/33 
2066 
0998 
9930 

4/08 
3039 
/970 
090/ 
9832 

40/5 
2945 
(875 
0804 
9734 

3922 
285/ 
1779 
0708 
9636 

3829 
2756 
1683 
0611 
9538 

3736 
2662 
(588 
05/3 
9439 

63-3643 
64'2567 
65'  /  492 
66-04/6 
66-934) 

3  /  "8647 
32  '3/35 
327623 
33'2/// 
33-6599 

8832 
3323 
78(3 
2304 
6794 

90/6 
35/0 
8003 
2496 
6989 

920  / 
3697 
8/93 
2688 
7(84 

9385 
3884 
8382 
288( 
7379 

9570 
407  ( 
8572 
3073 
7574 

9754 
4258 
876  ( 
3265 
7769 

9939 
4445 
895  ( 
3457 
7963 

4123 
4632 
9141 
3649 
8)58 

0307 
4819 
9330 
3842 
8353 

71 
72 

73 
74 
75 

76 
77 
78 
79 
SO 

9/61 
8097 
7033 
5970 
4906 

9062 
7997 
6932 

5867 
4802 

8962 
7896 
6830 
5763 
4697 

8863 
7795 
6728 
5660 
4592 

8763 
7695 
6626 
5557 
4488 

8664 
7594 
6524 
5453 
4383 

8564 
7493 
642  / 
5350 
4278 

8465 
7392 
6319 
5246 
4/74 

8365 
729  / 
62/7 
5/43 
4069 

67-8265 
68-7/90 
69'6)/5 
70-5039 
7C3964 

34-/087 
34-5575 
35-0063 
35  '455  / 
35-9039 

1285 
5776 
0266 
4757 
9247 

/482 
5976 
0469 
4962 
9455 

(680 
6/76 
0672 
5(67 
9663 

(877 
6376 
0874 
5373 
987( 

2075 
6576 
(077 
5578 
4079 

2272 
6776 
(279 
5783 
0287 

2470 
6976 
(482 
5988 

0494 

2667 
7/76 
/684 
6/93 
0702 

2864 
7376 
(887 
6398 
09)0 

76 
77 
78 
79 
RO 
81 
82 
83 
84 
85 

81 
82 
83 
84 
85 

3842 
2779 
/7I5 
065/ 
9588 

3737 
2672 
/607 
0542 
9477 

363  / 
2565 
(498 
0432 
9366 

3525 
2457 
/390 
0322 
9255 

34/9 
2350 
/28( 
02/2 
9/43 

33/3 
2243 
//72 
4/02 
9(132 

3207 
2/35 
/064 
9992 
892  / 

3/0/ 
2028 
0955 
9882 
8809 

2994 
/920 
0846 
9772 
8698 

72-2888 
73-1813 
74-0737 
74-9662 
75-8586 

36-3527 
36'80/S 
37-2503 
3  7  '699  ( 
38  '(479 

3738 
8228 
27(9 
72(0 
(700 

3948 
8442 
2935 
7428 
1921 

4(59 
8655 
3/50 
7646 
2(42 

4369 
8868 
3366 
7865 
2363 

4580 
908( 
3582 
8083 
2584 

4790 
9294 
3797 
830  ( 
2804 

5000 
9507 
40/3 
85/9 
3025 

52/1 
9720 
4228 
8737 
3246 

542( 
9933 
4444 
8955 
3467 

86 
87 
88 
89 
90 

8524 
7460 
6397 
5333 
4269 

84/2 
7347 
6282 
52/7 
4/52 

8299 
7233 
6/67 
5/0/ 
4034 

8/87 
7//9 
6052 
4984 
39/7 

8074 
7006 
5937 
4868 
3799 

7962 
6892 
582) 
475/ 
368/ 

7849 
6778 
5706 
4635 
3563 

7737 
6664 
559  / 
45/8 
3445 

7624 
6550 
5476 
440  / 
3327 

76-7511 
77-6436 
78-5360 
79  '4285 
SO'3209 

38-5967 
39-0455 
39-4943 
39'943( 
40  '39  1  9 

6(9( 
068  ( 
5/72 
9663 
4/53 

64(4 
0908 
540( 
9894 
4337 

6638 
//34 
5629 
4/25 
4621 

686( 
(360 
5858 
0356 
4855 

7085 
(586 
6087 
0588 
5089 

7308 
18/2 
63/5 
0819 
5322 

753  / 
2038 
6544 
/050 
5556 

7755 
2263 
6772 
(2S/ 
5790 

7978 
2489 
700) 
1512 
6023 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

3206 
2/42 
(078 
40/5 
895  / 

3087 
2022 
0957 
9892 
8827 

2968 
/902 
0835 
9769 
8703 

2849 
/7S/ 
07/4 
9646 
8579 

2730 
1661 

0592 
9523 
8454 

26// 
/54/ 
0470 
9400 
8330 

2492 
(420 
0349 
9277 
8206 

2372 
1300 
0227 
9/54 
808/ 

2253 
1179 
4/05 
903  / 
7957 

81  2/34 
82-/058 
82-9983 
83  8907 
84'7832 

40-8407 
4C2895 
4C7383 
42'  /87/ 
42-6359 

8644 
3/34 
7625 
206 
6606 

8880 
3373 
7867 
2360 
6853 

9/17 
36/3 
8(08 
2604 
7(00 

9353 
3852 
8350 
2848 
7347 

9590 
4091 
8592 
3092 
7593 

9826 
4330 
8833 
3337 
7840 

4062 
4568 
9075 
358  ( 
8087 

0299 
4807 
93/6 
3825 
8334 

0535 
5046 
9558 
4069 
8580 

91 
92 
93 
94 
95 

96 
97 
98 
99 
(00 

63 

7887 
6824 
5760 
4696 
3633 

7762 
6697 
5632 
4567 
3502 

7637 
6570 
5504 
4438 
337/ 

75// 

6443 
5376 
4308 
324/ 

7385 
63/7 
5248 
4/79 
3,'/0 

7260 
6/90 
5//9 
4049 
2979 

7/34 
6063 
499  / 
3920 

2848 

7008 
5935 

4863 
3790 
27/7 

6882 
5808 
4734 
3660 

2586 

85-6756 

86'568/ 
87-4606 
88-3530 
89-2455 

43-0847 
43-5335 
43-9823 
44'43/( 
44'8799 

(097 
5587 
4078 
4569 
9059 

(346 
5839 
0333 
4826 
9319 

1596 
6092 
0587 
5083 
9579 

(845 

6344 
0842 
5340 

SS39 

2094 
6595 
/096 
5597 
4098 

2344 

6847 
/35/ 

5855 
0358 

2593 
7099 
(606 

61(2 
06/S 

2842 
735  / 
/860 
6369 

0878 

3092 
7603 
2114 

6626 
//37 

96 

97 
98 
99 
(00 

20' 

19' 

IS' 

17' 

1G'   15'  |  14'  |  13' 

1-2'  |   11' 

20' 

19' 

18' 

17'   16' 

15'  |  14' 

13' 

12' 

11' 

0 

SINE. 

COSINE.            63" 

Itil 


TRAVERSE  TABLES. 


26=           COSIXE. 

SIXE.             26° 

50'  j  51'  |  52   53'  |  54' 

Off 

50'  !  57'   58' 

59' 

50' 

si'  i  oyj_Bff 

54'   ,r).r)'  |  50'  |  57'  i  58'  |  5!)' 

1 
2 
3 

4 
5 
6 
7 
8 
9 
10 

/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

8923 
7846 
6770 
5693 
4616 

8922 
7844 
6766 
5688 
46/0 

892  / 
784  / 
6762 
5682 
4603 

89/9 
7839 
6758 
5677 
4596 

89/8 
7836 
6754 
5672 
4590 

89/7 
7833 
6750 
5667 
4583 

89(5 
783  ( 
6746 
5661 
4577 

89(4 
7828 
6742 
5656 
4570 

89/3 
7825 
6738 
565( 
4564 

•8911 
I'7S23 
2-6734 
3P5646 
4-4557 

•45/4 
•9028 
/  "3542 
C8056 
2-2570 

45(7 
9033 
3550 
8066 
2583 

45/9 

9038 
3557 
8077 
2596 

4522 
9044 
3565 

8087 
2609 

4524 
9049 
3573 
8097 
2622 

4527 

9054 
3581 
8/08 
2635 

4530 
9059 
3589 
8118 
2648 

4532  i 
9064 
3596 
8129 
266  ( 

4535 
9069 
3604 
8/39 
2674 

4537 
9075 
36(2 
8(49 

2687 

3539 
2463 
1386 
0309 
9232 

3532 

2453 
(375 
0297 
92/9 

3524 
2444 

/365 
0285 
9206 

35/6 
2435 

(354 
0274 
9/93 

3508 
2426 

1344 
0262 
9/80 

3500 
24/7 
(333 
0250 
9/67 

3492 
2407 
/323 
0238 
9/53 

3484 
2398 
(3/2 
0226 
9140 

3476 
2389 
(302 
02(4 
9127 

5-3468 

6-2380 
7'  1291 
8'0202 
8'9//4 

2'7084 
3-/59S 
3'6//2 
4-0626 
4-5/40 

7099 
(6/6 
6(33 
0649 
5/66 

7((5 
(634 
6153 
0672 
5(92 

7/3( 
(652 
6/74 
0696 
52/8 

7/46 
(670 
6/95 
07/9 
5243 

7/62 
/689 
6216 

0742 
5269 

7/77 
/707 
6236 
0766 
5295 

7(93 
(725 
6257 
0789 
532  / 

7208 
(743 
6278 
08/2 
5347 

7224 
(761 
6299 
0836 
5373 

II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

8/56 
7079 
6002 
4925 
3849 

8/41 
7063 
5985 
4907 
3829 

8/27 
7047 
5968 
4888 
3809 

8/(2 
7031 
595  / 
4870 
3789 

8098 
70/6 
5934 
4852 
3770 

8083 
7000 
59/7 
4833 
3750 

8069 
6984 
5899 
48/5 
3730 

8054 
6968 
5882 
4796 
37/0 

8040 
6952 
5865 
4778 
369  ( 

9'8025 
/0'6937 
/C5848 
(2-4759 
13-3671 

4'9654 
5-4/68 
5-8682 
6-3/96 
677/0 

9682 
4(99 
87/5 
3232 
7748 

971  / 
4230 
8749 
3;'6S 
7787 

9739 
426  / 
8783 
3305 
7826 

9768 
4292 
88/7 
334  / 
7865 

9796 
4323 
8850 
3377 
7904 

9825 
4354 
8884 
34/3 

7943 

9853 
4386 
89/8 
3450 
7982 

9882 
4417 
895  / 
3486 
802/ 

99/0 
4448 
8985 
3522 
8060 

II 
12 
13 
14 

IS 

2772 
1695 
0618 
954/ 
8465 

275/ 
(673 
0595 
95/6 
8438 

2730 
/650 
0571 
9492 
84/2 

2709 
1628 
0547 
9467 
8386 

2688 

(606 
0524 
9442 
8360 

2667 
(583 
0500 
94/7 
8333 

2645 
/56( 
0476 
939  / 
8307 

2624 
/538 
0452 
9366 
8280 

2603 
(5/6 
0429 
9341 
8254 

(4-2582 
/5'/494 
/6'0405 
I6'93I6 
17-8228 

7  '2223 
7-6737 
8'/25/ 
8  '5765 
9-0279 

2265 
6782 
(298 
58/5 
033  / 

2307 
6826 
(345 
5864 
0383 

2348 
6870 
(392 
5913 
0435 

2390 
69/4 
1438 
5963 
0487 

243) 
6958 
(485 
60/2 
0539 

2473 
7002 
(532 
606/ 
0591 

25/4 
7046 
/578 
6(10 

0643 

2556 

7090 
1625 
6/60 
0694 

2597 

7/34 
/672 
6209 
0746 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

7388 
6311 
5234 
4/58 
308  / 

7360 
6282 
5204 
4/26 
3048 

7333 
6253 
5/74 
4095 
30/5 

7305 
6224 
5/44 
4063 
2982 

7277 
6/95 
5//3 
403  / 
2949 

7250 
6166 
5083 
4000 
29/6 

7222 
6/38 
5053 
3968 
2884 

7/95 
6/09 
5023 
3937 
285  / 

7/67 
6080 
4992 
3905 
28(8 

IS'7139 
19-6050 
20-4962 
21-3873 
22-2785 

9-4793 
9'9307 
/  0-382  1 
(0-8335 
/  /  "2849 

4848 
9364 
388/ 
8398 
29/4 

4902 
942  / 
394  / 
8460 
2979 

4957 
9479 
4000 
8522 
3044 

50/( 
9536 
4060 
8584 
3/09 

5066 
9593 
4/20 
8647 
3/74 

5/20 
9650 
4/79 
8709 

323S 

5/75 
9707 
4239 
877/ 
3303 

5229 
9764 
4299 
8833 
3368 

5284 
9S2/ 
4358 
8896 
3433 

21 
22 

23 

24 
25 

2004 
0927 
985  / 
8774 
7697 

/970 
0892 
9814 
8736 
7658 

/936 

0856 
9777 
8698 
76/8 

(902 
082/ 
9740 
8659 
7579 

(867 

0785 
9703 
862( 
7539 

1833 
0750 
9666 

8583 
7500 

(799 
0714 
9630 
8545 
7460 

(765 
0679 
9593 

8507 
742/ 

(730 

0643 
9556 
8468 
7381 

23'/696 

24-0607 
24-95/9 
25-8430 
26-7342 

/  /  "7363 
/2-/S77 
(2-6391 
/3-0905 
/3'54/9 

7*3  / 
1947 
6464 
0980 
5497 

7498 

20/7 
6536 
(056 
5575 

7566 
2087 
6609 
1131 
5653 

7633 

2/57 
6682 
(206 
5730 

7700 
2227 
6754 
1281 

5808 

7768 
2297 
6827 
(357 

5886 

7835 
2367 
6900 
1432 

5964 

7903 
2437 
6972 
/507 
6042 

7970 
2507 
7045 
/582 
6//9 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

6620 
5543 
4467 
3390 
23/3 

6580 
5501 
4423 
3345 
2267 

6539 
5459 
4380 
330/ 
2221 

6498 
54/7 
4337 
3256 
2/75 

6457 
5375 
4293 
32// 
2/29 

64/6 
5333 
4250 
3/66 
2083 

6376 
529  ( 
4206 
3/22 
2037 

6335 
5249 
4/63 
3077 
/99/ 

6294 
5207 
4/19 
3032 
(945 

27-6253 
28-5/64 
29-4076 
30-2987 
3C/898 

/  3  '9933 
/4'4447 
/4'896( 
/  5  "3475 
(5-7989 

#0/3 
4530 
9047 
3563 
8080 

.0094 
46/3 
9/32 
3651 
8/7( 

0/74 
4696 
92/8 
3740 
8261 

0255 
4779 
9303 
3828 
8352 

0335 
4862 
9389 
39/6 

8443 

04/6 
4945 
9475 
4004 
8534 

0496 
5028 
9560 
4092 

8624 

0576 
Sill 

9646 
4)81 
87(5 

0657 
5/94 
973  / 
4269 
8806 
3343 
788  / 
24/8 
6S55 
(493 

31 
32 
33 

34 
35 
36 
37 
38 
39 
40 

36 

37 
38 
39 
40 

(236 
0160 
9083 
8006 
6929 

f/89 

out 

9033 
7955 
6877 

1  U2 

0062 
8983 
7904 
6824 

(094 
#0/4 
8933 
7852 
6772 

/047 
9965 
8883 
780  / 
67/9 

(000 
99/6 
8833 
7750 
6666 

0952 
9869 
8783 
7698 
66/4 

0905 
98(9 
8733 
7647 
656/ 

0857 
9770 
8683 
7595 
6508 

32'OS/O 
32-9721 
33-8633 
34-7544 
35-6455 

(6'2503 
(670/7 
/7-/53I 
(7'6045 
/  8  '0559 

2596 
7((3 
(629 
6/46 
0663 

2690 
7209 
(728 
6247 
0766 

2783 
7305 
/827 
6348 
0870 

2876 
740/ 
/925 
6450 
0974 

2970 
7497 
2024 
655  / 
1078 

3063 
7593 
2/22 
6652 
//8/ 

3157 
7689 
222  / 
6753 
(285 

3250 
7785 
23(9 
6854 
(389 

4/ 
42 
43 
44 
45 
46 
47 
48 
49 
50 

5853 
4776 
3699 
2622 
/546 

5799 
472/ 
3643 
2564 
I486 

5745 
4665 
3586 
2507 
/427 

569/ 
46/0 
3530 
2449 
1368 

5637 
4555 
3473 
239  / 
(309 

5583 
4500 
3416 
2333 
/250 

5529 
4444 
3360 
2275 
((90 

5475 
4389 
3303 
22/7 
1131 

542/ 
4334 
3246 
2/59 
(072 

36  '5367 
37-4278 
38-3/90 
39-2101 
40-/0/2 

/  8  '5073 
/S'9587 
19  4101 
(9-86/5 
20'3/29 

5/79 
9696 
42/2 
8729 
3245 

5285 
9805 
4324 
8843 
3362 

5392 
99/4 
4435 
8957 
3479 

5498 
#023 
4547 
907  / 
3596 

5605 
0/32 
4658 
9/85 
37/2 

57// 
0240 
4770 
9300 
3829 

58/7 
0349 
4882 
94/4 
3946 

5924 
0458 
4993 
9528 
4062 

6030 
0567 
5/04 
9642 
4/79 

41 
42 
43 
44 
45 

0469  0408 
9392  9330 
83/5  8252 
7238  7/74 
6/62  6096 

0348 
9268 
8189 
7//0 

6030 

0287 
9207 
8/26 
7045 
5965 

0227 
9(45 
8063 
698  f 

5899 

0166 
9083 
8000 
69/6 
5833 

0(06 
902( 
7936 
6852 
5767 

#045 
8959 
7873 
6787 
570( 

9984 
8897 
78/0 
6723 
5635 

40  '9924 
4  /  '8835 
42-7746 
43-6658 

44-5569 

20-7642 
2C2/56 
21  '6670 
22-//S4 
22-5698 

7762 
2278 
6795 
/3/2 

5S28 

7881 

2400 
6920 
/439 
5958 

800  ( 
2522 
7044 
(566 
6088 

8/20 
2644 
7/69 
(693 
6217 

8239 
2766 
7293 
(820 

6347 

8359 
2888 
74/8 
(947 
6477 

8478 
30/0 
7542 
2074 
6606 

8597 
3(32 
7667 
220  ( 
6736 

87/6 
3254 
779  ( 
2328 
6866 

46 

47 
48 
49 
50 

5/ 
52 
53 
54 
55 

5085 
4008 
2937 
(855 
0778 

50/8 
3940 
2862 
/784 
0706 

495/ 
3872 
2792 
/7/3 
0633 

4884 
3803 
2722 
(642 
0561 

48(7 
3735 
2653 
(57( 
0489 

4750 
3666 
2583 
(500 
04(6 

4682 
3598 
25(3 
(428 
0344 

46/5 
3529 
2443 
(357 
0271 

4548 
346  ( 
2373 
1286 
0199 

45'448  / 
46-3392 
47-2303 
48'/2(5 
49-0(26 

1'3  '02  12 
23-4726 
23-9240 
24-3754 
24-8268 

0345 
486( 
9378 
3894 
84/f 

0477 
4996 
95/5 
4035 
8554 

0609 
5/3/ 
9653 
4/75 
8696 

0742 
5266 
9790 
43/5 
8839 

0874 
540/ 
9928 
4455 
8982 

(006 
5536 
#065 
4595 
9(24 

//39 
567  / 
0203 
4735 
9267 

(27/ 
5805 
0340 
4875 
94/0 

(403 
5940 
0478 
50/5 
9552 

51 
52 
53 
54 
55 

56 

57 
58 
59 

60 

970/ 
8624 
7548 
647/ 
5394 

9628' 
8549 
747  / 
6393 
53/5 

9554 
8475 
7395 
63/6 
5236 

9480 
8400 
73/9 
6238 
5/57 

9407 
8325 
7243 
6(6f 
5079 

9333 
8250 
7(66 
6083 
5000 

9259 
S/74 
7090 
6005 
492  / 

9(85 
8099 
70(3 
5927 
484( 

911  1 

8024 
6937 
5850 
4762 

49-9038 
50-7949 
5  (  '6860 
52-5772 
53-4683 

25-2782 
25V296 
26'(8/0 
26  "6324 
27-0838 

2928 

7444 
/96/ 
6477 
0994 

3073 
7592 
211  1 
6630 
1149 

32/8 
7740 
2262 
6783 
(305 

3363 
7888 
24/2 
6936 
/46/ 

3509 
8036 
2563 
7090 
(6/6 

3654 
8/83 
27/3 
7243 
/772 

3799 
8331 
2863 
7396 
(928 

3944 
8479 
30/4 
7549 
2083 

4090 
8627 
3/64 
770  / 
2239 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

43/7 
324  / 
2/64 
/087 
#0/0 

4237 
3/59 
208/ 
(003 
9925 

4/57 
3078 
(998 
09/9 
9839 

4077 
2996 
/9/5 
0835 
9754 

3P96 
29/4 
(832 
0750 
9668 

39/6 
2833 
(750 
0666 
9583 

3836 
2751 
(667 
0582 
9497 

3755 
26(<9 
/584 
0498 
9412 

3675 
2588 
/500 
04/3 
9326 

54-3594 
55'2506 
S6-/4/7 
57-0329 
57-9240 

27  '5352 
27'9866 
28-4380 
28-8894 
29-3408 

55/0 
#027 
4543 
9060 
3577 

5669 
0/88 
4707 
9226 
3745 

5827 
0349 
4870 
9392 
39/4 

5985 
05/0 
5034 
9558 
4083 

6/43 
0670 
5/97 
9724 
425  / 

6302 
0831 
536  / 
9890 
4420 

6460 
0992 
5524 
#056 
4588 

66/8 
//53 
5687 
0222 
4757 

6776 
/3(3 
585/ 
0388 
4925 

61 
62 
63 
64 
65 

66 
67 

68 
69 
70 

8933 
7857 
6780 
5703 
4626 

8847 
7769 
669  / 
56/2 
4534 

8760 
768/ 
660/ 
5522 

4442 

8673 
7592 
65/2 
543( 
4350 

8586 
7504 
6422 
5340 
4258 

8499 
74(6 
6333 
5249 
4/66 

84(3 
7328 
6243 
5(59 

4074 

8326 
7240 
6/54 
5068 
3982 

8239 

7/5( 
6064 
4977 

-.S'S'9 

58-8151 
59-7063 
60-5974 
6  /  '4886 
62  '3797 

29  '7922 
30-2436 
30-6950 
31  (464 
3C5978 

8093 
26/0 
7/26 
1643 
6/59 

8264 
2784 
7303 
/822 
634  / 

8436 
2957 
7479 
200/ 
6523 

8607 
3/3/ 
7656 
2/80 
6704 

8778 
3305 
7832 
2359 
6886 

8949 
3479 
8008 
2538 
7067 

9/20 
3653 
8/85 
27/7 
7249 

9292 
3826 
8361 
2896 
7430 

9463 
4000 
8537 
3075 
76/2 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

3550 
2473 
/396 
03/9 
9243 

3456 
2378 
(300 
0222 
9144 

3363 
2284 
/204 
0/25 
9045 

3270 
2/89 
1108 
4028 
8947 

3/76 
2094 
/0/2 
9930 
8848 

3083 
(999 
09/6 
9833 
8749 

2989 
(905 
0820 
9735 

865/ 

2896 
/8/0 
0724 
9638 
8552 

2  SO  2 
(7/5 
0627 
9540 
8453 

63'270S 
64'  (620 
65-0531 
65  "9442 
66-8354 

32-0492 
32-5006 
32-9520 
33-4034 
33-8548 

0676 
5/93 
9709 
4226 
8742 

0860 
5379 
9899 
4418 
8937 

/044 
5566 
#088 
46/0 
9(31 

/229 
5753 
0277 
4802 
9326 

14/3 
5940 
0467 
4994 
952/ 

/597 
6/27 
0656 
5/86 
97(5 

(78( 
63/3 
0845 
5377 
99/0 

1965 
6500 
/035 
5569 
#/04 

2/49 
6687 
/224 
576  / 
0298 

71 
72 
73 
74 
75 

8/66 
7089 
60/2 
4935 
3859 

8066 
6988 
59/0 
4832 
3754 

7966 
6887 
5807 
4728 
3648 

7866 
6785 
5705 
4624 
3543 

7766 
6684 
5602 
4520 

3438 

7666 
6583 
5499 
44/6 
3333 

7566 
648( 
5397 
43(2 
3227 

7466 
6380 
5294 
4208 
3/22 

7366 
6278 
5/91 
4104 
30(6 

67-7265 
68-6/77 
69-5088 
70-3999 
71-2911 

34'306( 
34-7575 
35-2089 
35-6603 
36'((/7 

3259 
7775 
2292 
6808 
(325 

3456 
7975 
2494 
70/3 
/533 

3653 
8(75 
2697 
7218 

1740 

3850 

8375 
2899 
7423 
(948 

4048 
8574 
3/0/ 
7628 
2/55 

4245 
8774 
3304 
7833 
2363 

4442 
8974 
3506 
8038 
2570 

4639 
9/74 
3708 
8243 

2778 

4836 
9373 
39/0 
6448 
2985 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

2782 
(705 
0628 
9552 
8475 

2676 
/597 
05/9 
944  ( 
8363 

2569 
(490 
04/0 
933  / 
8252 

2463 
(382 
030  ( 
9220 
8(40 

2356 
(274 
0(92 
9(/0 
8028 

2249 
f/66 
#083 
8999 
79/6 

2(43 
(058 
9973 
8889 
7804 

2036 
0950 
9864 
8778 
7692 

(929 
0842 
9755 
8667 
7580 

72-1822 
73-0734 
73  '9645 
74-8556 
757468 

36  "563  / 
37-0/45 
37-4659 
37-9/73 
38  '3687 

5842 
0358 
4875 
939/ 
3908 

6052 
057  / 
5090 
9609 
4/28 

6262 
0784 
5305 
9827 
4349 

6472 
0996 
5521 
#045 
4569 

6682 
/209 
5736 
0263 
4790 

6892 
(422 
595  / 
0481 
50/0 

7(02 
(634 
6(67 
0699 
523) 

73/2 
(847 
6382 
09/7 
545( 

7522 
2060 
6597 
((34 

5672 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

7398 
632  / 
5245 
4168 
309/ 

7285 
6207 
5/29 
4051 
2973 

7/72 
6093 
50/3 
3934 

2855 

7059 
5978 
4898 
38(7 
2736 

6946 

5864 
4782 
3700 
26/8 

6833 

5749 
4666 
3583 

2499 

67(9 
5635 
4550 
3465 
238  ( 

6606 
5520 
4434 
3348 
2262 

6493 
5405 
43/8 
323  / 
2/43 

76-6379 
77-5290 
78-4202 
79'3//3 
SO'2025 

38  '820  ( 
39-27/5 
39-7229 
40'  (743 
40-6257 

8424 
294  / 
7458 
(974 
649/ 

8648 
3(67 
7686 
2205 
6724 

887  ( 
3393 
79(4 
2436 
6958 

9094 
36(8 
6(43 
2667 
7(9/ 

93/7 

3844 
837/ 
2898 
7425 

9540 
4070 
8599 
3/29 
7658 

9763 
4295 
8827 
3359 
7892 

9986 
452  ( 
9055 
3590 
8/25 

#209 
4746 
9264 
382  ( 
8358 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

63 

20/4 
0938 
986  / 
8784 
7707 

(895 
08/7 
9739 
8660 
7582 

(775 
0696 
96(6 
8537 
7458 

(655 
0575 
9494 
84(3 
7333 

(536 
0454 
9372 
8290 
7208 

(4(6 
0333 
9249 
8(66 
7083 

(296 
02(1 
9(27 
8042 
6957 

M76 
#090 
9004 
79/8 
6832 

/056 
9969 
8882 
7794 
6707 

8  /  '0936 
8  /  '9847 
82-8759 
83-7670 
84-6582 

4/-077/ 
4  /  '5285 
4C9799 

42-43(3 
42-8827 

/007 
5524 
#040 
4557 
9073 

(243 
5763 
0282 
480( 
9320 

1480 
600  / 
0523 
5045 
9567 

/7/6 
6240 
0764 
5289 
9813 

(952 
6479 
/006 
5532 
#059 

2/88 
67(7 
(247 
5776 

0306 

2424 
6956 
(488 
6020 

0552 

2660 
7(94 
(729 
6264 
0798 

2895 
7433 
(970 
6507 
(045 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

6630 

5554 
4477 
3400 
2323 

6504 
5426 
4348 
3270 
2/92 

6378 
5299 
42/9 
3140 
206/ 

6252 
5171 
4091 
3010 
(929 

6/26 
5044 
3962 
2880 
(798 

5999 
49(6 
3833 
2749 
(666 

5873 

4788 
3704 
26/9 
(534 

5746 
4660 
3574 
2488 
/402 

5620 
4532 

3445 
2358 
/27/ 

85-5493 
86'4404 
87-33/6 
SS'2227 
89'//39 

43-3341 
43-7855 
44  '2369 
44-6883 
45'/397 

3590 
8/07 
2623 
7/40 
(656 

3839 
8358 
2877 
7397 
/9/6 

4088 
86/0 
3/32 
7654 
2/75 

4337 
8862 
3386 
79/0 

2435 

4586 

9//3 
3640 
8/67 
2694 

4835 
9365 
3894 
8424 
2954 

5084 
96(6 
4(49 
868( 

32/3 

5333 
9868 
4403 
8937 
3472 

5582 
#1(9 
4657 
9(94 
373  ( 

10' 

9' 

h' 

r  i  6' 

5' 

4'  |  $ 

•2' 

P 

in' 

9' 

«' 

1' 

0' 

5' 

4'  |  3'  i  -2' 

1' 

BINE. 
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TRAVERSE  TABLES. 


27°            COSINE. 

SINE.            27° 

/ 

2 
3 

4 
5 

of 

r 

w 

'A' 

4' 

5' 

t>' 

7' 

8' 

9' 

0'   |  l' 

2' 

3' 

4'    5' 

6'  |  T 

8'  |  9' 

/ 
2 
3 
4 

5 

89/0 
7820 
6730 
5640 
4550 

8909 
78/7 
6726 
5635 
4544 

8907 
78/5 
6722 
5630 
4537 

8906 
7812 
67/8 
5624 
453  / 

8905 
78/0 
67/4 
56/9 
4524 

8903 
7807 
67/0 
56/4 
45/7 

8902 
7804 
6706 
5609 
45(( 

890  / 
7802 
6702 
5603 
4504 

8899 
7799 
6698 
5598 
4497 

'8898 
17796 
2-6694 
3  '5593 
4'449( 

•4540 
•9080 
/'3620 
C8(60 
2'2700 

4542 
9085 
3627 
8(70 
27/2 

4545 
9090 
3635 
8/80 
2725 

4548 
9095 
3643 
8(9) 
2738 

4550 
9/0( 
365) 
820) 
275  ( 

4553 
9(06 
3659 
82(( 
2764 

4555 
9111 
3666 
8222 
2777 

4558 
9((6 
3674 
8232 
2790 

456( 
9(2( 
3682 
8243 
2803 

4563 
9126 
3690 
8253 
2816 

6 
7 
8 
9 
/O 

3460 
2370 
/28/ 
0/91 
9(0( 

3452 
236) 
(270 
0/79 
9087 

3445 
2352 
(259 
0/67 
9074 

3437 
2343 
/249 
0/55 
906/ 

3429 
2333 
/238 
0/43 
9048 

342  / 
2324 
(228 
0/3/ 
9035 

34(3 
23/5 
(2(7 
0//9 
902/ 

3405 
2306 
(206 
0(07 
9008 

3397 

2296 
((96 
0095 
8995 

5-3389 
6-2287 
7-//S5 
8-0083 
8'898( 

2'  7239 
3'  (779 
3'63(9 
4'0859 
4-5399 

7255 
1797 

6340 
0882 
5425 

727  / 

(8(6 
636  ( 
0906 
545  / 

7286 
(834 
638) 
0929 
5477 

7302 
(852 
6402 
0952 
5503 

7317 
(870 
6423 
0976 
5529 

7333 
1888 
6444 
0999 
5554 

7348 
(906 
6464 
(022 
5580 

7364 
(924 

6485 
(046 
5606 

7379 
(943 
6506 
1069 
5632 

6 

7 
8 
9 
(0 

I/ 
12 
13 
14 
15 

801  1 
6921 
5831 
4741 
365  / 

7996 
6905 
58/4 
4722 
363/ 

7982 
6889 
5796 
4704 

36/; 

7967 
6873 
5779 
4685 
3592 

7953 
6857 
5762 
4667 
3572 

7938 
684  / 
5745 
4648 
3552 

7923 
6826 
5728 
4630 
3532 

7909 
68(0 
57(0 
46// 
35/2 

7894 
6794 
5693 
4593 
3492 

9-7880 
(0-6778 
/  (  '5676 
(2-4574 
(3-3472 

4-9939 
5-4479 
5'90(9 
6-3559 
6'8099 

9967 
45(0 
9052 
3595 
8(37 

9996 
454  / 
9086 
363) 
8176 

#024 
4572 
9120 
3668 
82)5 

0053 
4603 
9(53 
3704 
8254 

008( 
4634 
9/87 
3740 
8293 

0//0 
4665 
922  / 
3776 
8332 

0/38 
4696 
9254 
38/3 
837  / 

0(67 
4728 
S288 
3849 
8409 

0(95 
4759 
9322 
3885 
8448 

(( 
12 
13 
14 
15 

16 

17 
18 
19 
20 

256( 
/47/ 
038/ 
929  / 
820/ 

2540 
/449 
0357 
9266 
8/75 

25/9 
/426 
0334 
924  / 
8148 

2498 
1404 
03/0 
92/6 
8/22 

2476 
/38/ 
0286 
9/9/ 
8096 

2455 
(359 
0262 
9/66 

8069 

2434 
(336 
0238 
9(40 
8043 

24/3 
(3)4 
02/4 
9//5 
80(6 

2392 
(29( 
0/9/ 
9090 
7990 

(4-2370 
(5'(269 
(6-0(67 
(6-9065 
(7-7963 

7  '2638 
7-7(78 
8'(7(8 
8-6258 
9-0798 

2680 
7222 
(765 
6307 
0850 

2721 
7266 
(8(2 
6357 
0902 

2763 
7311 
1858 
6406 
0954 

2804 
7355 
(905 
6455 
(005 

2846 
7399 
(95/ 
6504 
(057 

2887 
7443 
(998 
6554 
((09 

2929 
7487 
2045 
6603 
1161 

2970 
7531 
2091 
6652 
(2)3 

30M 
7575 
2/38 
670( 
(264 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

7/M 
602  / 
4931 
3842 
2752 

7084 
5992 
490  / 
38/0 
27/9 

7056 
5963 
487/ 
3778 
2686 

7028 
5934 
4840 
3746 
2653 

7000 
5905 
48/0 
37/5 
26/9 

6973 
5876 
4779 
3683 
2586 

6945 
5847 
4749 
3651 

2553 

69/7 
58/8 
47(8 
36/9 
2520 

6S89 
5788 
4688 
3587 
2487 

(8'686( 
19-5759 
20-4657 
21  -3556 
22-2454 

9  '5338 
9-9878 
10-44(8 
/  0-8958 
/  /  '3498 

5392 
9935 
4477 
9020 
3562 

5447 
9992 
4537 
9082 
3627 

550( 
#049 
4597 
9(44 
3692 

5556 
0106 
4656 
9206 
3757 

56(0 
0163 
47(6 
9269 
382  ( 

5664 
0220 
4775 
933  ( 
3886 

5719 
0277 
4835 
9393 
395  ( 

5773 
0334 
4894 
9455 
40)6 

5828 
039  ( 
4954 
95(7 
4080 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

7662 
0572 
9482 
8392 
7302 

/627 
0536 
9445 
8354 
7262 

(593 
0500 
9408 
83/5 

7223 

/559 
0465 
9371 
8277 
7/83 

/524 
0429 
9334 
8239 
7/43 

(490 
0393 
9297 
8200 
7/04 

1455 
0357 
9260 
8/62 

7064 

(42( 
0322 
9222 
8(23 

7024 

(386 

0286 
9/85 
8085 
6984 

23-1352 
24  '0250 
24-9/48 
25-8046 
26-6944 

//•8038 
12-2577 
/27M7 
I3'(657 
(3-6/97 

8(05 
2647 
7/90 
1732 
6275 

8172 
27(7 
7262 
(808 
6353 

8240 
2787 
7335 
1883 
6430 

8307 
2857 
7408 
(958 
6508 

8374 
2927 
7480 
2033 
6586 

8442 
2997 
7553 
2(08 
6663 

8509 
3067 
7625 
2183 
6741 

8576 
3)37 
7698 
2258 
68/9 

8644 
3207 
7770 
2333 
6896 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

62/2 
5/22 

4032 
2942 
/852 

6/7/ 
5080 
3989 
2897 
(806 

6/30 
5038 
3945 
2852 
/760 

6089 
4995 
390  / 
2807 
(7/4. 

6048 
4953 
3858 
2762 
(667 

6007 
49/0 
38/4 
27(7 
(621 

5966 
4868 
3770 
2672 
(574 

5925 
4826 
3726 
2627 
(528 

5884 
4783 
3683 
2582 
(482 

27-5843 
28  "474  / 
29-3639 
30'2537 
31-1435 

/4'0737 
(4'5277 
(4'98(7 
(5-4357 
(5-8897 

08/7 
5360 
9902 
4445 
8987 

0898 
5443 
9988 
4533 
9078 

0978 
5526 
#073 
462( 
9)69 

7058 
5609 
0(59 
4709 
9259 

((39 
5691 
0244 
4797 
9350 

(2/9 
5774 
0330 
4885 
944) 

1299 
5857 
04(5 
4973 
953  ( 

/379 
5940 
0501 
506/ 
9622 

(460 
6023 
0586 
5149 
97(3 

31 
32 
33 

34 
35 
36 
37 
38 
39 
40 

0762 
9672 
8582 
7493 
6403 

07/5 
9624 
8532 
7441 
6350 

0667 
9575 
8482 
7389 
6297 

0620 
9526 
8432 
7338 
6244 

0572 
9477 
8382 
7286 
6/9/ 

0524 
9428 
833  ( 
7235 
6/38 

0477 
9379 
828  / 
7/83 
6085 

0429 
9330 
8231 
7/3) 
6032 

038/ 
928  ( 
8(80 
7080 
5979 

32-0333 
32-9232 
33-8(30 
34-7028 
35-5926 

16-3437 
(6-7976 
(7-25(6 
(7-7056 
(S-/596 

3530 

8072 
26/5 
7/57 

/700 

3623 
8(68 
27/3 
7258 
(804 

37)6 
8264 
2812 
7359 
1907 

38(0 
8360 
29/0 
7460 
2011 

3903 
8456 
3009 
7562 
2(14 

3996 
8552 
3(07 
7663 
22(8 

4089 
8647 
3205 
7763 
2322 

4/83 

8743 
3304 
7864 
2425 

4276 
8839 
3402 
7965 
2529 

41 
42 
43 
44 
45 

53/3 
4223 
3/33 
2043 
0953 
9863 
8773 
7683 
6593 
5503 

5259 
4/67 
3076 
(985 
0893 

5204 
4/12 
30/9 
(927 
0834 

5/50 
4056 
2962 
1868 
0775 

5096 

400; 

2905 
18/0 
07/5 

5042 
3945 
2848 
(752 
0655 

4987 
3889 
2792 
(694 
0596 

4933 
3834 
2735 
(635 
0536 

4879 
3778 
2677 
1577 

0476 

36-4824 
37-3722 
38-2620 
39-1519 

40-04/7 

/8'6/36 
/  9  '0676 
(9'52(6 
(9'9756 
20-4296 

6242  6349 
0785  ;  0894 
5327  5439 
9870  9984 
44/2  4529 

6455 
(003 
5550 
#098 
4646 

6561 

mi 

5662 
02)2 
4762 

6667 
(220 
5773 
0326 
4879 

6773 
(329 
5884 
0440 
4995 

6880 
(438 
5996 
0554 
5(/2 

6986 
(546 
6(07 
0668 
5228 

7092 
(655 
62(8 
0782 
5345 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 

47 
48 
49 
50 

9802 
87/1 
7620 
6528 
5437 

974  / 
8649 
7556 
6464 
5371 

968/ 
8587 
7493 
6399 
5305 

9620 
8525 
7429 
6334 
5239 

9559 
8462 
7366 
6269 
5/73 

9498 
8400 
7302 
6204 
5/06 

9437 
8338 
7239 
6/39 
5040 

9376 
8275 
7175 
6074 
4974 

40'93/5 
41  -82(3 
42-7111 
43-6009 
44-4907 

20-8836 
2  /  -3376 
2779(5 
22-2455 
22-6995 

8955 
3497 
8040 
2582 
7/25 

9074 
36/9 
8/64 
2709 
7254 

9(93 
374  ( 
8289 
2836 
7384 

93)2 
3863 
8413 
2963 
75(3 

9432 
3984 
8537 
3090 
7643 

955  ( 
4(06 
8662 
3217 

7772 

9670 
4228 
8786 
3344 
7902 

9789 
4349 
89(0 
347  ( 
8031 

9908 
447( 
9034 
3598 
8(6( 

51 
52 
53 
54 
55 
~56 
57 
58 
59 
60 

44/3 
3323 
2233 
1/44 
#054 

4346 
3255 
2/63 
1072 
9981 

4279 
3/86 
2093 
1001 
9908 

42/1 
3M7 
2023 
0929 
9836 

4/44 
3048 
(953 
0858 
9763 

4076 
2980 
(883 
0786 
9690 

4009 
29/( 
/8/3 
07/5 

96/7 

394  / 
2842 
/743 
0643 
9544 

3873 
2773 
1672 
0572 
947  ( 

45-3806 
46-2704 
47'(602 
48  '0500 
48-9398 

23-1535 

23-6075 
24-06/5 
24-5/55 
24-9695 

(667 
62/0 
0752 
5295 
9837 

(799 
6345 
0890 
5435 
9980 

(932 
6479 
(027 
5575 
#(22 

2064 
6614 
(  (64 
57(5 
0265 

2(96 
6749 
(302 
5854 
0407 

2328 
6883 
(439 
5994 
0550 

2460 
70/8 
(576 
6/34 
0692 

2592 
7/53 
/7/3 
6274 
0834 

2724 
7287 
(850 
64(4 
0977 

51 
52 
53 
54 
55 

8964 
7874 
6784 
5694 

4604 

8890 
7798 
6707 
56/6 
4525 

88/6 
7723 
663  i 
5538 

4445 

8742 
7648 
6554 
5460 
4366 

8668 
7572 
6477 
53S2 
4287 

8593 
7497 
6400 
5304 
4207 

85(9 
742  ( 
6323 
5226 
4/28 

8445 
7346 
6247 
5/47 

4048 

8377 
7270 
6(70 
5069 
3969 

49-8296 
50'7(94 
5  (  '6093 
52'499( 

53-3889 

25-4235 
25-8775 
26-33/4 
267854 
27-2394 

4380 
8922 
3465 
8007 
2550 

4525 
9070 
36/5 
S/60 
2705 

4670 
9218 
3765 
83/3 
286/ 

48(5 
9365 
39)6 
8466 
3016 

4960 
95(3 
4066 
86(9 
3172 

5105 
966( 
42/6 
8771 
3327 

5250 
9808 
4366 
8924 
3482 

5395 
9956 
45/6 
9077 
3638 

5540 
#(03 
4667 
9230 
3793 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

3514 
2424 
(334 
0244 
9/54 

3433 
2342 
1251 
0160 
9068 

3353 
2260 
1(68 
#075 
8982 

3272 
2/78 
(084 
9990 
8897 

3/9/ 
2096 
1001 
9906 
881  > 

3I// 
2014 
09/8 
982  ( 
8724 

3030 
(932 
0834 
9736 
8638 

2949 
(850 
075  / 
965) 
8552 

2S68 
(768 
0667 
9566 
8466 

54-2787 
55'(685 
56-0583 
56-9482 
57-8380 

27-6934 
2S-/474 
28-60/4 
29-0554 
29-5094 

7092 
(635 
6(77 
0720 
5262 

7250 
/795 
6341 
0886 
543  / 

7408 
1956 
6504 
(051 
5599 

7566 
2)(7 
6667 
(2(7 
5767 

7724 
2277 
6SJO 
(383 
5936 

7882 
2438 
6993 
/549 
6/04 

8040 
2598 
7/56 
(7/4 
6272 

8/98 
2759 
7320 
(880 
6441 

8356 
29(9 
7483 
2046 
6609 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

8064 
6974 
5884 
4794 
3705 

7977 
6886 
5795 
4703 
36/2 

7890 
6797 
5705 
46/2 
3520 

7803 
6709 
56/5 
452) 
3427 

77/5 
6620 
5525 
4430 
3334 

7628 
653  ( 

5435 
4338 

3242 

7540 
6443 
5345 
4247 
3/49 

7453 
6354 
5255 
4/55 
3056 

7365 
6265 
5164 
4064 
2963 

58'727S 
59-6(76 
60-5074 
61  '3972 
62-2870 

29-9634 
30-4/74 
30'87/4 
3  /  '3253 
3C7793 

9805 
4347 
8890 
3432 
7975 

9976 
452/ 
9066 
36// 
8/56 

#/47 

4694 
9242 
3790 
8338 

0318 
4868 
9418 
3969 

85/9 

0489 
5042 
9594 
4(47 
8700 

0660 
52/5 
977( 
4326 
888( 

0831 
5389 
9947 
4505 
9063 

1001 
5562 
#(23 
4683 
9244 

(172 
5735 
0299 
4862 
9425 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

26/5 
(525 
0435 
9345 
8255 

252  / 
(430 
0338 
9247 
8156 

2427 
(334 
0242 
9/49 
8057 

2333 
1239 
0/45 
905  / 
7958 

2239 
//44 
4049 
8953 
7858 

2/45 
(049 
9952 
8856 
7759 

205  / 
0953 
9855 
8757 
7660 

(957 
0858 
9759 
8659 
7560 

(863 
0762 
9662 
856( 
7461 

63'/769 
64-0667 
64-9565 
65  '8463 
66  736  / 

32-2333 
32-6873 
33-/4I3 
33-5953 

34-0493 

25/7 
7060 
/602 
6(45 
0687 

270  / 
7246 
(79) 
6337 
0882 

2885 
7433 
I98( 
6528 
1076 

3069 
76(9 
2/70 
6720 
(270 

3253 
7806 
2359 
69(2 
(464 

3437 
7992 
2548 
7103 
1659 

3621 
8/79 
2737 
7295 
(853 

3805 
8365 
2926 
7486 
2047 

3988 
8552 
3((5 
7678 
224  ( 

71 
72 
73 
74 
75 
76 
77 
78 
79 
SO 

7/65 
6075 
4985 
3895 
2805 

7065 
5973 
4882 
379  / 
2700 

6964 
5872 
4779 
3686 
2594 

6864 
5770 
4676 
3582 
2488 

6763 
5668 
4573 
3477 
2382 

6662 
5566 
4469 
3373 
2276 

6562 
5464 
4366 
3268 
2/70 

646"  ( 
5362 
4263 
3/63 

2064 

6360 
5260 
4(59 
3059 
(958 

67-6259 
68-5/57 
69'4056 
70-2954 
7C/852 

34-5033 
34-9573 
35'4//3 
35-8652 
36  3  192 

5230 
9772 
43/5 
8857 
3400 

5427 
9972 
45(7 
9062 
3607 

5624 
#(7/ 
47/9 
9267 
38/4 

5820 
037( 
492  ( 
9471 
4022 

60/7 
0570 
5/23 
9676 
4229" 

62(4 
0770 
5325 
9880 
4436 

641  ( 

0969 
5527 
#085 

4643 

6608 
1(68 

5729 
0290 

4850 

6804 
(368 
5931 

0494 
5057 

8/ 
82 
83 
84 
85 

(7/5 
0625 
9535 
8445 
7356 

(60S 
05/7 
9426 
8334 
7243 

(50) 
0409 
93/6 
8224 
7/3( 

I3'J4 
0300 
9206 
S//2 
70/9 

(287 
0/92 
9096 
800/ 
6906 

//SO 
4083 
8987 
7890 
6794 

(072 
9974 
8877 
7779 
668( 

0955 
9866 
8767 
7667 
6568 

0858 
9757 
8657 
7556 
6455 

72-0750 
72-9648 
73-8546 
747445 
75  '6343 

367732 
37-2272 
37-68(2 
3S-(352 
38-5892 

7942 
2485 
7027 
(570 
6112 

8)52 
2697 
7242 
)787 
6332 

8362 
29)0 
7457 
2005 
6553 

8572 
3/22 
7672 
2223 
6-773 

8782 
3334 
7887 
2440 
6993 

899( 
3547 
8(02 
2658 
72(3 

920/ 
3759 
83)7 
2875 
7433 

941  / 
3971 
8532 
3093 
7653 

9620 
4/84 
8747 
33/0 
7873 

8( 
82 
83 
84 
85 

86 

87 
88 
89 
90 

6266 
5/76 
4086 
2996 
(906 

6/52 

506/ 
3969 
2878 
/7S7 

6038 
4946 
3853 
276) 
/66S 

5925 
483/ 
3737 
2643 
1549 

581  / 
47/6 
3620 
2525 
(430 

5697 
4600 
3504 
2407 
I3// 

5583 
4485 
3387 
2289 
//92 

5469 
4370 
327) 
2/71 
/072 

5355 

4254 
3/54 
2053 
0953 

76-5241 
77-4(39 
78-3037 
79-1935 
80-0833 

39-0432 
39-4972 
39-95(2 
40-4052 
40  '859  ( 

0655 
5/97 
9740 
4282 
8825 

0878 
5423 
9968 
45/3 
9058 

((00 
5648 
4196 
4743 
9291 

(323 

5873 
0424 
4974 
9524 

(546 

6JU9 
0652 
5204 
9757 

(769 
6324 
0880 
5435 
9990 

)99( 
6549 

;/o7 

5665 
#223 

22(4 
6775 
1335 
5896 
0456 

2437 
7000 
(563 

6/26 
0689 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

08/6 
9726 
8636 
7546 
6456 

0696 
9604 
85/3 
7422 
6331 

0575 
9483 
8390 
7298 
6205 

0455 
9361 
8267 
7/73 
6080 

0335 
9239 
8144 
7049 
5954 

02/4 
9(18 
802) 
6925 
5828 

<094 
8996 
7898 
6800 
5702 

9973 
8874 
7775 
6675 
5576 

9852 
8752 
765  / 
655  ( 
5450 

SO'9732 
81  -8630 
827528 
83-6426 
84-5324 

4C3(3( 
4/767( 
42'22I( 
42-675/ 
43'(29( 

3367 
79/0 
2452 
6995 
(537 

3603 
8148 
2693 
7238 
(783 

3839 
8386 
2934 
7482 
2030 

4074 
8625 
3(75 
7725 

2276 

43(0 
8863 
34/6 
7969 
2522 

4546 
9(0( 
3657 
82(2 
2768 

478  ( 
9339 
3898 
8456 
30(4 

50(7 
9578 
4(38 
8699 
3260 

5253 
98(6 
4379 
8942 
3506 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

62 

5366 
4276 
3/86 
2096 
/C07 

5239 
4/48 
3057 
(966 

0874 

5//3 
4020 
2927 
/S35 

0742 

4986 
3892 
2798 
1704 
06/0 

4859 
3763 
2668 
(573 

0478 

473  ( 
3635 
2538 
/442 
0345 

4604 
3506 
2409 
1311 
02(3 

4477 
3378 
2279 
((79 
4080 

4350 
3249 
2(49 
(048 
9948 

85-4222 
86-3/20 
87-20(9 
88-09/7 
88-98/5 

43  '583  ( 
44-0371 
44-4911 
44'  945  ( 
45  '399  ( 

6080 
0622 
5(65 
9707 
4250 

6328 
0874 
54(9 
9964 
4509 

6577 
((25 
5673 
#220 
4768 

631-6 
(376 
5926 
0477 
5027 

7074 
/627 
6/80 
0733 

5286 

7323 
(879 
6434 
0989 

5545 

7572 
2(30 
6688 

(246 
5804 

7820 
238  ( 
694  ( 
(502 
6063 

8069 
2632 
7(95 
(758 
6322 

96 
97 

98 
99 
(00 

GO' 

5!)'  |  5S' 

57'   5li' 

5f)' 

54' 

53' 

52'  |   51' 

60'  |  59' 

58' 

57'  i  5(i' 

55' 

54'  |  53' 

5-2'   51' 

SINK. 

COSINE.            62° 

163 


TRAVERSE   TABLES. 


27 

/ 

2 
3 

4 
5 

COS  INK. 

SlXE.                     27° 

io'  li1" 

12' 

13 

14'   15' 

10'   17' 

18'    19' 

in'   ii'  12' 

13'   14' 

15' 

!(>'   17'   18' 

19' 

/ 
2 
3 
4 
5 

8897 
7794 
6690 
5587 
4484 

8895 
7791 
6686 
5582 
4477 

8894 
7788 
6682 
5577 
447  ( 

8893 
7786 
6679 
557) 
4464 

8892 
7783 
6675 
5566 
4458 

8890 
7780 
667/ 
556/ 
445( 

8889 
7778 
6667 
5555 
4444 

8888 
7775 
6663 
5550 

443S 

8886 
7772 
6659 
5545 
443  ( 

'8885 
1-7770 
2-6655 
3-5539 
4*4424 

'4566 
•9/32 
/  '3697 
C8263 
2'2829 

4568 
9/37 
3705 
8274 
2842 

4571 
9142 
37/3 
8284 
2855 

4574 
9/47 
3721 
8294 
2868 

4576 
9/52 
3728 
8305 
288  ( 

4579 
9/57 
3736 
83/5 
2894 

458  / 
9/63 
3744 
8325 
2907 

4584 
9/68 
3752 
8336 
2920 

4586 
9/73 
3759 
8346 
2932 

4589 
9/78 
3767 
8356 
2945 

6 

7 
8 
9 
10 

338  f 
2278 
//75 
007  / 
8968 

3373 
2268 
//64 
0059 
8955 

3365 
2259 
//53 
0047 
8942 

3357 
2250 
((43 
0036 
8928 

3349 
224  / 
1132 

0024 
89(5 

334  ( 

223  / 

1  121 
00/2 
8902 

3333 

2222 
lilt 

#000 
8888 

3325 
22/3 

1100 
9988 
8875 

33(7 

2203 
(089 
9976 
8862 

5'3309 
6-2/94 
7-1079 
7-9964 
8-8848 

27395 
3-/96I 
3-6526 
4-/092 
4-5658 

74)0 

(979 
6547 

1116 
5684 

7426 
/997 
6568 
M39 

57/0 

744  / 
20/5 
6589 
1162 
5736 

7457 
2033 
6609 
(/85 
5762 

7472 
205/ 
6630 
/209 

5787 

7488 
2069 
665  ( 
/232 
58/3 

7503 
2087 
667/ 
(255 
5839 

75/9 
2/05 
6692 
(278 
5865 

7534 
2/24 
67/3 
(302 
589  ( 

6 

7 
8 
9 
10 

II 
12 
13 
14 
15 

7865 
6762 
5659 
4556 
3452 

7850 
6746 
564/ 
4537 
3432 

7836 
6730 
5624 
45/8 
34(2 

7821 
67)4 
5607 
4500 
3393 

7807 
6698 
5590 
4481 
3373 

7792 
6682 
5572 
4462 
3353 

7777 
6666 
5555 
4444 
3333 

7763 
6650 
5538 
4425 
33/3 

7748 
6634 
5520 
4406 
3293 

9V733 
/0'66/S 
(/  '5503 
/  2  '4388 
13-3273 

5'0224 
S'4790 
5  '9355 
6'392( 
6-8487 

0252 
482/ 
9389 
3957 
8526 

02S/ 
4852 
9423 
3994 
8565 

0309 
4883 
9456 
4030 
8603 

0338 
49(4 
9490 
4066 

8642 

0366 
4945 
9524 
4/02 
868  ( 
T260 
7839 
24/7 
6996 
/575 

0395 
4976 
9557 
4/39 
8720 
SMI 
7883 
2464 
7045 
(627 

0423 
5007 
959  ( 
4/75 
8759 

045  / 
5038 
9624 
421  / 

8797 

0480 
5069 
9658 
4247 
8836 

// 
12 
13 
14 
IS 

16 

17 
18 
19 
20 

2349 
/246 
0143 
9040 
7936 

2328 
(223 
0/19 
90/4 
79/0 

2307 
(20( 
0095 
8989 
7883 

2285 
((78 
0071 
8964 

7857 

2264 
1156 

0047 
8939 
7830 

2243 
//33 
#023 
89/3 
7803 

222  ( 
1110 
9999 
8888 
7777 

2200 
(088 
9975 
8863 
7750 

2(79 
(065 
995( 
8837 
7723 

14-2157 

(5-/042 
15  '9927 
/6'88I2 
IT  7  697 

7-3053 
7-76/9 
8-2/84 
8  '6750 
9"/3/6 

3094 
7663 

223  / 
6799 
/368 

3/36 
7707 
2278 
6849 
(420 

3)77 
775  / 
::324 
6S98 
(471 

32/8 
7795 
2371 
6947 
(523 

3343 
7926 
2510 
7094 
(678 

3384 
7970 
2557 
7/43 
(730 

3425 
8014 
2603 
7/93 
(782 

16 

17 
18 
19 
20 

21 
22 
23 
24 
25 

6833 
5730 
4627 
3524 
242  f 

f805 
570/ 
4596 
3492 
2387 

6777 
5672 
4566 
3460 
2354 

6750 
5642 
4535 
3428 
232  / 

6722  6694 
56(3  5584 
4505  4474 
3396  3364 
2288  !  2254 

6666 
5554 
4443 
3332 
222  / 

6638 
5525 
4413 
3300 
2(88 

66/0 
5496 
4382 
3268 
2/54 

1  8  '6582 
/9'5466 
20-435/ 
2  /  '3236 
22-2121 

9-5882 
/  0'0448 
/0'50/3 
(0-9579 
(1*4/45 

5936 
0505 
5073 
96*/ 
42/0 

5991 

0562 
5(33 

9703 

4274 

6045 
06/8 
5(92 
9766 
4339 

6099 
0675 
5252 
9828 

4404 

6/54 
0732 
53// 
9890 

4468 

6208 
0789 
5370 
9952 
4533 

6262 
0846 
5430 
#0/4 
4598 

63/6 
0903 
5489 
0076 
4662 

637  / 
0960 
5549 
0/38 

4727 

21 
22 
23 
24 
25 

26 

27 

28 
29 
30 

1317 
0214 
9111 
8008 
6905 

(283 
0/78 
9074 
7969 
6865 

J248 
0/42 
9037 
793  / 
6825 

(2(4 
0(07 
8999 
7892 
6785 

1179 

0071 
8962 
7854 
6745 

((44 
#035 
8925 
78(5 
6705 

ino 

9999 
8887 
7776 
6665 

(075 
9963 
8850 
7738 
6625 

/040 
9927 
88/3 
7699 
6585 

23-1006 
23-9891 
24-8775 
257660 
26-6545 

//•87/( 

(2'3277 
/  2"  7843 
(3'2408 
(3'6974 

8778 

3347 
79/5 
2483 
7052 

8845 
34/6 
7987 
2558 
7/29 

S9/3 
3486 
8060 
2633 
7207 

8980 
3556 
8/32 
2708 
7285 

9047 
3626 
8205 
2783 
7362 

9(14 
3696 
8277 
2858 
7440 

9/82 
3766 
8349 
2933 
75(7 

9249 
3835 
8422 
3008 
7595 

93/6 
3905 
S494 
3083 
7672 

26 

27 
28 
29 

30 

31 
32 
33 
34 
35 

580/ 
4698 
3595 
2492 
1389 

5760 
4656 
355  ( 
2447 
/342 

57/9 
46/3 
3507 
2402 
(296 

5678 
457( 
3464 
2356 
(249 

5637 
4528 
3420 
23/1 
1203 

5595 
4485 
3376 
2266 
((56 

5554 
4443 
3332 
222  / 
1/09 

55/3 
4400 
3288 
2/75 
(063 

547  / 
4358 
3244 
2/30 
(016 

27-5430 
28-4315 
29-3200 
30-2084 
3)  0969 

/4-/540 
/4'6/06 
15  0672 
IS  5237 
IS  '9803 

(620 
6/89 
0757 
5325 
9894 

"(700 
6271 
0842 
54/3 
9984 

/78/ 
6354 
0928 
550  / 
#075 

fS6( 
6437 
(0/3 
5589 
0/65 

/94/ 
6520 
(098 
5677 
0256 

202  ( 
6602 
((84 
5765 
0346 

2/0) 
6685 
(269 
5853 
0437 

2/S/ 
6768 
(354 
594( 
0527 

226/ 
685  / 
/440 
6029 
06(8 

31 
32 
33 
34 
35 

36 

37 
38 
39 

40 

0286 
9/82 
8079 
6976 
5873 

0238 
9/33 
8029 
6924 
5820 

0(90 

9084 
7978 
6872 
5767 

0(42 
9035 
7928 
6821 
57/3 

0094 
8986 
7877 
6769 
5660 

#046 
8936 
7826 
67(7 

5607 

9998 
8887 
7776 
6665 
5554 

9950 
8838 
7725 
66/3 
5500 

9902 

8788 
7675 
656( 

5447 

3  /  '9854 
32-8739 
33  7624 
34-6509 
35-5394 

16-4369 
16-8935 
17-3501 
17'8066 
/  8'2632 

4462 
903  / 
3599 
8/67 
2736 

4555 
9/26 
3697 
8268 
2839 

4648 
9222 
3796 
8369 
2943 

4742 
93/8 
3894 
8470 
3046 

4835 
94/3 
3992 
857  / 
3/50 

4928 
9509 
4090 
8672 
3253 

502  ( 
9605 
4(89 
8772 
3356 

5//4 
9700 
4287 
8873 
3460 

5207 

9796 
4385 
8974 
3563 

36 
37 
38 
39 
40 

4/ 
42 
43 
44 
45 

4770 
3667 
2563 
1460 
0357 

47/5 
36// 
2506 
/402 
0297 

466  / 
3555 
2449 
/343 
0237 

4606 
3499 
2392 
1285 
0/78 

4552 
3443 
2335 
(226 

OIIS 

4497 
3387 
2277 
((68 
4058 

4442 
3331 
2220 
((09 
9998 

4388 
3275 
2(63 
(050 
9938 

4333 
32/9 
2/05 
0992 
9878 

36-4278 
37-3/63 
38-2048 
39-0933 
39'98/S 

(87/98 
I9-/764 
(9'6330 
20-0895 
20  '546  / 

7304 
(872 
644/ 
/009 
5578 

74/0 
(98/ 
6552 
1123 
5694 

75/6 
2090 
6663 
/237 
58/0 

7622 
2/98 
6775 
(35/ 
5927 

7728 
2307 
6886 
(465 
6043 

7834 
24/6 
6997 
(578 
6/60 

7940 
2524 
7/08 
/692 
6276 

8046 
2633 
72/9 
/806 
6392 

8/52 
274  / 
7330 
(920 
6509 

41 

42 
43 
44 
45 

46 
47 
48 
49 
50 

9254 
8)5) 
7047 
5944 
484  / 

9/93 
8088 
6984 
5879 
4775 

9/32 
8026 
6920 
5814 
4708 

9070 
7963 
6856 
5749 
4642 

9009 
790  ( 
6792 
5684 
4575 

8948 
7838 
6728 
56(8 
4509 

8887 
7775 
6664 
5553 

4442 

8825 
77/3 
6600 
5488 
4375 

8764 
7650 
6536 
5422 
4309 

40-8703 
4C7587 
42-6472 
43-5357 
44-4242 

21  -0027 
21  -4593 
21-9159 
22'3724 
22-8290 

0(46 
47/4 
9283 
3S5/ 
8420 

0265 

4836 
9407 
3978 
8549 

0384 
4958 
953  / 
4/05 
8678 

0503 
5079 
9655 
423  / 

8808 

0622 
520  / 
9779 
4358 
8937 

074  / 
5322 
9904 
4485 
9066 

0860 
5444 
#028 
4612 
9/96 

0979 
5565 
0/52 
4738 
9325 

(098 
5687 
0276 
4865 
9454 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

3738 
2635 
(532 
0428 
9325 

3670 
2566 
/46/ 
0357 
9252 

3602 
2497 
(39( 
0285 
9(79 

3535 
2427 
(320 
02(3 
9(06 

3467 
2358 
(250 
0(41 
9033 

3399 
2289 
((79 

#069 
8959 

333  / 
2220 
1108 
9997 
8886 

3263 
2/50 
(038 
9925 
88(3 

3/95 
208  / 
0967 
9853 
8739 

45-3/27 
46-20/2 
470896 
47-9781 
48-8666 

23-2856 
23-7422 
24-/9S8 
24-6553 
25'/((9 

2988 
7556 
2/25 
6693 
(262 

3/20 
769  / 
2262 
6833 
(404 

3252 
7825 
2399 
6973 
(546 

3384 
7960 
2536 
7//2 
(688 

35/6 
8094 
2673 
7252 
(83( 

3648 
8229 
28/0 
7392 
/973 

3779 
8363 
2947 
753  / 

2115 

39// 
8498 
3084 
767  / 
2257 

4043 
8632 
322  ( 
78(0 
2399 

51 
52 
53 
54 
55 

56 

57 
58 
59 

60 

8222 
7/19 
60/6 
49/2 
3809 

8148 
7043 
5939 
4834 
3730 

8073 
6967 
5862 
4756 
3650 

7999 
6892 
5784 
4677 
3570 

7924 
6816 
5707 
4599 
3490 

7850 
6740 
5630 
4520 
34/0 

7775 
6664 
5553 
4442 
3330 

7700 
6588 
5475 
4363 
3250 

7626 
65/2 
5398 
4284 
3/70 

49-7551 
50-6436 
51-5321 
52-4205 
53-3090 

25-5685 
26  '025  ( 
26-48/7 
26-9382 
27-3948 

5830 
0398 
4967 
9535 
4(04 

5975 
0546 
5/17 

9688 
4259 

6120 
0693 
5267 
9840 
44/4 

6265 

084  ( 
54(7 
9993 
4569 

6409 

0988 
5567 
#/46 

4724 

6554 
//36 
57(7 
0298 
4880 

6699 
(283 
5867 
045  / 
5035 

6844 
/430 
60/7 
0603 
5/90 

6988 
(578 
6(67 
0756 
5345 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

2706 
1601 

0500 
9397 
8293 

2625 
/52( 
04(6 
93(2 
8207 

2544 
(438 
0332 
9226 
8(2( 

2463 
(356 
0249 
9141 
8034 

2382 
(273 
0(65 
9056 
7948 

2300 
1191 
#08( 
897( 
786) 

22/9 
((08 
9997 
8886 
7775 

2/38 
/025 
99/3 
8800 
7688 

2056 
0943 
9829 
87/5 
760  / 

54-1975 
55-0860 
55-9745 
56-8630 
5775/4 

27  85/4 
28'3080 
28-7646 
29'22(( 
29  '6777 

8672 
3240 
7809 
2377 
6945 

8830 
340  / 
7972 
2543 
7//4 

8988 
356/ 
8/35 
2708 
7282 

9/45 
372/ 
8298 
2874 
7450 

9303 
3882 
846  / 
3039 
76/8 

946  / 
4042 
8623 
3205 
7786 

96/9 
4202 
8786 
3370 
7954 

9776 
4363 
8949 
3536 
8/22 

9934 
4523 
9((2 
370/ 
8290 
2879 
7468 
2057 
6647 
/236 

61 

62 
63 
64 

65 

7/90 
6087 
4984 
388/ 
2778 

7/03 
5998 
4894 
3789 
2685 

70/5 
5909 
4803 
3697 
259  / 

6927 
5820 
47(3 
3606 
2498 

6839 
573( 
4622 
35(4 
2405 

675  ( 
564  ( 
4532 
3422 
23/2 

6663 
5552 
444) 
3330 
22(9 

6575 
5463 
4350 
3238 
2/25 

6487 
5374 
4260 
3/46 
2032 

58-6399 
59-5284 
60-4/69 
6  /  '3054 
62-1939 

30'  (343 
30-5909 
3  (  '0475 
31  '5040 
3T9606 

(5(4 

6082 
065  ( 
52(9 
9787 

/685 
6256 
0827 
5398 
9969 

/S55 
6429 
(002 
5576 
#/50 

2026 
6602 
((78 

5755 
033  / 

2/97 
6776 
(354 
5933 
05/2 

2367 
6949 
(530 
6/11 

0693 

2538 
7/22 
1706 
6290 
0874 

2709 
7295 
/S82 
6468 
(055 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 

/674 
057  / 
9468 
8365 
7262 

(580 
0475 
937  / 
8266 
7/62 

/486 
0380 
9274 
8/68 
7062 

1391 
0284 
9/77 
8070 
6963 

(297 
0(88 
9080 
797  / 
6863 

/202 
#092 
8982 
7873 
6763 

(108 
9996 
8885 
7774 
6663 

/0/3 
9900 
8788 
7675 
6563 

09/8 
9804 
869  / 
7577 
6463 

63-0823 
63-9708 
64-8593 
657478 
66-6363 

32'4I72 
32  8738 
33-3304 
33-7869 
34-2435 

4356 
8924 
3493 
806( 
2629 

4540 
9//0 
368/ 
8252 
2823 

4723 
9297 
3870 
8444 
30/7 

4907 
9483 
4059 
8635 
32/( 

5090 
9669 
4248 
8827 
3405 

5274 
9855 
4437 
90/8 
3599 

5458 
#042 
4625 
9209 
3793 

564  / 
0228 
48/4 
940  / 
3987 

5825 
04)4 
5003 
9592 
4/8( 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

6158 
5055 
3952 
2849 
/746 

6057 
4953 
3848 
2744 
(639 

5956 
485  / 
3745 
2639 
/533 

5855 
4748 
3641 
2534 
/427 

5754 
4646 
3537 
2429 
1320 

5653 

4543 
3433 
2324 
(2/4 

5552 

4441 
3329 
22/8 
M07 

5450 
4338 
3225 
2//3 
1000 

5349 
4235 
3/2/ 
2008 

0894 

67-5248 
68-4/33 
69-30/7 
70-1902 
71-0787 

34'  700  / 
35'  (567 
35-6)33 
36-0699 
36-5264 

7/98 
/766 
6335 

0903 
547/ 

7394 
(965 
6536 
1107 
5678 

759  / 
2/65 
6738 
1312 
5885 

7788 
2364 
6940 
(5/6 
6092 

7984 
2563 
7(42 
(720 
6299 

8/8( 
2762 
7343 
(925 
6506 

8377 
296  / 
7545 
2/29 
67/3 

8574 
3/60 
7747 
2333 
6920 

8770 
3359 
7948 
2537 
7(26 

76 
77 
78 

79 
80 

81 
82 
83 
84 
85 

0643 
9539 
8436 
7333 
6230 

0535 
9430 
8326 
722  / 
6//7 

0427 
932  / 
82/6 
7//0 
6004 

0320 
92/2 
8/05 
6998 
5891 

02/2 
9/03 
7995 
6886 
5778 

#104 
8994 
7884 
6774 
5665 

9996 
8885 
7774 
6662 
555  / 

9888 
8775 
7663 
655  / 
5438 

9780 
8666 
7552 
6438 
5325 

7T9672 
72-8557 
73-7442 
74-6326 
75  '52/( 

36-9830 
37-4396 
37-8962 
38-3528 

38-8093 

#040 
4608 
9/77 
3745 
83(3 

0249 
4820 
939  / 
3962 
6533 

0459 
5032 
9606 
4180 
8753 

0668 
5245 
982( 
4397 
8973 

0878 
5457 
#035 
46/4 
9(93 

(087 
5669 
0250 
483  / 
9413 

1297 
5881 
0465 
5048 
9632 

/506 
6093 
0679 
5266 
9852 

(7(5 
6305 
0894 
5483 
#072 

81 
82 
83 
84 
85 
'86 
87 

ss 

89 
90 

86 

87 
88 
89 
90 

5/27 

4024 
2920 
(8/7 
07/4 

50/2 
3908 
2803 
(699 
0594 

4898 
3792 
2686 
<58/ 
0475 

4784 
3677 
2569 
(462 
0355 

4669 
356  / 
2452 
1344 

0235 

4555 

3445 
2335 
(225 
#//5 

4440 
3329 
22/8 
1107 
9996 

4326 
32(3 
2(0) 
0988 

9876 

42(( 

3097 
/9S3 
0869 

9755 

76-4096 
77-2981 
78-1866 
79-0751 
79-9635 

39-2659 
39-7225 
40-/79/ 
40-6357 
4  /  '0922 

2882 
7450 
20(8 
6587 
((55 

3/04 
7675 
2246 
68(7 
(388 

3327 

7900 
2474 
7047 
1621 

3549 
8/25 
270  / 
7278 
(854 

3772 
8350 
2929 
7508 
2087 

3994 
8575 
3/57 
7738 
23/9 

4216 
8800 
3384 
7968 
2552 

4439 
9025 
36/2 
8/98 
2785 

466  / 
9250 
3839 
8428 
30/7 

91 
92 
93 
94 
95 

9611 
8508 
7404 
630  / 
5(98 

9490 
8385 
728  ( 
6)76 
5072 

9369 
8263 
7(57 
605  ( 
4946 

9248 
8I4( 
7034 
5926 
48/9 

9/27 
8018 
69/0 
580) 
4693 

9006 
7896 
6786 
5676 
4566 

8884 
7773 
6662 
555  / 
4440 

8763 
765( 
6538 
5426 
43(3 

8642 
7528 
64/4 
5300 
4(86 

80-8520 
8/7405 
82  6290 
83-5/75 
84-4060 

4  /  -5488 
42-0054 
42-4620 
42-9/86 

43'375/ 

5724 
0292 
4860 
9429 
3997 

5959 
0530 
5101 
9672 
4243 

6/95 
0768 
5342 
99(5 
4489 

6430 
(006 
5582 
#/58 

4735 

6665 
(244 
5823 
040  / 

4980 

690  / 
/482 
6063 
0645 

5226 

7/36 
(720 
6304 
0888 
547  ( 

737  / 
/95S 
6544 

1131 
57/7 

7606 
2/95 
6784 
(374 
5963 

9) 
92 
93 
94 
95 

96 

97 
98 
99 
(0 

62 

4095 
2992 
/889 
0785 
9682 

3967 
2863 
(758 
0654 
9549 

3840 
2734 
1628 
0522 
94(6 

37(2 
2605 
(496 
039  ( 
9283 

3584 
2476 
(367 

0259 
9/50 

3456 

2347 
/237 
#/27 

90/7 

3329 
22(7 
1106 
9995 

8S84 

320  ( 
2088 
0976 
9863 
875( 

3073 
1959 
0845 
973  / 

86/7 

85'2944 
86-1829 
87-0714 
87-9599 

88'8<184 

43-83/7 
44-2883 
44-7449 
45'20/S 
45  6580 

8566 
3(34 
7702 
227( 

6839 

8814 
3385 
7956 
2527 

7098 

9062 
3636 
8209 
2783 

7357 

931  / 

3887 
8463 
3039 

76/5 

9559 
4/38 
87/6 
3295 

7874 

9807 
4389 
8970 
355/ 
8/33 

#055 
4639 
9223 
3807 
839( 

0304 
4890 
9477 
4063 
S650 

0552 
5(4( 
9730 
43/9 

8908 

96 
97 
98 
99 
)00 

50' 

49' 

48' 

47'  |  46' 

45' 

44' 

43' 

4-2' 

41' 

50'   |  49' 

48'  |  47'  |  46' 

45' 

44' 

43'  |  4-2' 

41' 

V 

SINE. 

COSINE.            62° 
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TRAVERSE  TABLES. 


27 
/ 

2 
3 
4 
5 

0           COSINE. 

SINE.             27° 

20' 

-21'   22'   23'   24'  [  25'   26'  |  27'   28' 

29' 

•20'  |  21'   22'  TZ3'   24' 

25' 

2<!'   27' 

28'  '  2!)' 

8884 
7767 
6651 
5534 
44/8 

8882 
7764 
6646 
5529 
4411 

888/ 
7762 
6642 
5523 
4404 

8879 
7759 
6638 
55/8 
4397 

8878 
7756 
6634 
55/3 
439  / 

8877 
7754 
6630 
5507 
4384 

8875 
775  / 
6626 
5502 
4377 

8874 
7748 
6622 
5497 
437/ 

8873 
7746 
66/8 
549/ 
4364 

•887; 
1  7743 
2'66;4 
3'5486 
4-4357 

'4592 
•9/83 
(  '3775 
(  '8367 
2-2958 

4594 
9/88 
3783 
8377 
297  / 

4597 
9(94 
3790 
8387 
2984 

4599 
9(99 
3798 
8398 
2997 

4602 
9204 
3806 
8408 
30(0 

4605 
9209 
38(4 
84/8 
3023 

4607 
92(4 
3S2( 
8429 
3036 

46/0 
92/9 
3829 
8439 
3049 

46)2 
9225 
3837 
8449 
3062 

46(5 
9230 
3845 
8460 
3075 

( 

2 
3 

4 
5 

6 
7 
8 
9 
/O 

330/ 
2/85 
/068 
9952 
8835 

3293 
2/75 
/057 
9939 
8822 

3285 
2/66 
(047 
9927 
8808 

3277 
2/56 
/036 
99/5 
8795 

3269 
2/47 
(025 
9903 
8782 

326/ 
2/38 
/0/5 
989/ 
8768 

3253 
2/28 
/004 
9879 
8755 

3245 
2//9 
0993 
9867 
874/ 

3237 
2//0 
0982 
9855 
8728 

5-3229 
6-2/00 
7-0972 
7'9843 
S'87/5 

2'7550 
3'2/42 
3'6733 
4'I325 
4-5917 

7565 
2/60 
6754 
/348 
5942 

7581 
2(78 
6775 
(37; 
5968 

7596 
2;96 
6795 
(395 

5994 

7612 
22(4 
68(6 
14(8 

6020 

7627 
2232 
6837 

(44( 
6046 

7643 
2250 
6857 
(464 
6072 

7658 
2268 
6878 
(488 
6097 

7674 
2286 
6899 
1511 
6)23 

7689 
2304 
69(9 
(534 
6(49 

b 

7 
8 
9 
10 

// 
;2 

13 
14 
IS 

77/9 
6602 
5486 
4369 
3253 

7704 
6586 
5468 
4350 
3232 

7689 
6570 
545  / 
4332 
32/2 

7674 
6554 
5433 
43/3 
3/92 

7660 
6538 
54/6 
4294 
3/72 

7645 
6522 
5399 
4275 
3/52 

7630 
6506 
538  / 
4257 
3/32 

76/5 
6490 
5364 
4238 
3/(2 

760  / 
6474 
5346 
42/9 
3092 

97586 
/0-6457 
/  /  '5329 
)2'4200 
13-3072 

5'0508 
5  '5/00 
5  '9  692 
6'4283 
6'8875 

0537 
5131 
9725 
43;9 

89/4 

0565 
5;62 
9759 
4356 
8952 

0594 
5(93 
9792 
4392 
899  ( 

0622 
5224 
9826 
4428 
9030 

0650 
5255 
9860 
4464 
9069 

0679 
5286 
9893 
4500 
9(07 

0707 
53)7 
9927 
4536 
9)46 

0736 
5348 
9960 
4573 
9)85 

0764 
5379 
9994 
4609 
9224 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

2/36 

/020 
9903 
8787 
7670 

2115 
0997 
9879 
876/ 
7643 

2093 
0974 
9855 
8736 
76/7 

2072 
095/ 
983  / 
87/0 
7590 

2050 

0929 
9807 
8685 
7563 

2029 

0906 
9783 
8659 
7536 

2008 

0883 
9759 
8634 
75/0 

(986 
0860 
9734 
8609 
7483 

/965 
0837 
97/0 
8583 
7456 

/4-I943 
(5-08/5 
/  5  -9686 
16-8558 
17-7429 

7  '3467 
7'8058 
8  '2650 
87242 
9-/S33 

3508 
S/02 
2696 
7291 
1885 

3549 
8;46 
2743 
7340 
(937 

359  ( 
8(90 
2789 
7389 
(983 

3632 
8234 
2836 
7438 
2040 

3673 
8278 
2882 
7487 
2092 

37/5 
8322 
2929 
7536 
2143 

3756 
8366 
2975 
7585 
2)95 

3797 
84)0 
3022 
7634 
2247 

3838 
8453 
3068 
7683 
2298 

16 

17 
18 
19 
20 

21 
22 
23 
24 
25 

6554 
5437 
4321 
3204 
2088 

6525 
5408 
4290 
3/72 
2054 

6497 
5378 
4259 
3/40 
202/ 

6469 
5349 
4228 
3/08 
/987 

644/ 
53/9 
4/98 
3076 
(954 

64/3 
5290 
4/67 
3044 
(920 

6385 
5260 
4/36 
30// 
/887 

6357 
523  / 
4/05 
2979 
/853 

6329 
520  / 
4074 
2947 
(820 

I8'6300 
19-5172 
20'4043 
21-2915 
22'/786 

9'6425 
(0-/0/7 
/  0-5608 
/  /  '0200 
/T4792 

6479 
(073 
5668 
0262 
4856 

6533 
;(30 
5727 
0324 
492; 

6588 
087 
5787 
0386 
4985 

6642 
(244 
5846 
0448 
5050 

6696 
(30( 
5905 
05(0 
5((5 

6750 
(358 
5965 
0572 
5(79 

6805 
1414 
6024 
0634 
5244 

6859 
;47) 
6083 
0696 
5308 

69(3 
(528 
6(43 
0758 
5373 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

097  / 
9855 
8738 
7622 
6505 

0936 
98/8 
870  / 
7583 
6465 

0902 
9782 
8663 
7544 
6425 

0867 
9746 
8626 
7505 
6385 

0832 
97/0 
8588 
7466 
6345 

0797 
9674 
855  / 
7428 
6304 

0762 
9638 
85/3 
7389 
6264 

0727 
9602 
8476 
7350 
6224 

0693 
9565 
8438 
73// 

6/84 

23-0658 
23-9529 
24  -840  / 
257272 
26-6/44 

/  (  -9383 
(2-3975 
(2-8567 
/3-3/5S 
/  3  '7750 

9450 
4045 
8639 
3233 
7827 

95;s 

4((4 

87i  ; 

3308 
7905 

9585 
4(84 
8784 
3383 
7982 

9652 

4254 
8856 
3458 
8060 

97(9 
4324 
8928 
3533 
8(37 

9786 
4393 
900( 
3608 
8215 

9853 

4463 
9073 
3683 
8292 

9920 
4533 
9)45 
3757 
8370 

9988 
4602 
92(7 
3832 
8447 

26 
27 
28 
29 
30 

31 
32 
33 

34 
35 

5389 
4272 
3/56 
2039 
0923 

5347 
4229 
3111 
1994 
0876 

5306 
4/87 
3067 
(948 
0829 

5264 
4/44 
3023 
(903 
0782 

5223 
4/0/ 
2979 
/857 
0735 

5/S/ 
4058 
2935 
(8/2 
0689 

5/40 
40/5 
289  / 
(766 
0642 

5098 
3972 
2846 
(72/ 
0595 

5057 
3929 
2802 
/675 
0548 

27-50/5 
28-3886 
29-2758 
30-/629 
3/-050/ 

(4-2342 
/4'6933 
IS'1525 
IS'6117 
16-0708 

2422 
70/6 
1610 
6204 
0799 

2502 
7099 
(695 
6292 
0889 

2582 
7(8( 
I78( 
6380 
0980 

2662 
7264 
(866 
6468 
(070 

2742 
7347 
(95( 
6556 
((60 

2822 
7429 
2036 
6644 
(25( 

2902 
75(2 
2(22 
673  ( 
(341 

2982 
7594 
2207 
68(9 
1431 

3062 
7677 
2292 
6907 
(522 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

9806 
8690 
7573 
6457 
5340 

9758 
8640 
7522 
6404 
5287 

97/0 
859  / 
7472 
6352 
5233 

9662 
854  / 
742  / 
6300 
5/80 

96/4 
8492 
7370 
6248 
5/26 

9565 
8442 
73/9 
6/96 
5073 

95/7 
8393 
7268 
6/44 
50/9 

9469 
8343 
72/7 
609/ 
4965 

942/ 
8293 
7/66 
6039 
49/2 

3T9372 
32  8244 
337//5 
34'5987 
35'4858 

(6-5300 
(6-9892 
(7-4483 
(7-9075 
(S'3667 

5393 
9987 
458/ 
9/76 
3770 

5486 
#083 
4680 
9276 
3873 

5579 
0(78 
4778 
9377 
3977 

5672 
0274 
4876 
9478 
4080 

5765 
0369 
4974 
9579 
4)83 

5858 
0465 
5072 
9679 
4286 

595/ 
056; 
5;70 
9780 
4390 

6044 
0656 
5268 
988( 
4493 

6(37 
0752 
5366 
998) 
4596 

36 
37 
38 
39 

40 

4/ 
42 
43 
44 
45 

4224 
3/07 
/99/ 
0874 
9758 

4/69 
305  / 
(933 
08/5 
9697 

4//4 
2995 
1876 
0757 
9637 

4059 
2939 
1818 
0698 
9577 

4004 
2882 
/76/ 
0639 
95/7 

3949 
2826 
(703 
0580 
9457 

3894 
2770 
/645 
052  / 
9396 

3839 
27/4 
(588 
0462 
9336 

3785 
2657 
(530 
0403 
9276 

36-3729 
37-2601 
38-1472 
39-0344 
39-92/5 

(8-8258 
(9-2850 
(9-7442 
20-2033 
20'6625 

8364 
2958 
7553 
2(47 
674; 

8470 
3067 
7664 
226  ( 
6857 

8576 
3(75 
7775 
2374 
6974 

8682 

3284 
7886 
2488 
7090 

8788 
3392 
7997 
2602 
7206 

8894 
350( 
8108 
27(5 
7322 

9000 
3609 
82/9 
2829 
7438 

9/05 
37/8 
8330 
2942 
7555 

92/( 
3826 
8441 
3056 
767/ 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

864  / 
7525 
6408 
5292 
4/75 

8580 
7462 
6344 
5226 
4/08 

8518 
7399 
6280 
5/6/ 
4042 

8457 
7336 
62/6 
5095 
3975 

8395 
7273 
6/5/ 

5030 
3908 

8333 
72/0 
6087 
4964 
384/ 

8272 
7/47 
6023 
4898 
3774 

8210 
7084 
5958 
4833 
3707 

8/48 
702  / 
5894 
4767 
3640 

40'8087 
41  '6958 
42'5830 
43-4701 
443573 

2C/2/7 
21  -5808 
22'0400 
22-4992 
22-9583 

(335 
5930 
0524 
5118 
97(2 

U54 
605  ( 
0648 
5245 
9842 

(573 
6(73 
0772 
537( 
997( 

(692 
6294 
0896 
5498 
#(00 

(8I( 
64(5 
(020 
5624 
0229 

(929 
6537 
(144 

575  / 
0358 

2048 
6658 
)268 
5877 
0487 

2/67 
6779 
1392 
6004 
06(6 

2286 
690  / 
(5;5 
6(30 

0745 

46 
47 
48 
49 
50 

i/ 
52 
53 
54 
55 

3059 
(942 
0826 
9709 
8593 

2990 
(873 
0755 
9637 
85/9 

2922 
1803 
0684 
9565 
8446 

2854 
/734 
06/3 
9493 
8372 

2786 
(664 
0542 
9420 
8298 

27/8 
/594 
047/ 
9348 
8225 

2649 
(525 
0400 
9276 
8/5/ 

258  / 
/455 
0329 
9203 

8077 

25/2 
/3S5 
0258 
9/3/ 
8004 

45-2444 
46-1315 

47-0/87 
47-9058 

48-7930 

23-4/75 
23-8767 
24-3358 
24-7950 
25  2542 

4307 
890  ( 
3495 
8089 
2684 

4438 
9035 
3632 
8229 
2826 

4570 
9170 
3769 
8368 
2968 

4702 
9304 
3906 
8508 
3)(0 

4834 
9433 
4043 
8647 
3252 

4965 
9572 
4/80 
8787 
3394 

5097 
9707 
43)6 
8926 
3536 

5229 
9841 
4453 
9066 
3678 

5360 
9975 
4590 
9205 
3820 

5/ 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 

57 
58 
59 
60 

7476 
6360 
5243 
4/27 
30/0 

740  / 
6283 
5/66 

4048 
2930 

7326 
6207 
5088 
3969 
2850 

7252 
6/3/ 
50// 

3890 
2770 

7/77 
6055 
4933 
38// 
2689 

7/02 

5978 
4855 
3732 
2609 

7027 
5902 
4778 
3653 
2529 

6952 
5826 
4700 
3574 

2448 

6876 
5749 
4622 
3495 
2368 

49  '680  / 
50-5673 
51  '4544 
52'34/e 
53-2287 

25-7/33 
26'  (725 
26-63/7 
27-0908 
27-5500 

7278 
(872 
6466 
(061 
5655 

7423 
20(9 
66(6 
12(3 
58(0 

7567 
2(67 
6766 
(365 

5965 

77(2 
23(4 
69(6 
(5)8 
6(20 

7856 
246) 
7066 
(670 
6275 

800  / 
2608 
72/5 
/S23 
6430 

8/46 
2755 
7365 
(975 
6585 

8290 
2903 
75/5 
2/27 

6740 

8435 
3050 
7665 
2279 

6894 

61 
62 
63 
64 
65 

(894 
0777 
966/ 
8544 
7428 

/8/2 
0694 
9576 
8459 
7341 

(73( 
06// 
9492 
8373 
7254 

(649 
0529 
9408 
8287 
7/67 

(567 
0446 
9324 
8202 
7080 

/486 
0363 
9239 
81/6 
6993 

/404 
0279 
9/55 
8030 
6906 

/322 
0/96 
9070 
7945 
68/9 

/240 
Ot/3 
8986 
7859 
6732 

54'//59 
55-0030 
55  "890  ( 
567773 
57  '6644 

28-0092 
28-4683 
28-9275 
29-3867 
29-8453 

0249 
4843 
9438 
4032 
8626 

0407 
5004 
9600 
4(97 
8794 

0564 
5(64 
9763 
4363 
8962 

0722 
5324 
9926 
4528 
9)30 

0879 
5484 
#089 
4693 
9298 

1037 
5644 
0251 
4858 
9466 

O94 
5804 
04)4 
5024 
9633 

/352 
5964 
0576 
5/89 
980  ( 

(509 
6/24 
0739 
5354 
9969 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

63  // 
5/95 
4078 
2962 
1845 

6223 
5/05 
3987 
2869 
(752 

6/35 
50/6 
3896 
2777 
/658 

6046 
4926 
3805 
2685 
/564 

5958 
4836 
37/4 
2593 
1471 

5870 
4747 
3623 
2500 
(377 

578; 

4657 
3532 
2408 
(283 

5693 
4567 
344  / 
23/5 
//89 

5604 
4477 
3350 
2223 
(096 

58-55(6 
59-4387 
60-3259 
61-2130 
62-1002 

30-3050 
30-7642 
3  /  '2233 
3/-6S25 
32'/4/7 

3220 
78(5 
2409 
7003 
1597 

3391 
7988 
2585 
7(8( 
(778 

356  ( 
8(6; 
2760 
7360 
(959 

3732 

8334 
2936 
7538 
2(40 

3902 
8507 
3((l 
77)6 
232) 

4073 
8680 
3287 
7894 
250  / 

4243 

8853 
3463 
8072 
2682 

44(3 

9026 
3638 
8250 
2863 

4584 
9/99 
38/4 
8429 
3043 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

0729 
96/2 
8496 
7379 
6263 

0634 
95/6 
8398 
7280 
6/62 

0539 
9420 
830  / 
7/8/ 
6062 

0444 
9323 
8203 
7082 
5962 

0349 
9227 
8/05 
6983 
5862 

0254 
9/3/ 
8007 
6884 
576/ 

0/59 
9034 
79/0 
6785 
566/ 

#064 
8938 
78/2 
6686 
5560 

9968 
8S4/ 
77/4 
6587 
5459 

62'9S73 
63-8744 
64-76/6 
65-6487 
66'  5359 

32  6008 
33-0600 
33-5/92 
33-9783 
34-4375 

6192 
0786 
5380 
9974 
4569 

6375 
0972 
5569 
#(66 
4762 

6558 
((58 
5757 
0357 
4956 

6742 
(344 
5946 
0548 
5150 

6925 
(530 
6)34 
0739 
5344 

7/09 
1716 
6323 
0930 
5537 

7292 
)902 
65M 
1121 
5731 

7475 
2087 
6700 
(3(2 
5924 

7658 
2273 
6888 
;503 
6118 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

5146 
4030 
29/3 
(797 

0680 

5045 
3927 
2809 
1691 
0573 

4943 
3824 
2705 
(586 
0466 

484  ( 
372/ 
2600 
1480 
0359 

4740 
36/8 
2496 
(374 
0252 

4638 
35/5 
2392 
/268 

0/45 

4536 
34/2 
2287 
//63 

#038 

4434 
3308 
2/82 
/057 
993  / 

4332 

3205 
2078 
0951 
9823 

67-4230 
68'3/02 
69-1973 
70-0845 
70-97/6 

34-8967 
35-3558 
35'8/SO 
36-2742 
36-7333 

9(63 

3757 
835  ( 
2946 
7540 

9359 

3956 
8553 
3(50 
7747 

9556 
4(55 
8754 
3354 
7953 

9752 

4354 
8956 
3558 
8/60 

9948 

4553 
9(57 
3762 
8366 

#/44 
475; 
9359 
3966 
8573 

0341 

4950 
9560 
4)70 
8780 

0537 
5/49 
976/ 

4374 
8986 

0733 

5348 
9963 
4578 
9/92 

76 

77 
78 
79 
80 

8/ 
82 
83 
84 
85 

9564 
8447 
7331 
62/4 
5098 

9455 
8338 
7220 
6/02 
4984 

9347 
8228 
7/09 
5990 
4871 

9239 
8118 
6998 
5877 
4757 

9/30 
8009 
6887 
5765 
4643 

9022 
7899 
6776 
5652 
4529 

89/3 
7789 
6664 
5540 
44/5 

8805 
7679 
6553 
5427 
430  / 

8696 
7569 
6442 
53/5 
4/87 

71-8588 
72-7459 
73-6330 
74-5202 
75-4073 

37'/925 
37-65/7 
38-//08 
38-5700 
39-0292 

2(34 
6728 
(323 
59(7 
051  ( 

2343 
6940 
(537 
6(34 
0731 

2553 
7(52 

(75; 

635( 
0950 

2762 
7364 
/966 
6568 
((70 

297  ( 
7576 
2(80 
6785 
(389 

3/80 
7787 
2394 
7002 
(609 

3389 
7999 
2609 
72)8 
(828 

3598 
82/( 
2823 
7435 
2048 

3807 
8422 
3037 
7652 
2267 

81 
82 
83 
-84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

398/ 
2865 
(748 
0632 
95/5 

3866 
2748 
1631 
05/3 
9395 

375  / 
2632 
(5/3 
0394 
9275 

3636 
25/6 
/395 
0275 
9/54 

352  / 

2399 
(278 
0/56 
9034 

3406 
2283 
1  ICO 
#037 
89/3 

329  ( 
2/66 
(042 
99/7 
8793 

3/76 
2050 
0924 
9798 
8672 

3060 
/933 
0806 
9679 
855; 

76-2945 
77-1816 
78-0688 
78  '9559 
79-8431 

39-4883 
39-9475 
40-4067 
40-8658 
4C3250 

5(05 
9700 
4294 
8888 
3482 

5328 

9924 
452  ( 

9118 
37(5 

5550 

#149 
4749 
9348 
3947 

5772 
0374 
4976 
9578 
4(80 

5994 
0598 
5203 
9808 
44(2 

62/6 
0823 
5430 
#037 
4645 

6438 
(048 
5657 
0267 
4877 

6660 
;272 

5885 
0497 
5/09 

6882 
;497 
6//2 
0727 
5342 

91 
92 
93 
94 
95 

8399 
7282 
6/66 
5049 
3933 

8277 
7/59 
604  / 
4924 
3806 

8/56 
7036 
59/7 
4798 
3679 

8034 
'69/3 
5793 
4672 
3552 

79/2 
6790 
5668 
4546 
3425 

7790 
6667 
5544 
442( 
3297 

7668 
6544 
54/9 
4295 
3(70 

7546 
6420 
5294 
4/69 

3043 

7424 
6297 
5/70 
4043 
29/5 

807302 
81-6173 
82-5045 
83'39/6 
84'2788 

4  /  '7842 
42-2433 
42-7025 
43'/6(7 
43'6208 

8077 
267( 
7265 
(859 
6454 

83(2 
2909 
7505 
2(02 
6699 

8547 
3146 
7746 
2345 
6944 

8782 
3384 
7986 
2588 
7(90 

90/7 
362( 
8226 
283  ( 
7435 

9252 
3859 
8466 
3073 
7680 

9487 
4096 
8706 
33(6 
7926 

9722 
4334 
8946 
3559 
8171 

9956 
457; 
9/86 

3so; 

84/6 

91 
92 
93 

94 
95 

~96 

97 
98 
99 

;oo 

96 
97 
98 
99 
(00 

62 

28/6 
1700 
0583 
9467 
8350 

2688 
(570 
0452 
9334 
82/7 

2560 
I44/ 
032  / 
9202 
8083 

243  / 
1311 
0190 
9070 
7949 

2303 
l/8( 

#059 
8937 
78/5 

2/74 
(05; 

9928 
8805 
7682 

2046 
092  / 
9797 
8672 
7548 

(9/7 
079  / 
9665 
8539 
74/3 

/78S 

0661 
9534 
8407 
7279 

85'  (659 
86  '053  / 
86-9402 
87-8274 
887/45 

44'OSOO 
44-5392 
44'99S3 
45-4575 
45-9/67 

1048 
5642 
#236 
483( 
9425 

(296 
5893 
0490 
5086 
9683 

(544 
6(43 
0743 
5342 
9942 

(792 
6394 
0996 
5598 

#200 

2040 
6644 
(249 
5853 
0458 

2288 

6895 
(502 
6/09 
07/6 

2535 

7)45 
(755 
6365 
0974 

2783 
7396 
2008 
6620 
1233 

303  / 
7646 
226/ 
6876 
/49/ 

40' 

;w' 

38' 

3V 

3(5' 

35' 

34' 

33' 

32' 

.31' 

40' 

39'   38' 

37'  |  3<i'   35'   34'   33'   32'  3l' 

SINE. 

COSINE.          62° 

TRAVERSE  TABLES. 


27° 
i 

2 
3 
4 
5 
6 
7 
8 
9 
/O 

COSINE. 

SINE.            27° 

30' 

31'   32'   33' 

34'   35' 

36' 

37'  |  33'   39' 

30'  |  31'   32'  |  33'   34' 

3.Y   3(5'   37'  |  38' 

sit' 

( 
2 
3 
4 
5 
6 
7 
8 
9 
(0 

8870 
7740 
6610 
5480 
435  / 

8869 
7738 
6606 
5475 
4344 

8867 
7735 
6602 
5470 
4337 

8866 
7732 
6598 
5464 

4330 

8865 
7729 
6594 
5459 
4324 

8863 
7727 
6590 
5454 
43(7 

8862 
7724 
6586 
5448 

4310 

886) 
772) 
6582 
5443 
4303 

8859 
77(9 
6578 
5437 
4297 

•8858 
1-7716 
2-6574 
3-5432 
4-4290 

•46/7 
•9235 
)  '3852 
(  '8470 
2-3087 

4620 
9240 
3860 
8480 

3/OU 

4623 
9245 
3868 
849) 
3(13 

4625 
9250 
3876 
850( 
3(26 

4628 
9256 
3883 
85)  ( 
3139 

4630 
926  ( 
389( 
8522 
3/52 

4633 
9266 
3899 
8532 
3(65 

4636 
927C 
3907 
8542 
3/78 

4638 
9276 
39/4 
8552 
3/9( 

4641 
928  / 
3922 
8563 
3203 

322/ 
209  / 
0961 
983/ 

870/ 

32/3 

ton 

0950 
98(9 

868S 

3205 

2072 
0939 
9807 

8674 

3)96 

2063 
0929 
9795 
866  / 

3(88 
2053 
0918 
9783 

8647 

3(80 
2044 
0907 
9770 
8634 

3(72 
2034 
0896 
9758 
8620 

3/64 
2025 
0886 
9746 

8607 

3(56 
20(5 
0875 
9734 
8593 

5-3/48 
6-2006 
7-0864 
7-9722 
S'8580 

27705 
3'2322 
3'6940 
4'(557 
4'6/75 

7720 
2340 
696  / 
(58( 
6201 

7736 
2359 
698  / 
/604 
6226 

775  ( 

2377 
7002 
(627 
6252 

7767 
2395 
7022 
)650 
6278 

7782 
24/3 
7043 
(673 
6304 

7798 
2431 
7064 
/697 
6330 

78/3 
2449 
7084 
(720 
6355 

7829 
2467 
7/05 
(743 
638) 

7844 
2485 
7(26 
(766 
6407 

n 

(2 
13 
14 
IS 

757/ 
644J 
53/1 
4;  82 
3052 

7556 
6425 
5294 
4/63 
303  ( 

7542 
6409 
5276 
4144 
30(( 

7527 
6393 
5259 
4/25 
299  ( 

75(2 
6377 
5241 
4(06 
297  ( 

7497 
636( 
5224 
4087 
295  ( 

7482 
6344 
5206 
4069 
2931 

7468 
6328 
5/89 
4050 
29)0 

7453 
63(2 
5/7/ 
403  / 
2890 

9  '7438 
)  D'6296 
IT5I54 
12-4012 

(3-2870 

5-0792 
5-54/0 
6-0027 
6-4645 
6'9262 

082/ 
5441 
006( 
468( 
9301 

0849 
5472 
0094 
47(7 
9340 

0877 
5503 
0/28 
4753 
9378 

0906 
5534 
0)6) 
4789 
94)7 

0934 
5565 
0(95 
4825 
9456 

0963 
5596 
0228 
4*61 
9494 

099  ( 
5626 
0262 
4898 
9533 

(0/9 
5657 
0295 
4934 
9572 

1048 
5688 
0329 
4970 
96(0 

II 
12 
13 
14 
15 

16 

17 
IS 
19 

20 

(922  J  1900 
0792  0769 
9662  9638 
8532  8507 
7402  7375 

(879 
0745 
96/4 
848( 
7348 

(857 
0723 
9589 
8455 
7322 

(836 
0700 
9565 
8430 
7295 

)8(4 

0678 
954  / 

8404 
7268 

(793 
0655 
95/7 
8379 
724( 

(77( 

0632 
9492 
8353 
72/4 

(749 
0609 
9468 
8327 
7/87 

14-1728 
15-0586 
(5-9444 
)  6  '8302 
(77)60 

7  '3880 
7-8497 
8'3//5 
87732 
9'2350 

392  ( 
854  ( 
3(6f 
778) 

240  / 

3962 
8585 
3208 
7830 
2453 

4004 
8629 
3254 
7879 
2505 

4045 
8673 
3300 
7928 
2556 

4086 
87)6 
3347 
7977 
2608 

4(27 
8760 
3393 

8026 
2659 

4/69 

8804 
3440 
8075 
27/( 

42(0 

8848 
3486 
8124 
2762 

425) 
8892 
3532 
8(73 

28/4 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

6272 
5;42 
40(2 
2883 
(753 

6244 
5/(3 
3982 
2850 
17/9 

6216 
5083 
395  / 
28(8 
(686 

6/88 
5054 
3920 
2786 
(652 

6/59 
5024 
3889 
2754 
(6/8 

6/3( 
4994 
3858 
2721 
1585 

6/03 
4965 
3827 
2689 
)55( 

6074 
4935 
3796 
2657 
(517 

6046 
4905 
3765 
2624 
(483 

(8-60)8 
19-4876 
20-3734 
2  /  '2592 
22')450 

9-6967 
(0'I585 
(0'6202 
(COS20 
(  (  "5437 

702) 
/64/ 
6262 
0882 
5502 

7076 
(69S 
6321 
0944 
5566 

7/30 
1755 
6380 
(005 
563  1 

7/84 
(8/2 
6439 
1067 
5695 

7238 
(868 
6499 
((29 
5760 

7292 
(925 
6558 
l(9( 
5824 

7346 
(982 
66/7 
(253 
5888 

7400 
2039 
6677 
(3/5 
5953 

7455 
2095 
6736 
•177 
60/7 

21 
22 
23 
24 
25 
"26 
27 
28 
29 
30 

26 

27 
28 
29 

30 

0623  0588 
9493  9457 
8363  8325 
7233  7(94 
6/03  6063 

0553 
9420 
8288 
7(55 

6023 

05(8 
9384 
8250 
7((6 

5982 

04S3 
9348 
82/2 
7077 
5942 

0448 
93(( 
8175 
7038 
590( 

04(3 
9275 
8(37 
6999 
586  / 

0378 
9239 
8099 
6960 
582/ 

0343 
9202 
806( 
692) 
5780 

23-0308 
23  '9  /  66 
24-8024 
25-6882 
26-5740 

(2-0055 
(2'4672 
)2'9290 
(3-3907 
)3'8525 

0/22 

4742 
9362 
3982 
8602 

0/89 

48(1 
9434 
4057 
8679 

0256 

488  / 
9506 
4/32 

8757 

0323 
495) 
9579 
4206 
8834 

0390 
5020 
965  ( 
428) 
89// 

0457 
5090 
9723 
4356 
8989 

0524 
5/60 
9795 
443  / 
9066 

059  ( 

5229 
9867 
4505 
9/43 

0658 
5299 
9939 
4580 
9221 

3; 
32 
33 
34 
35 

4973 
3843 
27)4 
(584 
0454 

4932 
3800 
2669 
(538 
0407 

4890 
3757 
2625 
(492 
0360 

4848 
37(4 
2580 
(447 
03(3 

4807 
367( 
2536 
(401 
0266 

4765 
3628 
2492 
(355 
0218 

4723 
3585 
2447 
(309 
0(7( 

468/ 
3542 
2403 
1263 
0(24 

4640 
3499 
2358 
(2/8 
0077 

27  '4598 
28-3456 
29-23/4 
30-1172 
31-0030 

;4'3/42 
(4'7760 
)5'2377 
/  5  '6995 
/6-/6J2 

3222 
7842 
2462 
7082 
(702 

3-302 
7925 
2547 
7)70 
(793 

3382 
8007 
2632 
7258 
1883 

3462 
8090 
27)8 
7345 
(973 

3542 
8/72 
2803 
7433 
2063 

3622 
8255 
2888 
752  ( 
2/54 

3702 
8337 
2973 
7608 
2244 

3782 
8420 
3058 
7696 
2334 

386( 
8502 
3(43 
7784 
2424 

31 
32 
33 
34 
35 

36 

37 
38 
39 

40 

9324 
8194 
7064 
5934 

4804 

9276 
8144 
70/3 
5882 
475  ( 

9227 
8095 
6962 
5829 
4697 

9/79 
8045 
69(( 
5777 
4643 

9)30 
7995 
6860 
5724 
45S9 

9082 
7945 
6809 
5672 
4535 

9033 
7895 
6757 
5619 

448  / 

8985 
7845 
6706 
5567 

4428 

8936  31  '8988 
7796  ;  327746 
6655  33'6604 
55/4  34-5462 
4374  35-4320 

16-6229 

)7'0847 
/  7  '5464 
/  8  0082 
(S'4699 

6322 

0942 
5563 
0/83 

4803 

6415 

1038 
5661 
0283 
4906 

6508 
//33 
5759 
0384 
5009 

660  ( 
(229 
5857 
0484 
51/2 

6694 
1324 
5955 
0585 
52/5 

6787 
1420 
6052 
0635 
53/8 

6879 
(5(5 
6(50 
0786 
5422 

6972 
(6(0 

6248 
0886 
5525 

7065 
1706 
6346 
0987 
5628 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 

3674 
2545 
(4(5 
0285 
9/55 

36/9 
2488 
1357 
0226 
9094 

3564 
2432 
(299 
0/66 
9034 

3509 
2375 
(24( 
0(07 
8973 

3454 
23)9 
)/83 
4048 
89(3 

3399 
2262 
((25 
9989 
8852 

3343 
2206 
(068 
9930 
8792 

3288 
2(49 
(010 
9870 
873( 

3233 
2092 
0952 
98/( 
8670 

36'3/78 
37-2036 
38-0894 
38'9752 
39-86)0 

)S'93I7 
(9-3934 
/9'8552 
20-3/69 
20-7787 

9423 
4043 
8663 
3283 
7903 

9528 
4/5/ 
8774 
3396 
8019 

9634 
4259 
8885 
35/0 
8/35 

9740 
4368 
8996 
3623 
8251 

9846 
4476 
9/06 
3737 
8367 

995) 
4584 
92(7 
3850 
8483 

#057 
4693 
9328 
3964 
8599 

0/63 
480/ 
9439 
4077 
87/5 

0268 
4909 
9550 
4/90 
883  / 

41 

42 
43 
44 
45 

46 
47 
48 
49 
50 

8025 
6895 
5765 
4635 
3505 

7963 
6832 
5701 
4569 
3438 

790  ( 
6769 
5636 
4504 
337( 

7839 
6706 
5572 
443S 
3304 

7778 
6642 
5507 
4372 
3237 

77(6 
6579 
5442 
4306 
3/69 

7654 
65(6 
5378 
4240 
3/02 

7592 

6452 
53/3 
4(74 
3034 

7530 
6389 
5248 
4108 

2967 

40-7467 
41  '6325 
42-5/83 
43-404) 
44-2899 

21  '2404 
2/7022 
22'(639 
22-6257 
23-0874 

2523 
7/43 
/763 
6383 

;oo3 

2642 
7264 
(887 
65/0 
H32 

2760 
7386 
20/1 
6636 
(261 

2879 
7507 
2(35 
6762 
(390 

2998 

7628 
2258 
6889 
(5/9 

3116 

7749 
2382 
70/5 
/648 

3235 

7870 
2506 
7/4/ 
/777 

3353 
799  ( 

2630 
7268 
(906 

3472 
S//3 
2753 
7394 
2035 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

2376 
(246 
01/6 
8986 
7856 

2307 
((76 
#045 
89/3 
7782 

2238 
//06 
9973 
884  / 
7708 

2/70 
(036 
9902 
8768 
7634 

2101 
0966 
9S3( 
8695 
7560 

2033 
0896 
9759 
8623 
7486 

(964 
0826 
9688 
8550 
74)2 

(895 
0756 
96(6 
8477 
7338 

(826 
0686 
9545 
8404 
7264 

45")757 
46-06/5 
46*9473 
47-8331 
487/89 

23-5492 
24-0/09 
24'4727 
24-9344 
25-3962 

5623 
0243 
4863 
9484 
4/04 

5755 
0378 
5000 
9623 
4246 

5886 
0512 
5/37 
9762 

4387 

60/8 
0646 
5274 
990  / 
4529 

6/49 
0780 
54/0 
#041 
467  / 

6281 
09(4 
5547 
0/80 
48/3 

64/2 

/  11-1,1 
5684 
03/9 
4955 

6544 
((82 
5820 
0458 
5096 

6675 
(3(6 
5957 
0597 

523S 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

6726 
5596 
4466 
3336 

2206 

665  1 

5520 
4388 
3257 
2/26 

6576 
5443 
43(0 
3(78 
2045 

6500 
5366 
4232 
3098 
(965 

6425 
5290 
4(54 
30(9 
(884 

6349 
52(3 
4076 
2940 
(803 

6274 
5(36 
3998 
2860 
(722 

6(99 
5059 
3920 
27S/ 
/64( 

6123 

4982 
3842 
2701 
(560 

49-6047 
50-4905 
51-3763 
52-2621 

53-1479 

25-8579 
263/97 
2678(4 
27-2432 
27-7049 

8724 
3344 
7964 
2584 
7204 

8868 
349  / 
8M3 
2736 
7359 

90/3 
3638 
8263 
2888 
75/4 

9/57 

3785 
8413 
3040 
766S 

930  ( 
3932 
8562 
3)93 

7823 

9446 
4079 
87/2 
3345 

7978 

9590 
4226 
8861 
3497 
8/32 

9734 

4373 
90// 
3649 

8297 

9879 
45(9 
9(60 
380  J 

8442 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

/077 
9947 
88/7 
7687 
6557 

0995 
9863 
8732 
760( 
6470 

09(3 
9780 
8647 
75)5 
6382 

083  / 
9697 
8563 
7429 
6295 

0749 
96(3 
8478 
7343 
6207 

0666 
9530 
8393 
7257 
6(20 

0584 
9446 
8308 
7/70 
6032 

0502 
9363 
8223 
7084 
5945 

0420 
9279 
8(38 
6998 
5857 

54-0337 
54-9)95 
55-8053 
56-69)) 
57-5769 

28-1667 
28-6284 
29-0902 
29-55/9 

30-0/37 

/824 
6444 
(064 
5684 
0304 

/98/ 
6604 
(227 

5849 
0472 

2139 
6764 
/389 
6014 
0640 

2296 
6924 
1552 
6/79 
0807 

2453 
7084 
(7/4 
6344 
0975 

26  // 
7244 
J876 
6509 
(142 

2768 
7403 
2039 
6674 
(3/0 

2925 
7563 
220  / 
6839 
(477 

3082 
7723 
2364 
7004 
(645 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

5427 
4297 
3167 
2037 
0908 

5338 
4207 
3076 
(945 
08/4 

5250 
4)(7 
2985 
(852 
07(9 

5/6( 
4027 
2893 
(759 

0625 

5072 
3937 
2802 
(666 
053  / 

4983 
3847 
27/0 
(573 

0437 

4894 
3756 
26(8 
(480 
0343 

4805 
3666 
2527 
(387 

0248 

47(6 

3576 
2435 
(294 
0/54 

58-4627 
59-3485 
60-2343 
61-1201 

62-0059 

30-4754 
30-9372 
3C3989 
3  /  -8607 
32-3224 

4924 
9544 
4(64 
8785 
3405 

5095 
97/7 
4340 
8963 
3585 

5265 
9890 
45/5 
9I4/ 
3766 

5435 

#063 
469) 
93/8 
3946 

5605 

0236 
4866 
9496 
4/27 

5775 
0408 
504  ( 
9674 
4307 

5946 
0581 
52(7 
9852 

44S8 

6((6 

0754 
5392 
#030 
4668 

6286 
0926 
5567 
0208 

4848 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

9778 
8648 

75;s 

6388 
5258 

96S2 
855  ( 
7420 
6289 
5(57 

9587 
8454 
7322 
6/89 
5057 

949  / 
8357 
7223 
6U90 
4956 

9396 
826) 
7/25 
5990 
4855 

9300 
8164 
7027 
5890 
4754 

9205 
8067 
6929 
579  / 
4653 

9(09 
7970 
6830 
569  ( 
4552 

90/3 
7872 
6732 
559; 
4450 

62-89)7 
637775 
64-6633 
65-549) 
66'4349 

32'7842 
33-2459 
33-7076 
34'  (  694 
34'  63(1 

8025 
2645 
7265 
(885 

6505 

8208 
283  / 
7453 

2076 
6698 

839  ( 
30/6 
764/ 
2267 

6892 

8574 
3202 
7R30 
2457 

7085 

8757 
3388 
SO/8 
2648 

7279 

8940 
3573 
8206 
2839 
7472 

9/23 
3759 
8394 
3030 
7665 

9306 
3944 
8582 
322  / 
7859 

9489 
4130 
877  ( 
34M 

8052 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

4(28 
2998 
(868 
0739 
9609 

4026 
2895 
(764 
0632 
950) 

3924 
279  / 
(659 
0526 
9394 

3822 
2688 
(554 
0420 

9286 

37(9 
2584 

(449 
0314 
9/78 

36/7 
2480 
(344 
0207 
907( 

35/5 
2377 
1239 
tlOl 
8963 

34(2 
2273 
((34 

9994 
8855 

33;o 

2/69 
(028 
9888 

8747 

67  '3207 
68-2065 
69-0923 
69'978( 
70-8639 

35-0929 
35-5546 
36-0/64 
36'478/ 
36-9399 

//25 
5745 
0365 
4985 
9605 

(32) 

5944 
0566 
5/89 
98/2 

(5(7 
6142 
0768 
5393 

#0/8 

(7/3 
6341 
0969 
5597 
0224 

/909 
6539 
((70 

5800 
043  / 

2/05 
6738 
1371 
6004 
0637 

230  / 
6936 
/572 
6208 
0843 

2497 
7/35 
(773 
64(( 
/049 

2693 
7333 
(974 
66(5 
(255 

76 

77 
78 
79 
80 

Ti 

82 
83 
84 
85 

8479 
7349 
62(9 
5089 
3959 

8370 
7239 
6/07 
4976 
3845 

826  ( 
7/28 
5996 
4863 
373  ( 

8/52 
70/8 
5884 
4750 
36(6 

8043 
6908 
5773 
4637 

3502 

7934 
6797 
566( 
4524 
3388 

7825 
6687 
5549 
44)  ( 
3273 

77/6 
6576 
5437 
4298 
3(58 

7606 
6466 
5325 
4(84 
3044 

71-7497 
72-6355 
73-52/3 

74-407/ 
75-2929 

37-40/6 
37-8634 
38'325( 

38-7869 
39'24S6 

4225 
8845 
3465 
8086 
2706 

4434 
9057 
3680 
8302 
2925 

4643 
9268 
3894 
85/9 
3(44 

4852 
9480 
4/08 
8736 
3363 

506( 
9691 
4322 
8952 
3582 

5270 
9903 
4536 
9(69 
3802 

5479 
#/(4 
4750 
9385 
402/ 

5687 
0325 
4964 
9602 
4240 

5896 
0537 
5(77 
98(8 
4459 

81 

82 
83 

84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 

90 

2829 
(699 
0570 
9440 
83/0 

27(4 
1583 
0451 
9320 
8/89 

2598 
(466 
0333 
9200 

8068 

2482 
(349 
02/5 
9081 
7947 

2367 
(232 
#096 
896( 
7826 

2251 

1114 
9978 
884  / 
7704 

2)35 

0997 
9859 
872) 
7583 

20(9 
0880 
974( 
660) 
7462 

1903 
0762 
9622 
848) 
734) 

76-1787 
77-0645 
77-9503 
78'836) 
79-72/9 

39-7/04 
40-/72/ 
40-6339 
4  (  '0956 
41-5574 

7326 

(946 
6566 
((86 
5806 

7548 
2)70 
6793 
1415 
6038 

7769 
2395 
7020 
(645 
6270 

799/ 
26/9 
7247 
(875 
6502 

82(3 

2843 
7474 
2/04 
6734 

8435 
3068 
7700 
2333 
6966 

8656 
3292 
7927 
2563 
7/98 

8878 
35/6 
8/54 
2792 
7430 

9100 

3740 
838  / 
3022 

7662 

91 
92 
93 
94 
95 

7/80 
6050 
4920 
3790 
2660 

7058 
5926 
4795 
3664 
2533 

6935 
5803 
4670 
3537 
2405 

68/3 
5679 
4545 
341  ( 
2277 

6690 
5555 
4420 
3285 
2(49 

656S 
543  ( 
4295 
3/58 
202  / 

6445 
5307 
4169 
303) 
)893 

6323 
5/83 
4044 
2905 
(765 

6200 
5059 
39)9 
2778 
(637 

SO'6077 
81  '4935 
82-3793 
83-265) 
84')  509 

42'OI9I 
42'4809 
42-9426 
43'4044 
43'866( 

0426 
5046 
9666 
4286 
8906 

066) 
5283 
9906 
4529 
9)5( 

0895 
552( 
#146 
477( 
9396 

(130 
5758 
0386 
50/4 
964  / 

(365 
5995 
0626 
5256 

98S6 

(599 
6232 
0865 
5498 
#/3( 

(834 
6469 
((05 
574  / 
0376 

2068 
6707 
(345 
5983 
062( 

2303 
6944 
(584 
6225 
0866 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

96 
97 
98 
99 
100 

62 

(530 
0400 
927( 
1/41 

70// 

(40) 
0270 
9(39 
8008 
6877 

(272 
0(40 
9007 
7875 

6742 

1143 

#009 
8875 
774( 
6608 

(0/4 
9879 
8744 
7608 
6473 

0885 
9748 
86(2 
7475 

6338 

0755 
96)7 
8480 
7342 

6204 

0626 
9487 
8347 
7208 
6069 

0497 
9356 
82)5 
7075 

5934 

85-0367 
85-9225 
86-8083 
87  '694) 

88-5799 

44-3279 
44-7896 
45-25/4 
457/3( 
46'  1749 

3526 
8/46 
2766 
7387 

2007 

3774 
8397 
30(9 

7642 
2265 

4022 
8647 
3272 
7897 
2523 

4269 
8897 
3525 
8/53 

2780 

45)7 
9)47 
3777 

8408 
3038 

4764 
9397 

4030 
8663 

3296 

50/2 
9647 
4283 
89/8 
3554 

5259 
9897 
4535 
9(73 
38(2 

5506 
#(47 
4788 
9429 
4069 

:}<)' 

|P 

28'  |  27'   2«' 

2.v 

B1 

s* 

55 

'21' 

30' 

•2'.)'   28'   27' 

2(3'   25' 

•2-1'  I  23' 

"2-21 

21' 

o 

SINE. 

COSINE.            ti-2* 
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TRAVERSE  TABLES. 


27 

COSINE. 

SINE. 

27° 

40' 

41' 

43 

43' 

44' 

45' 

46'   47'  |  48' 

49' 

40' 

41'   42'   43'  |  44' 

45' 

46' 

47' 

48' 

49' 

/ 
2 
3 

4 
5 

; 

2 
3 
4 
5 

8857 
7713 
6570 
5427 
4283 

8855 
7777 
6566 
542  / 
4276 

8854 
7708 
6562 
54/6 
4270 

8853 
7705 
6558 
54/0 
4263 

885( 
7702 
6554 
5405 
4256 

8850 
7700 
6550 
5400 
4249 

8849 
7697 
6546 
5394 
4243 

8847 
7694 
654  ( 
5389 
4236 

8846 
7692 
6537 
5383 
4229 

•8844 
C7689 
2-6533 
3'5378 

4'4222 

•4643 
•9287 
/  '3930 
1  '8573 
2'3276 

4646 
9292 
3938 
8583 
3229 

4648 
9297 

3945 
8594 
3242 

465( 
9302 
3953 
8604 
3255 

4654 
9307 
3967 

86/4 
3268 

4656 
93(2 

3968 
8625 
328( 

4659 
9317 
3976 
8635 
3294 

4667 
9323 
3984 
8645 
3306 

4664 
9328 
3992 
8655 
33/9 

4666 
9333 
3999 
8666 
3332 

6 

7 
8 
9 
10 

3140 
1996 
0353 
9710 
8566 

3132 

1987 
0842 
9698 
8553 

3/24 
(978 
t'83/ 
9685 
S539 

3H6 
(968 
082/ 
9673 
8526 

3/07 
/959 
08/0 
966/ 
85/2 

3099 
(949 
0799 
9649 
8499 

309  / 
1940 
0788 
9637 
8485 

3083 
7930 
0777 
9624 
8472 

3075 
/92/ 
0766 
96/2 
8458 

5'3067 
6'  1911 
7'0756 
7'9600 
S'8445 

2'7S60 
3'2503 
3V746 
4'/789 
4'6433 

7875 
2521 
7167 
18)3 

6458 

789  ( 
2539 
7187 
(836 

6484 

7906 
2557 
7208 
1859 
65/0 

7921 
2575 
7229 
7882 
6536 

7937 
2593 
7249 
/905 
656( 

7952 
26(( 
7270 
(928 
6587 

7968 
2629 
7290 
7952 
66/3 

7983 
2647 
73/7 
(975 
6639 

7999 
2665 
7332 
(998 
6664 

6 

7 
8 
9 
(0 

II 

12 
13 
14 
IS 
16 
17 
18 
19 
20 

7423 
6280 
5136 
3993 
2850 

7408 
6263 
5119 
3974 
2829 

7393 
6247 
5/0/ 
3955 
2809 

7378 
623  / 
5084 
3936 
2789 

7364 
62/5 
5066 
39/7 
2768 

7349 
6/99 
5048 
3898 
2748 

7334 
6(82 
503  ( 
3879 
2728 

73(9 
6(66 
50(3 
3860 
2707 

7304 
6(50 
4996 
3841 
2687 

9-7289 
70'6/33 
U'4978 
(2'3822 
I3M2667 

5'(076 
5-57(9 
6'0362 
6'5006 
6-9649 

1(04 
5750 
0396 
5042 
9688 

((33 
5787 
0429 
5078 
9726 

1  161 
58(2 
0463 
5O4 
9765 

)(89 
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46-4327 

6007 
0647 
5293 
9939 
4585 

6248 
0897 
5545 
4794 
4842 

6496 
((47 
5798 
0449 
5(00 

6743 
7396 
6050 
0704 
5357 

6990 
1646 
6302 
0958 
56(5 

7237 
(896 
6554 
(2(3 
5872 

7484 
2/45 
6807 
(468 
6/29 

7737 
2395 
7059 
7723 
6387 

7978 
2645 
7377 

7977 
6644 

20' 

19'  |  IS'   17'   10'   15'   14'   13' 

12'    11' 

20'  |  19'   18' 

17'  |  16'  |  15'  |  14' 

13'   1-2'   11' 

SINE. 

COSINE.            62° 
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TRAVERSE  TABLES. 


27 

/ 

2 
3 
4 
5 

COSINE. 

SOTS. 

27  ; 

/ 

2 
3 

4 

5 

50'   61' 

5-2   53' 

54' 

55' 

56'  i  57' 

58'    5U' 

50'    51' 

oi'   53' 

54' 

55' 

56' 

57'   58'  |  59' 

8843 
7686 
6529 
5372 
42/5 

8842 
7683 
6525 
5367 
4209 

8840 
758( 
6521 
5362 
4202 

8839 
7678 
65/7 
5356 
4/95 

8838 
7675 
65/3 
535/ 
4(88 

8836 
7673 
6509 
5345 
4181 

8835 
7670 
6505 
5340 
4(75 

8834 
7667 
650( 
5334 
4(68 

SS32 
7664 
6497 
5329 
4/6t 

"883  / 
/  V662 
2-6493 
3-5323 
4-4/54 

"4669 
•9338 
/'4007 
(  '8676 

2'3345 

4672 
9343 
4015 

86S6 
3358 

4674 
9348 
4022 
8697 
337  / 

4677 
9353 
4030 
8707 
3384 

4679 
9359 
4038 
87(7 
3396 

4682 
9364 
4046 
8727 
3409 

4684 
9369 
4053 
8738 
3422 

4637 
9374 
406( 
8748 
3435 

4690 
9379 
4069 
8758 
3448 

4692 
9384 
4076 
8769 
346  ( 

6 

7 
8 
9 
10 

3059 
/902 
0745 
9588 
8431 

3050 
(892 
0734 
9576 
84/7 

3042 
IS83 
0723 
9563 
8404 

3034 
(873 
07/2 
955) 

8390 

3026 
1864 
070) 
9539 

8377 

30IS 
(854 
0690 
9527 
8363 

30(0 
(845 
0679 
95(4 
8349 

300  ( 
(835 
0669 
9502 
8336 

2993 
(825 
0658 
9490 
8322 

5-2985 
6-/S/6 
7'0647 
7-9478 
8  '8308 

2'80/4 
3-2683 
3V352 
4'202/ 
4-6690 

8030 
270) 
7373 
2044 
67/6 

8045 
27(9 
7393 
2067 
6742 

8(160 
2737 
74(4 
209  ( 
6767 

8076 
2755 
7434 
21(4 
6793 

809  ( 
2773 
7455 
2(37 

68/9 

8/07 
279  / 

7476 
2/60 
6844 

8/22 
2809 
7496 
2/83 
6870 

8137 
2827 
75)7 
2206 
6896 

8153 
2845 
7537 
2229 
692) 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

7274 
61(7 
4960 
3803 
2646 

7259 
6/0/ 
4943 
3784 
2626 

7244 
6085 
4925 
3765 
2606 

7229 
6068 
4907 
3746 
2585 

72/4 
6052 
4890 
3727 
2565 

7/99 
6036 
4872 
3708 
2544 

7/84 
60(9 
4854 
3689 
2524 

7/69 
6003 
4836 
3670 
2504 

7(54 
5986 
48(9 
365  / 
2483 

9-7/39 
(0-5970 
M-4SOI 
(2-3632 

(3-2463 

5"/359 
5'6028 
6-0697 
6-5366 
7'0035 

(387 
6059 
073  ( 
5402 

0074 

(4/6 
6090 
0764 
5438 
0//2 

(444 
6(2( 

0797 
5474 

0151 

(472 
6(52 
083  ( 
55(0 
0(89 

(50( 
6182 
0864 
5546 
0228 

(529 
62/3 
0898 
5582 
0267 

/557 
6244 
0931 
5618 
0305 

(585 
6275 
0965 
5654 
0344 

(6/4 
6306 
0998 
5690 
0382 

// 
12 
13 
14 
15 

16 
17 

ia 

19 
20 

MM 

0333 
9/76 
8019 
6862 

(468 
03/0 
9(5/ 
7993 
6835 

/*446 
0286 
9/27 
7967 
6808 

(424 
0263 
9/02 
794  / 
6780 

(402 
0240 
9078 
7915 
6753 

I38/ 
02/7 
9053 
7890 
6726 

1359 
0(94 
9029 
7864 
6699 

(337 
0(7( 
9004 
7838 
667( 

(3/5 
0/48 
8980 
78/2 

6644 

(4'/293 
(5-0(24 
/5'8955 
16-7786 

17-6617 

7-4704 
7-9373 
S'4042 
8'87// 
9'3380 

4745 
94(7 

4089 
8760 
3432 

4786 
946( 
4/35 
8809 
3483 

4828 
9504 
4/SI 
8858 
3535 

4869 
9548 
4227 
8907 

3586 

49(0 
9592 
4274 
8956 
3637 

4951 
9635 

4320 
9004 
3689 

4992 
9679 
4366 
9053 
3740 

5033 
9723 
44(2 
9(02 
3792 

5074 
9766 
4459 
9151 

3843 

16 

17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

5705 
4548 
339  / 
2234 
1077 

5676 
45/8 
3360 
2202 
/043 

5648 
4488 
3329 
2(69 
(009 

56/9 
4458 
3297 
2(36 

0975 

5591 
4428 
3266 
2104 
094  ( 

5562 
4398 
3235 
207  / 
0907 

5534 
4369 
3203 
2038 
0873 

5505 
4339 
3/72 
2006 
0839 

5476 
4309 
3/4/ 
/973 
0805 

/8'544S 
19  4279 
20-3/09 
21  "(940 
2T077I 

9'8049 
/0-27/8 
(07387 
(  /  '2056 
/  /  "6725 

8(03 
2775 
7446 
2((8 
6790 

8/57 
283) 
7506 
2)80 
6854 

82/1 
2888 
7565 
2241 
69)8 

8265 
2945 
7624 
2303 
6982 

83/9 
3001 
7683 
2365 
7047 

8373 
3058 
7742 
2427 
7(11 

8427 
31/4 
7801 
2488 
7(75 

848) 
3)7) 
7860 
2550 
7239 

8535 
3227 
79(9 
26(2 
7304 

21 
22 
23 
24 
25 

9920 
8764 
7607 
6450 
5293 

9885 
8727 
7569 
6410 
5252 

9850 
8690 
7531 
6371 
5211 

98/4 
8653 
7492 
633  / 
5171 

9779 
86(7 
7454 
6292 
5/30 

9744 
8580 
74(6 
6253 
5089 

9708 
8543 
7378 
62(3 
5048 

9673 
8506 
7340 
6(74 
5007 

9637 

8470 
7302 
6/34 
4966 

22-9602 
23-8433 
24V264 
25-6094 
26-4925 

(2-1394 
(2'6063 
(3'0732 
(3'540( 
(4-0070 

)46( 
6/33 
0804 
5476 
0/48 

(528 
6202 
0876 
555) 

0225 

)595 
6272 
0948 
5625 

0302 

(662 
634  ( 
(020 
5700 
0379 

(729 

64/0 
/092 
5774 
0456 

(795 
6480 
((64 
5849 
0533 

(862 
6549 
(236 
5923 
06/0 

(929 
66(9 
(308 
5998 
0687 

1996 
6688 
(380 
6072 
0764 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

4/36 
2979 
/822 
0665 
9508 

4094 
2936 
(777 
06/9 
946  / 

4052 
2892 
1732 
0573 
9413 

40/0 
2849 
/6S8 
0527 
9366 

3967 
2805 
(643 
0480 
93/8 

3925 
276( 
(598 
0434 
9270 

3883 
27/8 
(553 
0388 
9223 

3841 
2674 
(508 
034  ( 
9/75 

3798 
2631 
(463 
02?>5 
9/27 

27-3756 
28-2587 
29-/4/S 
30-0249 
30-9079 

(4-4739 
(4'9408 
(5-4077 
(5-8746 
(6-34/5 

48/9 
949  ( 
4(62 
8834 
3505 

4899 
9573 
4247 
892) 
3595 

4979 
9655 
4332 
9009 
3685 

5058 
9738 
44(7 
9096 
3775 

5/38 
9820 
4502 
9184 
3865 

52/8 
9902 
4586 
927( 
3955 

5297 
9984 
467( 
9358 
4045 

5377 
#066 
4756 
9446 
4135 

5457 
0(49 
484  ( 
9533 
4225 

31 

32 
33 
34 
35 

835  / 
7/95 
6038 
488  f 
3724 

8302 
7/44 
5986 
4828 
3669 

8254 
7094 
5934 
4775 
36(5 

8205 
7044 
5883 
4722 
3561 

8(56 
6993 
583  ( 
4669 
3506 

8/07 
6943 
5779 
46/6 

3452 

8058 
6893 
5727 
4562 
3397 

8008 
6842 
5676 
4509 
3343 

7959 
6792 
5624 

4456 
3288 

31-7910 
32'  674  / 
33  "5572 
34-4403 
35'3234 

(6-8084 
(7-2753 
(77422 
(8'209( 
/  8  '6760 

8)77 
2849 
7520 
2)92 

6863 

8270 
2944 
76)8 
2292 

6966 

8362 
3039 
77)6 
2392 

7069 

8455 
3(34 
78(3 
2493 
7(72 

8547 
3229 
79(( 
2593 
7275 

8640 
3324 
8009 
2693 
7378 

8732 
34(9 
8(06 
2793 
7460 

8825 
35(4 

8204 
2894 
7583 

89(7 
3609 

8302 
2994 
7686 

36 

37 
3S 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

2567 
14/0 
0253 
9096 
7939 

25/( 
/353 
0/95 
9036 
7878 

2455 
(296 
0(36 
8977 
78(7 

2400 
(239 
0078 
89/7 
7756 

2344 
((82 
#0(9 
8857 
7695 

2288 
((24 
996  / 
8797 
7633 

2232 
(067 
9902 
8737 
7572 

2/76 
1010 
9843 
8677 
75// 

2/20 
0953 
9785 
86/7 
7449 

36-2064 
37-0895 
37-9726 
38-8557 
39'7388 

(9'(429 
(9'6099 
20-0768 
20-5437 
2CO/06 

(535 
6207 
0878 
5550 
022  ( 

1640 
63/5 
0989 
5663 
0337 

(746 
6423 
1099 
5776 
0453 

I85( 
653  ( 
(210 
5889 
0568 

(957 
6638 
(320 
6002 
0684 

2062 
6746 
(43( 
6115 
0800 

2(67 
6854 
(54) 
6228 
09(5 

2273 
6962 
(652 
634  ( 
)03( 

2378 
7070 
)762 
6454 
))47 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

6782 
5625 
4469 
33/2 
2/55 

6720 
5562 
4403 
3245 
2087 

6657 
5498 
4338 
3(78 
20(9 

6595 
5434 
4273 
3112 
1951 

6532 
5370 
4207 
3045 
(883 

6470 
5306 
4142 
2978 
(8(5 

6407 
5242 
4077 
29(2 
1747 

6344 
5/78 

40/( 
2845 
/67S 

6281 
5((4 
3946 
2778 
(6/0 

40-62/9 
4C5050 
42'3S80 
43-27/1 
44'/542 

2C4775 
2  /  '9444 
22'4(/3 
22-8782 
23'345( 

4893 
9564 
4236 
8908 
3579 

501) 
9685 
4359 
9034 
3708 

5)29 
9806 
4483 
9(60 
3836 

5248 
9927 
4606 
9286 
3965 

5366 
#048 
4730 
94(2 
4093 

5484 
0/69 
4853 
9538 
4222 

5602 
0289 
4976 
9663 
4350 

572  1 

04(0 
5)00 
9789 
4479 

5839 
053  ( 
5223 
9915 

4607 

51 
52 
53 
54 
55 

0998 
984  ( 
8684 
7527 
6370 

0929 
9770 
86/2 
7454 
6295 

0859 
9700 
8540 
7380 
622  ( 

0790 
9629 
8468 
7307 
6(46 

0720 
9558 
8396 
7233 
607( 

065  / 
9487 
8324 
7(60 
5996 

0582 
94/7 
825  / 
7086 
592/ 

05/2 
9346 
8/79 
70/3 
5846 

0443 
9275 
8(07 
6939 
577  ( 

45-0373 
45-9204 
46-8035 
47-6865 
48-5696 

23-8/20 
24-2789 
24-7458 
25-2(27 
25-6796 

825) 
2922 
7594 
2266 
6937 

8382 
3056 
7730 
2404 
7079 

85(3 
.3(90 
7867 
2543 
7220 

8644 
3323 
8003 
2682 
736  ( 

8775 
3457 
8/39 
282  / 
7503 

8906 
359  / 
8275 
2960 
7644 

9037 
3724 
840 
3098 
7785 

9)68 
3858 
8548 
3237 
7927 

9299 
3992 
S684 
3376 
8068 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

52(3 
4056 
2900 
/743 

0586 

5/37 
3979 
282  / 
(662 

0504 

506  / 
390  / 
2742 
/582 
0423 

4985 
3824 
2663 
(502 
034( 

4909 
3746 
2584 
(422 
0259 

4833 
3669 
2505 
(34( 
0/78 

4756 
359( 
2426 
/26I 

0096 

4680 
35/3 

2347 
1181 
#0)4 

4604 
3436 
2268 
MOO 
9932 

49  "4527 
50-3358 
51-2189 
52-1020 
52'9S50 

26-1465 
26-6(34 
27-0803 
27-5472 
28-0(4) 

(609 
6280 
0952 
5623 
0295 

1753 
6427 
1101 

5775 
0449 

(897 
6573 
(250 
5927 
0604 

204) 
6720 
(399 

6079 
0758 

2(85 
6867 
(548 
6230 
09(2 

2329 
70/3 
(697 
6382 
(066 

2473 
7)60 
(847 
6534 
1221 

26)6 
7306 
(996 
6685 
1375 

2760 
7452 
2(45 
6837 
(529 

56 

57 
58 
59 

60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

9429 
8272 
7115 
5958 
4801 

9346 
8(88 
7029 
587( 
47(3 

9263 
8/03 
6944 
5784 
4625 

9(80 
80(9 
6858 
5697 
4536 

9097 
7935 
6772 
56/0 
4448 

90/4 
7850 
6687 
5523 
4359 

8931 
7766 
660  / 
5436 
4271 

8848 
768  / 
65/5 
5348 
4182 

8765 
7597 
6429 
526  ( 
4093 

53'868( 
54-75/2 
55-6343 
56-5/74 
57-4005 

28-48/0 
28-9479 
29-4)48 
29-88/7 
30*3486 

4967 
9638 
43/0 
898( 
3653 

5(24 
9798 
4472 
9/46 
3820 

5280 
9957 
4634 
93(( 

3987 

5437 
#((6 
4796 
9475 
4(54 

5594 
0276 
4958 
9640 
432  ( 

575( 
0435 
5(20 
9804 

4489 

5908 
0595 
5282 
9969 

4656 

6064 
0754 
5443 
#133 
4823 

622  ( 
09(3 
5605 
0297 

4990 

61 
62 
63 
64 
65 

3644 
2487 
(330 
0/74 
90/7 

3555 
2396 
1238 
#080 
8922 

3465 
2305 
(146 

9986 
8826 

3375 
22/4 
(053 
9892 
8731 

3285 
2/23 
096  / 
9798 
8636 

3/95 
2032 
0868 
9704 
854  / 

3(06 
(94( 
0775 
96(0 
8445 

30/6 
/849 
0683 
95/6 

8350 

2926 
(758 
0590 
9422 
8254 

58-2836 
59-1666 
60-0497 
60-9328 
6/-S/59 

SO'8/55 

3  /  "2824 
31  "7493 
32-2/62 
32-683  / 

8325 
2996 
7668 
2339 
70(( 

8494 
3/68 
7843 
25(7 
7(91 

8664 
3341 
80(7 
2694 
737  ( 

8834 
35(3 
8(92 
2872 
755  ( 

9003 
3685 
8367 
3049 
773  ( 

9/73 
3857 
8542 
3226 
79  (/ 

9343 
4030 
87)7 
3404 
809) 

95(2 
4202 
8891 
3581 
8270 

96S2 
4374 
9066 
3758 
8450 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

7860 
6703 
5546 
4389 
3232 

7763 
6605 
5447 
4288 
3130 

7667 
6507 
5348 
4(88 
3028 

7570 
6409 
5248 
4087 
2926 

7474 
63// 
5/49 
3987 
2824 

7377 
62(3 
5050 
3886 
2722 

7280 
6((5 
4950 
3785 
2620 

7/83 
60(7 
485  ( 
3684 
25(8 

7087 
59(9 
4751 
3583 
24/5 

62-6990 
63'582( 
64'  465  ( 
65-3482 
66-23(3 

33-/500 
33-6/69 
34-0838 
34-5507 
35-0/76 

/682 
6354 
(026 
5697 
0369 

1865 
6539 
(2/3 
5888 
0562 

2048 
6724 
(40( 
6078 
0755 

2230 
6909 
(589 
6268 
0947 

24(3 
7095 
(776 
6458 
f/40 

2595 
7280 
(964 
6648 
/333 

2778 
7465 
2/52 
6839 
(526 

2960 
7650 
2339 
7029 
I7IU 

3(42 
7835 
2527 
72(9 
1911 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

2075 
0918 
976  / 
8605 
7448 

/972 
08(4 
9655 
8497 
7339 

1869 
0709 
9549 
8390 
7230 

(765 
0604 
9443 
8282 
7(21 

(662 
0500 
9337 
8/75 
70/2 

/558 
0395 
923  ( 
8067 
6904 

(455 
0290 
9(25 
7960 
6795 

(35/ 
0185 
90(8 
7852 

6686 

(248 

#080 
89/2 
7744 
6576 

67'  ((44 
67-9975 
68-8806 
697636 
70-6467 

35-4345 
35-95/4 
36-4/83 
36-8852 
37'352( 

5040 
97/2 

4384 
9055 
3727 

5236 
99(0 
4584 
9258 
3932 

543  ( 
#(08 

4785 
946  ( 
4(38 

5627 
0306 

4985 
9665 
4344 

5822 
0504 
5(86 
9868 
4550 

60/7 
0702 
5386 
#07/ 
4755 

62/3 
0900 
5587 
0274 
496( 

6403 
1098 
5787 
0477 
5/66 

6603 
(295 
5987 
0680 
5372 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

629  / 
5/34 
3977 
2820 
(663 

6I8/ 
5022 
3864 
2706 
(548 

6071 
49/( 
3751 
2592 
(432 

5960 
4799 
3638 
2477 
13/6 

5850 
4688 
3525 
2363 
/20( 

5740 
4576 
34(2 
2249 
(085 

5630 
4465 
3299 
2/34 
0969 

55/9 
4353 
3(86 
2020 
0853 

5409 
4241 
3073 
1905 
0738 

71-5298 
72-4(29 
73-2960 
74-1791 
75-0621 

37-8/90 
38-2859 
38'7528 
39-2(97 
39-6866 

8398 
3070 
774  / 
24(3 
7085 

8607 
328  ( 
7955 
2629 
7303 

88(5 
3492 
8(68 
2845 
7522 

9023 
3702 
8382 
306) 
7740 

923  / 
39/3 
8595 
3277 
7959 

9440 
4/24 
8808 
3493 
8/77 

9648 
4335 
9022 
3709 
8396 

9856 
4545 
9235 
3925 
86/4 

#064 
4756 
9448 
4(40 
8832 

81 
82 
83 

84 
85 

0506 
9349 
8/92 
7035 
5879 

0389 
923  ( 
8073 
69/5 

5756 

0272 
9)/3 
7953 
6794 
5634 

0155 
8994 
7833 
6673 
55/2 

#038 
8876 
77(4 
6551 
5399 

992) 
8758 
7594 
6430 
5267 

9804 
8639 
7474 
6309 
5/44 

9687 
852  ( 
7354 
6188 
5021 

9570 
8402 
7234 
6066 
4899 

75-9452 
76-8283 
777114 
78-5945 
79-4776 

40  '(535 
40-6204 
4  (  '0873 
4C5542 
42-02)  ( 

(756 

6428 
(099 
577  ( 
0443 

1977 
6652 
1326 
6000 

0674 

2(99 
6875 
(552 
6229 
0905 

2420 
7099 
/778 
6458 
//37 

264  / 
7323 
2004 
6686 
(368 

2862 
7546 
223/ 
69/5 
(600 

3083 
7770 
2457 
7)44 
)83( 

3304 
7993 
2683 
7372 
2062 

3525 
82)7 
2909 
760  ( 
2293 

86 
87 

ss 

89 
90 

91 
92 
93 
94 
95 

4722 
3565 
2408 
/25/ 
MM 

4598 
3440 
228  ( 
((23 
9965 

4474 
33(5 
2(55 
0995 
9836 

435  / 
3(90 
2029 
0868 
9707 

4227 
3064 
(902 
0740 
9577 

4(03 
2939 
1775 
06/2 
9448 

3979 
28/4 
/649 
0484 
93/9 

3855 
2688 
1522 
Oi'55 
9/89 

373( 
2563 
1395 
0227 
9060 

SO'3607 
8  /  '2437 
82'(268 
83  '0099 
83  '8930 

42-4880 
42-9549 
43-42(8 
43-8887 
44-3556 

5//4 
9786 
4457 
9(29 
3800 

5348 
#022 
4697 
937( 
4045 

5582 
0259 
4936 
96(2 
4289 

5S/6 
0495 
5/75 
9854 
4533 

6050 
0732 
54/4 
#096 
4778 

6284 
0968 
5653 
0337 
5022 

65(8 
1205 
5892 
0579 
5266 

6752 
(44( 
6(3( 
0820 
55(0 

6985 
(678 
6370 
(062 
5754 

91 
92 
93 
94 
95 

96 

97 
98 
99 
100 

8937 
7780 
6623 
5466 
43/0 

8807 
7648 
6490 
5332 

4/74 

8676 

75/7 
6357 
5/97 
4038 

8546 
7385 
6224 
5063 

3902 

84(5 
7253 
6090 

4928 
3766 

8284 
7121 
5957 
4793 

3630 

S/54 
6989 
5823 
4658 
3493 

8023 
6856 
5690 
4523 
3357 

7892 
6724 
5556 
4388 
322/ 

84'776/ 
SS'6592 
86'5422 
87-4253 
SS'3084 

44-8225 
45-2894 
457563 
46-2232 
46'690) 

8472 
3(44 
78(5 
2487 
7/58 

8719 
3393 
8067 
274) 
74(6 

8966 
3643 
83/9 
2996 
7673 

92/3 
3892 
857( 
325  ( 

7930 

9459 
4/4/ 
8823 
3505 
8/87 

9706 
4391 
9075- 
3759 
8444 

9953 
4640 
9327 

40/4 
870/ 

#(99 
4889 
9579 
4268 

S958 

0446 
5/38 
9830 
4523 

92(5 

96 
97 
98 
99 
(00 

llX 

9' 

H' 

7'  i  6' 

5'    4' 

| 

•2'   r 

Id' 

!i' 

5 

i 

(i' 

.) 

4' 

:»'   -2' 

1' 

G2° 

SINE. 

COSINE.           62° 
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TRAVERSE  TABLES. 


28' 
/ 

2 
3 
4 
5 

'  •          COSINE. 

SINE.             28° 

o' 

r 

2' 

3' 

4' 

5'    6' 

T 

8'  |   9' 

o'  i  r  2' 

3'    4'  |  5'  |  6'    T 

8' 

9' 

/ 
2 
3 
4 
5 

8829 
7659 
6488 
53/8 
4/47 

8828 
7656 
6484 
53/2 
4/4/ 

8827 
7653 
6480 
5307 
4/34 

8825 
765  / 
6476 
5302 
4/27 

8824 
7648 
6472 
5296 
4/20 

8823 
7645 
6468 
5291 
4113 

882  / 
7643 
6464 
5285 
4/06 

8820 
7640 
6460 
5280 
4099 

88/9 
7637 
6456 
5274 
4093 

•88/7 
/  '7634 
2'645( 
3-5269 
4-4086 

•4695 
'9389 
/  '4084 
/  '8779 
2-3474 

4697 
9395 
4092 
8789 
3486 

4700 
9400 
4/00 
8799 
3499 

4702 
9405 
4/07 
8810 
35(2 

4705 
94(0 
4(/5 
8820 
3525 

4708 
94(5 
4(23 
8830 
3538 

47/0 
9420 
4/30 

8840 
355  / 

47/3 
9425 
4(38 
885( 
3563 

47/5 
943  / 
4(46 
886  / 
3576 

47/8 
9436 
4/53 
8871 
3589 

6 
7 
8 
9 
/O 

2977 

(806 
0636 
9465 
8295 

2969 
(797 
0625 
9453 
828/ 

2960 
/787 
06/4 
944/ 
8267 

2952 
/778 
0603 
9428 
8254 

2944 
(768 
0592 
94(6 
8240 

2936 
1758 
058  / 

9404 
8226 

2928 
(749 
0570 
9391 
82/3 

29/9 
(739 

0559 
9379 
8/99 

2911 
1730 
0548 
9367 
8/85 

5-2903 
6-/720 
7-0537 
7-9354 
S'8/72 

2-8/68 
3-2863 
3-7558 
4'2252 
4-6947 

8/84 

288/ 
7578 
2276 
6973 

8/99 
2899 
7599 
2299 
6999 

82/5 
29/7 
76/9 
2322 

7024 

8230 
2935 
7640 
2345 
7050 

8245 
2953 
7660 
2368 
7076 

826  / 
297/ 
768/ 
239  / 
7/0/ 

8276 
2989 
770/ 
24/4 
7/27 

8292 

3007 
7722 
2437 
7/53 

8307 
3025 
7743 
2460 
7(78 

6 

7 
8 
9 
(0 

/; 

(2 
13 
/4 
15 

7/24 
5954 
4783 
36/3 
2442 

7/09 
5937 
4765 
3594 
2422 

7094 
592  / 
4748 
3574 
240  / 

7079 
5905 
4730 
3555 
238  / 

7064 
5888 
47)2 
3536 
2360 

7049 
5872 
4694 
35/7 
2340 

7034 
5855 
4676 
3498 
23/9 

70/9 
'5839 
4659 
3479 
2298 

7004 
5822 
4641 
3459 
2278 

9'6989 
/  0-5806 
11-4623 
/2-3440 
13-2257 

5'/642 
5  '6337 
6-/03/ 
6'5;'26 
7'042/ 

(670 
6367 
(065 
5762 
0459 

(698 
6398 
1098 
5798 
0498 

(727 
6429 
1131 
5834 
0536 

/755 
6460 
//65 
5870 
0575 

1783 
649( 
(198 
5906 
06(3 

(KM 
652  / 
/232 
5942 
0652 

1840 
6552 
/265 
5978 
0690 

(868 
6583 
(298 
60(4 
0729 

(89S 
66/4 
(332 
6049 
0767 

// 
12 
13 
14 
15 

/6 

/7 
/8 
19 
20 

/272 
0101 
8931 
7760 
6590 

/250 
0078 
8906 
7734 
6562 

/228 
0055 
8S8/ 
7708 
6535 

(206 
003  / 
8857 
7682 
6508 

//84 
#008 
8832 
7656 
6480 

1162 
9985 
8807 
7630 
6453 

1140 
9962 
8783 
7604 
6425 

ins 

9938 
8758 
7578 
6398 

(096 
99/5 
8733 
7552 
6371 

/4-/074 
/  4  '9  892 
15-8709 
16-7526 
/7'6343 

7'5//5 
7'98/0 
8  '45  05 
8-9200 
9  '3894 

5/57 
9854 
455  / 
9248 
3946 

5/98 

9897 
4597 
9297 
3997 

5239 

994  / 
4644 
9346 

4048 

5280 
9985 
4690 
9395 
4)00 

532( 

#028 
4736 
9444 
4(5( 

5362 
0072 
4782 
9492 

4202 

5403 
0//6 

4828 
954/ 
4254 

5444 
0(59 
4875 
9590 
4305 

5485 
0203 
492  ( 
9638 
4356 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

54/9 
4248 
3078 
(907 
0737 

5390 
42/8 
3047 
/S75 
0703 

5362 
4/88 
30/5 
(842 
0669 

5333 
4/58 
2984 
/809 
0634 

5304 
4/28 
2952 
/776 
0600 

5275 
4098 
2921 
/743 
0566 

5247 
4068 
2889 
1710 
0532 

52/8 
4038 
2858 
1678 
0497 

5/89 
4008 
2826 
/645 
0463 

/S'5/60 
19-3977 
20-2795 
21-1612 
22-0429 

9'8589 
/  fl'3284 
10-7978 
/  /  '2673 
//-736S 

8643 
3340 
8038 
2735 
7432 

8697 
3397 
8097 
2796 
7496 

875) 
3453 
8(56 
2858 
7560 

8805 
35)0 
82)5 
2920 
7625 

8859 
3566 
8274 
298  / 
7689 

89(2 
3623 
8333 
3043 
7753 

8966 
3679 
8392 
3/04 
78/7 

9020 
3736 
845  / 
3/66 
788  / 

9074 
3792 
85(0 
3228 
7945 

2( 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 

27 
28 
29 
30 

9566 
8396 
7225 
6055 

4884 

953  ( 

8359 
7/87 
60/5 
4843 

9495 
8322 
7/49 
5976 
4802 

9460 
8285 
7111 
5936 
476/ 

9424 
8248 
7072 
5896 
4720 

9389 
82// 
7034 
5857 
4679 

9353 
8/74 
6996 
58/7 
4638 

93/7 
8/37 
6957 
5777 

4597 

9282 
8/00 
69/9 
5737 
4556 

22-9246 
23-8063 
24-6880 
25  '5697 
26-45/5 

/2-2063 
(2-6757 
I3-/452 
/3-6I47 
/4'084/ 

2/29 
6827 
(524 
622/ 

09/9 

2/96 
6896 
(596 
6296 
0596 

2263 
6965 
(668 
6370 

(073 

2330 
7035 
(740 
6445 
((50 

2396 

7/04 
1811 
65/9 
(227 

2463 
7/73 
(883 
6593 
(304 

2530 
7242 
/955 
6668 
/38/ 

2597 
73/2 
2027 
6742 
/458 

2663 
738  / 
2099 
68/7 
/534 

31 
32 
33 

34 
35 

37/4 
2543 
(373 
0202 
9032 

367/ 
2500 
(328 
0/56 

8984 

3629 
2456 
(283 
0/09 
8936 

3587 
24/2 
(237 
0063 
8SS8 

3544 
2368 
M92 
#0/6 

8S40 

3502 
2324 
//47 
9970 
8792 

3459  34/7 
2281  2237 
//02  /057 
9923  9877 
8744  8696 

3374 
2193 
1011 
9830 
8648 

27  '3332 
28-2/49 
29-0966 
29-9783 
30-8600 

(4-5536 
15  '0231 
/S'4926 
/  5  '9620 
(6-43/5 

55/6 
03/3 
50/0 
9708 
4405 

5695 
0395 
5095 
9795 
4495 

5775 
0477 
5/80 
9882 
4585 

5855 
0560 
5265 
9970 
4675 

5934 
0642 
5349 
#057 
4764 

60(4 
0724 
5434 
0)44 
4854 

6093 
0806 
55/9 
023  ( 
4944 

6/73 
0888 
5603 
03/9 
5034 

6252 
0970 
5688 
0406 
5/24 

31 
32 
33 
34 
35 

3<r 

37 
38 
39 

40 

7861 
6691 
5520 
4350 
3/79 

78/2 
6640 
5468 
4296 
3/24 

7763 
6589 
54/6 
4243 
3070 

77/4 
6539 
5364 
4/90 
30/5 

7664 
6488 
53/2 
4136 
2960 

76/5 
6438 
5260 
4083 
2906 

7566 
6387 
5208 
4029 
2S5/ 

75/6 

6336 
5/56 
3976 
2796 

7467 
6285 
5/04 
3923 
274) 

31  -74/8 
32-6235 
335052 
34-3869 
35-2686 

/6'90/0 
/  7  '3704 
17  '8399 
(S'3094 
187789 

9/02 
3800 
8497 
3/94 
789  / 

9/95 
3895 
8594 
3294 
7994 

9287 
3990 
8692 
3394 
8097 

9379 
4084 
8789 
3494 
8/99 

9472 
4/79 
8887 
3595 
8302 

9564 
4274 
8985 
3695 

8405 

9657 
4369 
90S2 
3795 
8507 

9749 
4464 
9/80 
3895 
86/0 

984  / 
4559 
9277 
3995 
87/3 

36 
37 
38 
39 

40 

4( 
42 
43 
44 
45 
46 
47 
48 
49 
50 

2009 
0838 
9667 
8497 
7326 

1953 
078/ 
9609 
8437 
7265 

(896 
0723 
9550 
8377 
7203 

(840 
0666 
949  / 
83/7 
7/42 

/784 
0608 
9432 
8256 
7080 

(728 
055  / 
9373 
8(96 
70(9 

(672 
0493 
93/5 
8/36 
6957 

/6I6 
0436 
9256 
8076 
6895 

(560 
0378 
9197 
80/5 
6834 

36-/503 
37  '032  / 
37-9/38 
38-7955 
39-6772 

(9-2483 
/97/7S 
20-  (873 
20-6568 
2/.I262 

2589 
7286 
(983 
6680 
/378 

2694 
7394 
2094 
6793 
/493, 

2799 
7502 
2204 
6906 
(609 

2904 
7609 
23/4 
70/9 
/724 

30/0 
77/7 
2425 
7/32 

(840 

3(/5 
7825 
2535 
7245 
/955 

3220 
7933 
2645 
7358 
207( 

3325 
804/ 
2756 
747  / 
2/86 

3430 
8/48 
2866 
7584 
2302 

41 

42 
43 
44 
45 

6156 

4985 
38/5 
2644 
(474 

6093 
492/ 
3749 
2577 

/406 

6030 
4857 
3684 
25/0 
/337 

5967 

4793 
36/8 
2443 
(269 

5904 
4728 
3552 
2376 
/200 

584  / 
4664 
3487 
2309 
1  132 

5778 
4600 
342  / 
2242 
(063 

57/5 
4535 
3355 
2/75 
0995 

5652 
447  ( 
3289 
2/08 
0926 

40-5589 
41  '4406 
42-3223 
43  '204  / 
44-0858 

21  '5957 
22-0652 
22-5346 
23  '004  / 
23  '4736 

6075 
0772 
5470 
0/67 

4864 

6/93 
0893 
5593 
0293 
4993 

63  //  6429 

(0/4  //34 
57/6  !  5839 
04/9  0544 
5/21  5249 

6547 
(255 
5963 
0670 
5378 

6665 
/376 

6086 
0796 
5506 

6784 
(496 
6209 
0922 
5634 

6902 
1617 
6332 
/047 
5763 

70/9 
(737 
6455 
//73 

589  / 

46 
47 
48 

49 
50 

SI 
52 
53 
54 
55 

0303 
9/33 
7962 
6792 
5621 

0234 
9062 
7890 
67/8 
5546 

0(64 
899  / 
78/7 
6644 
547  / 

0094 
8920 
7745 
6570 
5396 

#024 
8848 
7672 
6496 
5320 

9955 
8777 
7600 
6422 
5245 

9885 
8706 
7527 
6349 
5/70 

98/5 
8635 
7455 
6274 
5094 

9745 
8563 
7382 
6200 
50/9 

44-9675 
45-8492 
46-7309 
47-6/26 
48  '4944 

23  '9  43  ( 
24-4(25 
24-8820 
25-35/5 
25-8209 

956  / 
4259 
8956 
3653 
835  / 

9692 
4392 
9092 
3792 
8492 

9823 
4526 
9228 
393  / 
8633 

9954 
4659 
9364 
4069 
8774 

#085 
4793 
9500 
4208 
89(5 

02/6 
4926 
9636 
4346 
9057 

0347 
5060 
9772 
4485 
9(98 

0478 
5)93 
9908 
4624 
9339 

0609 
5326 
#044 
4762 
9480 

51 
52 
53 

54 

55 

56 
57 
58 
59 
60 

445  / 
3280 
2//0 
0939 
9769 

4374 
3202 
2030 
0858 
96S7 

4298 
3/24 
/95( 

0778 
9605 

422  / 
3046 
/S72 
0697 
9523 

4/44 
296S 
/792 
0616 
9440 

4068 
2890 
1713 
0536 
9358 

399  / 
28/2 
/634 
0455 
9276 

39/4 
2734 
/554 
0374 
9/94 

3838 
2656 
(475 
0293 
9/12 

49'  376  / 
50  2578 
51-1395 
52-02/2 
52-9029 

26-2904 
26-7599 
27-2294 
27-6988 
2S-/683 

3048 
7745 
2442 
7/40 
(837 

3/92 
7892 
259/ 
729  / 
(991 

3335 
8038 
2740 
7443 
2/45 

3479 
8/84 
2889 
7594 
2299 

3623 
833( 
3038 
7746 
2453 

3767 
8477 
3/87 
7897 
2607 

39(0 
8623 
3336 
8048 
276  ( 

4054 
8769 
3485 
8200 
29)5 

4/98 
89/5 
3633 
S35( 
3069 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

8598 
7428 
6257 
5086 
3916 

85/5 
7343 
6/7/ 
4999 
3827 

8431 
7258 
6085 
49/2 
3738 

8348 
7/73 
5999 
4824 
3649 

8264 
7088 
59/2 
4736 
3560 

8/81 

7004 
5826 
4649 
347  / 

8097 
69/9 
5740 
4561 
3382 

80/4 
6834 
5654 
4473 
3293 

7930 
6749 
5567 
4386 
3204 

537846 
54-6664 
55  '548  / 
56-4298 
57'3I  IS 

28-6378 
29'  (072 
29-5767 
30-0462 
30-5/57 

6534 
(232 
5929 
0626 
5323 

669  / 
(39/ 
609/ 
079  / 
5490 

6848 
/550 
6252 
0955 
5657 

7004 
/709 
6414 
1119 
5824 

7/6( 
(868 
6576 
1283 
599  ( 

73/7 
2027 
6737 
(448 
6/58 

7474 
2186 
6899 
(6(2 
6325 

7630 
2346 
706) 
(776 
649  / 

7787 
2505 
7222 
(940 
6658 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

2745 
/575 
0404 
9234 
8063 

2655 
/483 
031  / 
9/40 
7968 

2565 
(392 
02/9 
9045 
7872 

2475 
(300 
0126 
895  / 
7776 

2384 
(208 
#032 
8856 
7680 

2294 
1117 
9939 
8762 

7585 

2204 
/025 
9846 
8668 
7489 

2//3 
0933 
9753 
8573 
7393 

2023 
0841 
9660 
8478 
7297 

58-1932 
59-0749 
59-9567 
60-8384 
6f720l 

30-9851 
3  /  '4546 
3  /  -9241 
32-3935 
32-8630 

#'!-'/ 

47(8 
94(5 
41/3 
88(0 

0/90 
4890 
9590 
4290 
8990 

0360 
5062 
9764 
4467 
9/69 

0529 
5234 
9939 

4644 
9349 

0698 
5406 
#114 
482( 
9529 

0868 
5578 
0288 
4998 
9708 

1037 
5750 
0463 
5(75 

9888 

1207 
5922 
0637 
5352 

#068 

(376 

6094 

081  1 
5529 
0247 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

6893 
5722 
4552 
3381 
221  / 

6796 
5624 
4452 
3280 
2/08 

6699 
5525 
4352 
3/79 
2006 

6602 
5427 
4252 
3078 
/903 

6504 
5329 
4/53 
2977 
1801 

6407 
5230 
4053 
2875 
1698 

63/0 
5131 
3953 
2774 
/595 

62/3 
5033 
3853 
2672 
/492 

61/5 
4934 
3752 
257  / 
(390 

62-60/8 
63-4835 
64-3652 
65-2469 
66-1287 

33-3325 
33-8020 
34-27/4 
34-7409 
35-2/04 

3507 
8204 
2902 
7599 
2296 

3689' 
8389 
3089 
7789 
2489 

3872 
8574 
3277 
7979 
268  / 

4054 
8759 
3464 
8/69 
2874 

4236 
8944 
365  / 
8359 
3066 
7774 
2482 
7/89 
/897 
6604 

44/8 
9/29 
3839 
8549 
3259 

4601 
93/3 
4026 
8739 
345  / 

4783 
9498 
42/3 
8929 
3644 

4965 
9683 
4400 
9//S 
3836 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

1040 

9870 
8699 
7529 
6358 

0936 
9764 
8593 
742  / 
6249 

0832 
9659 
8486 
73(3 
6/39 

0729 
9554 
8379 
7205 
6030 

0625 
9449 
8273 
7097 
592  / 

0520 
9343 
8/66 
6988 
58// 

04/6 
9238 
8059 
6880 
5702 

03/2 
9/32 
7952 
6772 
5592 

0208 
9027 
7845 
6664 
5482 

67-0/04 
67-8921 
687738 
69-6555 
70-5372 

35-6798 
36"  (493 
36'6/SS 
37-0883 
37-5577 

6994 
I69( 
6388 
(085 
5783 

7/89 
1889 
6588 
(288 
5988 

7384 
2086 
6789 
(49/ 
6/94 

7579 
2284 
6989 
/694 
6399 

7969 
2679 
7389 
2099 
68(0 

8(64 
2877 
7589 
2302 
7015 

8359 
3074 
7790 
2505 
7220 

8554 
3272 
7990 
2707 
7425 

76 
77 
78 
79 
80 

81 
82 
83 

84 
85 

5/8S 
40i7 
2847 
/676 
0505 

5077 
3905 
2733 
/56/ 
0389 

4966 
3793 
2620 
(446 
0273 

4855 
3681 
2506 
(332 
0/57 

4745 
3569 
2393 
/2/7 
#04  / 

4634 
3456 
2279 
1102 
9924 

4523 
3344 
2/65 
0987 
9808 

44/2 
3232 
2052 
087  ( 
969  / 
85  M 
733» 
6/5/ 
497  / 
379/ 

430  / 
9119 

/938 
0756 
9575 

7/-4/90 
72'3007 
73"  (824 
74-0641 
74'9458 

38-0272 
38-4967 
38'966/ 
39-4356 
39  "9  05  / 

0480 
5177 
9875 
4572 
9269 

0688 
5388 

ton 

4788 
9487 

0896 
5598 
030  / 
5003 
9706 

//04 
5809 
05/4 
52/9 
9924 

(3/2 
60/9 
0727 
5434 
#/42 

(520 
6230 
0940 
5650 
0360 

(727 
6440 
((53 
5866 
0578 

/935 
665  / 
(366 
608/ 
0796 

2/43 
686  / 
(579 
6296 
/0/4 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

9335 
8164 
6994 
5823 

4653 

92/7 
8046 
6874 
5702 
4530 

9/00 
7927 
6753 
5580 

4407 

8982 
7808 
6633 
5458 
4284 

8865 
7689 
65/3 
5337 
4/6/ 

8747 
7570 
6392 
52/5 

4037 

8629 
7450 
6272 
5093 
39/4 

8393 
72/2 
6030 
4849 
3667 

75'S275 
76-7092 
77-59/0 
78-4727 
79-3544 

40'3746 
40-8440 
4C3/35 
4  /  '7830 
42-2524 

3966 
8664 
336  / 
8058 
2756 

4/87 
8887 
3587 
8287 
2987 

4408 
9//0 
38(3 
85/5 
32/8 

4629 
9334 
4039 
8744 
3449 

4850 
9557 
4265 
8972 
3680 

5070 
9780 
4490 
9201 
39/( 

529  ( 
#004 
47(6 
9429 
4/42 

55/2 
0227 
4942 
9657 

4373 

5732 
0450 
5/68 
9886 
4603 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

61 

3482 
23/2 
1141 

997  / 
8800 

3358 
2/86 
(0/4 
9842 
8670 

3234 
2060 
0887 
97/4 
854/ 

3/09 
(935 
0760 
9585 
841  / 

2985 
/809 
0633 
9457 
828( 

2860 
/683 
0505 
9328 
8/5/ 

2735 
(557 
0378 
9/99 
802/ 

26// 
/43/ 
025  / 
9070 
7890 

2486 
(304 
#(23 
8942 
7760 

SO  '236  / 
81-1178 

8T9995 
82-88/3 

83-7630 

4272/9 
43'/9/4 
43-6609 
44'  1303 
44-5998 

7453 
2/50 
6847 
(545 
6242 

7687 
2386 
7086 
/786 
6486 

7920 
2623 
7325 
2027 
6730 

8/54 
2859 
7564 
2269 
6974 

8387 
3095 
7802 
25/0 
72/8 

862  / 
333  / 
8041 
275  / 
746  / 

8854 
3567 
8280 
2992 
7705 

9088 
3803 
85/8 
3234 
7949 

932  / 
4039 
8757 
3475 
8/92 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

7630 
6459 
5289 
4//8 
2948 

7499 
6327 
5/55 
3983 
28// 

7367 
6/94 
502  / 

3848 
2674 

7236 
6061 
4887 
37/2 
2538 

7/05 
5929 
4753 
3577 
240  / 

6973 
5796 
46/9 
3441 
2264 

6842 
5663 
4484 
3306 
2/27 

67/0 
5530 
4350 
3/70 
/990 

6579 
5397 
42/6 
3034 
/S53 

84-6447 
85-5264 
86  "408  / 
87-2898 
8S-/7/6 

45-0693 
45-5387 
46-0082 
46-4777 
46  '9472 

0939 
5637 
0334 
503  / 
9728 

1186 
5886 
0585 
5285 

9985 

(432 
6/35 
0837 
5539 
#242 

/679 
6384 
/089 
5794 
0499 

/925 
6633 
1340 
6048 
0755 

2(7( 
6882 
(592 
6302 
(0/2 

24/8 
7/30 
/843 
6556 
/269 

2664 
7379 
2095 
68/0 
/525 

29/0 
7628 
2346 
7064 
(782 

60'  1  59' 

58'  |  57'  i  56'   55'  |  54'   53'   52'    51' 

GO'     f;:i' 

58'   57'   50'  |  55'  |  54' 

53' 

52'  |  51' 

SINE. 

COSINE.           61° 

10'J 


TRAVERSE  TABLES. 


28 
; 

2 
3 
4 
5 

COSINE. 

Sixi:.             28° 

\ff 

ir 

12' 

13' 

14'  |  15' 

16'  |  17' 

18'  |   1!)' 

10' 

11'   12'   13'   14' 

15' 

!(>'   17'   18'  |  1!)' 

/ 
2 
3 

4 
5 

8816 
7632 
6447 
5263 
4079 

88(4 
7629 
6443 
5258 
4072 

88(3 
7626 
6439 
5252 
4065 

88/2 
7623 
6435 
5247 
4058 

88(0 
762  ( 
6431 
524  ( 
405( 

8809 
76/8 
6427 
5236 
4045 

8808 
76/5 
6423 
5230 
4038 

8806 
76/2 
64/8 
5225 
4031 

8805 
76/0 
6414 
52/9 
4024 

•8803 
1-7607 
2'64IO 
3-5214 
4-40(7 

.4720 
•944  ( 
/•4I6( 
/  -8882 
2'3602 

4723 
9446 
4/69 
8892 
36/5 

4726 
945  / 
4/77 
8902 
3628 

4728 
9456 
4(84 
8912 
3640 

473) 
9461 
4192 
8923 
3653 

4733 
9466 
4200 
8933 
3666 

4736 
9472 
4207 
8943 
3679 

4738 
5477 
42/5 
8953 
3692 

474) 
9482 
4223 
8964 
3704 

4743 
9487 
4230 
8974 

37/7 

6 

7 
8 
9 

(0 

2895 
77/0 
0526 
9342 

8/58 

2886 
/70/ 
05(5 
9330 

8/44 

2878 
)69( 
0504 
93/7 

8/30 

2870 
/682 
0493 
9305 

81/7 

2862 
(672 
0482 
9293 
8/03 

2853 
1662 
047  ( 
9280 
8089 

2845 
1653 
0460 
9268 

8075 

2837 
/643 
0449 
9255 

8062 

2829 
(633 
0438 
9243 

8048 

5'2S20 
6'/624 
7'0427 
7'923( 
8  8034 

2'8322 
3-3043 
3  7763 

4'2483 
4'7204 

8338 
306  / 
7784 
2506 
7229 

8353 
3079 
7804 
2530 
7255 

8368 
3096 
7825 
2553 

728  ( 

8384 
3(14 
7845 
2576 

7306 

8399 
3/32 
7866 
2599 
7332 

84(5 
3/50 
7886 
2622 
7358 

8430 
3168 
7907 
2645 
7383 

8445 
3/86 
7927 
2668 
7409 

S46/ 
3204 
7948 
2691 
7434 

6 

7 
8 
9 
10 

// 
/.' 
13 
14 
/5 

6974 
5789 
4605 
3427 
2237 

6958 
5773 
4587 
3402 
22(6 

6943 
5756 
4569 
3382 
2(96 

6928 
5740 
4552 
3363 
2/75 

69/3 
5723 
4534 
3344 
2/54 

6898 
5707 
4516 
3325 
2/34 

6883 
5690 
4498 
3305 
21(3 

6868 
5674 
44SO 
3286 
2092 

6853 
5657 
4462 
3267 
2072 

9'6837 
/0-564/ 
/  /  '4444 
/  2  '3248 
13-2051 

5'/924 
5  '6645 
6'/365 
6-6085 
7  0806 

(952 
6675 
(398 
6(2( 
0844 

(9S( 
6706 
1432 
6/57 
0883 

2009 
6737 
(465 
6(93 
0921 

2037 
6768 
(498 
6229 
0960 

2065 
6798 
(532 
6265 
0998 

2093 
6829 
(565 
6301 
1036 

2(22 
6860 
(598 
6336 
(075 

2150 
6S9/ 
1631 
6372 
1113 

2/78 
692  / 
1665 
6408 
1152 

II 
12 
13 
(4 
(5 

/6 

/7 

18 
19 
20 

(053 
9868 
8684 
7500 
63/6 

(03( 
9845 
8659 
7474 
6288 

(009 
9822 
8635 
7448 
626  / 

0987 
9798 
86(0 
7422 
6233 

0965 
9775 
8585 
7395 
6206 

0943 
975  ( 
8560 
7369 
6(78 

0920 
9728 
8536 

7343 
6/5/ 

0898 
9705 
85// 
73/7 
6/23 

0876 
9681 
8486 
7291 
6095 

14-0854 
I4'9658 
15-8461 
167264 
I7'6068 

7-5526 
8-0246 
S'4967 
8  '9687 
9'4408 

5567 
0290 
50(3 
9736 
4459 

5608 

0334 
5059 
9785 
45/0 

5649 
0377 
5(05 
9833 
456  / 

5690 
042  / 
5/5) 
9882 
46)3 

573  ( 

0464 
5/98 
993  / 

4664 

5772 

0508 
5244 
9979 
47/5 

58(3 
0551 
5290 

#028 
4766 

5854 
0595 
5336 
0077 
48/8 

5895 
0639 
5382 
0/25 
4869 

(6 

17 
18 
19 

20 

21 
22 
23 
24 
25 

5/3/ 
3947 
2763 
(579 
0395 

5/03 
39/7 
273  / 
/546 
0360 

5074 
3887 
2700 
(5/3 
0326 

5045 
3857 
2668 
(480 
0292 

50/6 
3826 
2637 
1447 
0257 

4987 
3796 
2605 
(4(4 
0223 

4958 
3766 
2573 
1381 
0/88 

4929 
3735 
254/ 
/348 
0/54 

4900 
3705 
25/0 
/3/5 
0//9 

18-4871 
19-3675 
20-2478 
21-1281 
22-0085 

9-9/28 
(0-3848 
(0-8569 
/  1  '3289 
I/'SOIO 

9(82 
3905 
8628 
335  ( 
8074 

9236 
396  / 
8687 
34/2 
8138 

92S9 
40/8 
8746 
3474 
8202 

9343 
4074 
8805 
3535 
8266 

9397 
4/30 
8864 
3597 
8330 

9451 
4/87 
8922 
3658 
8394 

9505 
4243 
S98/ 
3720 
8458 

9559 
4299 
9040 
378  / 
8522 

96/2 
4356 
9099 
3843 
8586 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

92/0 
8026 
6842 
5658 
4473 

9/75 
7989 
6803 
56(8 
4432 

9(39 
7952 
6765 
5578 
439  / 

9/03 
79/5 
6726 
5538 
4350 

9067 
7878 

6688 
5498 
4309 

9032 
7840 
6649 
5458 
4267 

8996 

7803 
6611 
5418 
4226 

8960 
7766 
6572 
5378 
4/85 

8924 
7729 
6534 
5338 

4/43 

22-8888 
23  7692 
24-6495 
25-5298 
26-4/02 

(2'2730 
12-7450 
(3'2/7( 
(3'689I 
(4-/6M 

2797 
75(9 

2242 
6965 
(688 

2863 
7589 
23/4 
7040 
/765 

2930 
7658 
2386 
7(i4 
(842 

2996 
7727 
2458 
7)88 
(9)9 

3063 
7796 
2530 
7263 
(996 

3/30 
7865 
260  / 
7337 
2073 

3/96 
7935 
2673 
74// 
2/50 

3263 

8004 
2745 
7486 
2226 

3330 

8073 
28/6 
7560 
2303 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

3289 
2105 
092  / 
9737 
8552 

3247 
206  ( 
0875 
9690 
8504 

3204 
20/7 
0830 
9643 
8456 

3/6/ 
/973 
0785 
9596 
8408 

3//9 
(929 
0739 
9550 
8360 

3076 
(885 
0694 
9503 
83(2 

3033 
1841 
0648 
9456 
8264 

299  / 
/797 
0603 
9409 
82/5 

2948 
(753 
0558 
9362 
8/67 

27-2905 
28-1709 
29-05/2 
29-93/5 
30-8//9 

/4'6332 
(5-/052 
(5-5773 
(6-0493 
(6-52(3 

6411 
//34 
5857 
0580 
5303 

649  / 
/2/6 
5942 
0667 
5393 

6570 
(298 
6026 
0754 
5482 

6650 
(380 
6111 
0842 
5572 

6729 
(462 
6/96 
0929 
5662 

6809 
(544 
6280"" 
(0/6 
5752 

6888 
/626 
6365 
((03 
584/ 

6967 
(70S 
6449 
//90 
593  / 

7047 
(790 
6534 
(277 
6021 

31 
32 
33 
34 
35 

36 
37 
38 
39 

40 

7368 
6184 
5000 
38/5 
2637 

73/9 
6/33 
4948 
3762 
2576 

7269 
6082 
4895 
3708 
252( 

7220 
603  / 
4843 
3655 

2466 

7/70 
598/ 
479  / 
360  / 
24// 

7(2( 

5930 
4738 
3547 
2356 

707  / 
5879 
4686 
3494 
230  / 

702  / 

5828 
4634 
3440 
2246 

6972 
5777 
4581 
3386 
2/9( 

31  -6922 

32  '5726 
33  '4529 
34-3332 
35-2/36 

(6-9934 
(7'4654 
/  7-9374 
/  8  "4095 
/8  88/5 

#026 
4749 
9472 
4/95 
89/8 

0//8 
4844 
9569 
4295 
9020 

02(( 
4939 
9667 
4395 
9/23 

0303 
5033 
9764 
4495 
9225 

0395 
5(28 
986  ( 

4595 
9328 

0487 
5223 
9959 
4695 
9430 

0580 
53(8 
#056 
4795 
9533 

0672 
54/3 
0/54 
4894 
9635 

0764 
5507 
025  ( 

4994 
9738 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

/447 
0263 
9079 
7894 
67/0 

(391 
0205 
9020 
7834 
6648 

(334 
0/47 
896  / 
7774 
6587 

/278 
0090 
890  / 
77/3 
6525 

/222 
#032 
8842 
7652 
6463 

((65 
9974 
8783 
7592 
640  ( 

//09 
99/6 
8724 
753  / 
6339 

/052 
9858 
8665 
747  / 
6277 

0996 
980  ( 
8605 
74(0 
62/5 

36-0939 
36-9743 
37-8546 
38-7349 
39-6/53 

19-3536 
/9'8256 
20-2976 
20-7697 
2C24I7 

364( 
8364 
3087 
78/0 
2532 

3746 
8471 
3/97 
7922 
2648 

3S5/ 
8579 
3307 
8035 
2763 

3956 
8687 
34/7 
8(48 
2879 

406  ( 
8794 
3527 
826( 
2994 

4(66 
8902 
3638 
8373 
3/09 

427( 
9009 
3748 
8486 
3224 

4376 
9//7 
3858 
8599 
3340 

448  / 
9225 
3968 
87// 

3455 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

5526 

4342 
3/58 
(973 
0789 

5463 
4277 
3092 
1906 
0720 

5400 
42/3 
3026 
/839 
0652 

5336 

4/48 
2960 
/77( 
0583 

5273 
4083 
2894 
/704 
05/4 

52/0 
40/9 
2828 
/636 

0445 

5/46 
3954 
276/ 
1569 
0377 

5083 
3889 
2695 
/50/ 
0308 

5020 
3824 
2629 
1434 
0239 

40-4956 
4  /  "3760 
42-2563 
43'/366 
44-0/70 

2(7/37 

22-/S58 
22-6578 
23  "(299 
23-60(9 

7255 
(978 
670  / 

(424 
6/47 

7373 
2099 
6S24 
/550 
6275 

749  / 
22/9 
6947 
(675 

6404 

7609 
2340 
7070 
1801 
6532 

7727 
2460 
7/93 
(927 
6660 

7845 
258  / 
73/6 
2052 
6788 

7963 
270  / 
7439 
2(78 
69/6 

8081 
282  / 
7562 
2303 
7044 

S/9S 
2942 
7685 
2429 
7/72 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

9605 
8421 
7236 
6052 
4868 

9535 
8349 
7(64 
5978 
4792 

9465 
8278 
709  / 
5904 
47/7 

9395 
8206 
70/8 
5830 
464/ 

9324 
8/35 
6945 
5755 
4566 

9254 
8063 
6872 
568  / 
4490 

9184 
7992 
6799 
5607 
44/4 

91/4 
7920 
6726 
5532 
4338 

9043 
7848 
6653 
5458 
4263 

44-8973 
45-7776 
46-6580 
47-5383 
48-4/87 

24-0739 
24-5460 
25  '0(80 
25  '490  ( 
25'962( 

0870 
5593 
0316 
5039 
9762 

(00) 
5726 
0452 
5/77 
9903 

((32 

5860 
05S8 
53(6 
#044 

/262 
5993 
0724 
5454 
0/85 

(393 
6(26 
0859 
5593 
0326 

/524 
6259 
0995 
573/ 
0467 

/654 
6393 
1131 
5869 
0608 

/785 
6526 
/267 
6008 
0749 

(9/6 
6659 
(402 
6(46 

0889 

5) 
52 
53 
54 
55 

3684 
2500 
/3/5 
9131 

8947 

3607 
242( 
/236 
#050 
8865 

3530 
2343 
1156 
9969 
8782 

3453 
2265 
/076 
9888 
8700 

3376 
2/86 
0996 
9807 
S6/7 

3299 
2/08 
09/7 
9726 
8534 

3222 
2029 
0837 
9644 
8452 

3/45 
/95/ 
0757 
9563 
8369 

3067 
(872 
0677 
9482 
8286 

49-2990 
50-1793 
Sl'0597 
51-9400 
52-8204 

26'434( 
26-9062 
27  '3782 
278502 
28  '3223 

4485 
9208 
393) 
8654 
3377 

4628 
9354 

4079 
8805 
3530 

4772 
9500 
4228 
8956 
3684 

49/6 

9646 
4377 
9/07 
3838 

5059 
9792 
4525 
9259 

3992 

5203 
9938 
4674 
94/0 
4/46 

5346 
#084 
4823 
956  / 
4299 

5489 
0230 
497/ 
97/2 

4453 

5633 
0376 
5(20 
9863 
4607 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

7763 
6578 
5394 
42/0 
3026 

7679 
6493 
530S 
4/22 
2937 

7595 
6408 
522  / 
4034 
2847 

75// 
6323 
5/35 
3946 
2758 

7427 
6238 
5048 
3858 
2668 

7343 
6/52 
496  / 
3770 
2579 

7."59 
6067 
4874 
3682 
2439 

7/75 
59S/ 
4788 
3594 
2400 

709  / 
5896 
470/ 
3506 
23/0 

53-7007 
54-58/0 
55-46/4 
56-34(7 
57-2221 

28-7943 
29-2664 
29'7384 
30-2(04 
30-6825 

8/00 
2823 
7545 
2268 
699  / 

8256 
2981 
7707 
2433 
7/58 

84(2 
3(40 
7868 
2597 

7325 

8569 
3299 
8030 
276/ 
749  / 

8725 
3458 
S/9/ 
2925 
7658 

888  / 
36/7 
8353 
3089 
7824 
2560 
7296 
2032 
6767 
(503 

9038 
3776 
85/4 
3253 
799  / 
2729 
7468 
2206 
6944 
(682 

9/94 
3935 
8676 
3416 
8/57 

9350 
4093 
8837 
3580 

8324 

6) 
62 
63 
64 
65 

1943 

0657 
9473 
8289 
7/05 

/75( 

0565 
9380 
8/94 

7009 

(660 
0473 
9286 
8099 
69/2 

/570 

038/ 
9/93 
8005 
68/6 

1479 
0289 
9099 
79/0 
6720 

(3  88 
0/97 
9006 
78/5 
6623 

1297 
0105 
8912 
7720 
6527 

/206 
#0/2 
88(8 
7624 
643  ( 

HIS 

9920 
8725 
7529 
6334 

58-1024 
58-9827 
59-863) 

60-7434 
6  /  '6238 

3C/545 
3C6265 
32  0986 
32-5706 
33-0427 

/7(4 
6437 
((60 
5883 
0606 

/884 
6609 
(335 
6060 
0786 

2053 
678) 
(509 
6237 
0965 

2222 
6952 
1683 
64/4 
(144 

239  ( 
7/24 
/857 
65VI 

1324 

2898 
7639 
2380 
7I2/ 
1862 

3067 
78(( 
2554 
7298 
204  / 

66 

67 
68 
69 

70 

71 
72 
73 
74 
75 

592  / 
4736 
3552 
2368 
f  184 

5823 
4637 
3452 
2266 
(08( 

5725 
4539 
3352 
2/65 
0978 

5628 
4440 
325  / 
2063 

OS75 

5530 
4340 
3151 
1961 
0771 

5432 
424( 
3050 
(859 
0668 

5335 
4/42 
2950 
1757 
0565 

5237 
4043 
2849 
(655 

0461 

5/39 
3944 
2749 
(553 
0358 

62'504  / 
63  '3  84  4 
64-2648 
65-1451 
66-0255 

33-5/47 
33'9867 
34-4588 
34-9308 
35'4029 

5329 
#052 
4775 
9498 
422  ( 

55(( 
0237 
4962 
9688 

44/3 

5693 
042  ( 
5/49 
9877 
4605 

5875 
0606 
5336 
#067 
4798 

6057 
0790 
5523 
0257 
4990 

6239 
0975 
57/0 
0446 
5/82 

642( 
((59 
5897 
0636 
5374 

6603 
/344 
6084 
0825 
5566 

6784 
(528 
627  / 
/0/5 
5758 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

9999 
88/5 
7631 

6447 
5263 

9895 
8709 
7524 
6338 
5(53 

979  / 

8604 
74/7 
6230 

5043 

9686 
8498 
7309 
6/2/ 
4933 

9582 
8392 
7202 
60/2 

4823 

9477 
8286 
7CJ5 
5904 
47(3 

9372 
8/80 
6987 
5795 
4602 

9268 
8074 
6880 
5686 
4492 

9/63 

7968 
6772 
5577 
4382 

66-9058 
67-7861 
68-6665 
69-5468 
70-4272 

35-8749 
36-3469 
36-8/90 
37'29IO 
37'7630 

8944 
3667 
8390 
3((3 
7836 

9/39 

3864 
8590 
33/5 
8041 

9333 
406( 
8790 
35(8 
8246 

9528 
4259 
8989 
3720 
845/ 

9723 

4456 
9/89 
3923 
8656 

99/8 
4653 
9389 
4/25 
S86/ 

#1(2 
485( 
9589 
4327 
9066 

0307 

5048 
9789 
4530 
927) 

0502 
5245 
9989 
4732 
9475 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 

4078 
2894 
/7/0 
0526 
934  / 

3967 
2782 
(596 
04/0 
9225 

3856 
2669 
(482 
0295 
9(08 

3744 
25i6 
(368 
0(79 
899  ( 

3633 
2443 
/254 
#064 
8874 

352  ( 
2330 
//39 
9948 
8757 

3410 
22/7 
1025 
9833 
8640 

3298 
2(04 
09(( 
97(7 
8523 

3/87 
(99  ( 
0796 
960  f 
8406 

71-3075 
72-1878 
73-0682 
73-9485 
74'8288 

38'235( 
38V07/ 
39-1792 
39-65/2 
40  '(232 

2558 
728  / 
2004 
6727 
(450 

2766 
7492 
22/7 
6943 
(668 

2974 
7702 
2430 
7(58 
(886 

3/8( 
79(2 
2643 
7373 
2(04 

3389 
8(22 
2855 
7589 
2322 

3596 
8332 
3068 
7804 
2540 

3804 
8542 
328  ( 
80)9 
2757 

40// 
8752 
3493 
8234 
2975 

42/9 
8962 
3706 
8449 
3/93 

81 
82 
83 
84 
85 

86 

87 
88 
89 
90 

8/57 
6973 
5789 
4605 
3420 

8039 
6854 
5668 
4482 
3297 

792  / 
6734 
5547 
4360 
3/73 

7803 
6614 
5426 
4238 
3049 

7684 
6495 
5305 
4115 
2926 

7566 
6375 
5184 
3993 

2802 

7448 
6255 
5063 
3870 
2678 

7329 
6/35 
494  / 
3748 
2554 

72(( 
60/5 
4820 
3625 
2430 

75-7092 
76-5895 
77-4699 
78-3502 
79-2305 

40-5953 
41  '0673 
4  (  "5393 
42'0((4 

42-4834 

6(73 
0896 
56(9 
0342 
5065 

6394 
1119 
5845 
0570 
5296 

66(4 
/342 
6070 
0798 
5526 

6835 
/565 
6296 
(026 

5757 

7055 
(788 
652  ( 
(255 

5988 

7275 
2011 
6747 
f483 
62/8 

7496 

2234 
6972 
1711 

6449 

77/6 
2457 
7(98 
(938 
6679 

7936 
2680 
7423 
2(66 
69(0 

86 
87 
88 
89 

90 

91 
92 
93 
94 
95 

2236 
(052 
9868 
8684 
7499 

2111 
0926 
9740 
8554 
7369 

1986 
0799 
96/2 
8425 
7238 

(861 
0673 
9484 
8296 
7/08 

(736 
0546 
9356 
8/67 
6977 

I6(( 
04/9 
9228 
8037 
6846 

/485 
0293 
9(00 
7908 
67/5 

(360 
0(66 
8972 
7778 
6584 

/234 
#039 
8844 
7649 
6454 

80-1109 
SO  99(2 
8T8716 
82'75/9 
83-6322 

42-9555 
43-4275 
43-8995 
44-37)6 
44*8436 

9788 
45(/ 
9234 
3957 
8680 

#02( 
4747 
9472 
4/98 
8923 

0254 
4983 
97/( 
4439 
9(67 

04S8 
52/8 
9949 
4680 
94(0 

0721 
5454 
#(87 
492  / 
9654 

0954 
5690 
0426 
5/6( 
9897 

O87 
5926 
0664 
5402 
#/40 

(420 
6(6( 
0902 
5643 
0384 

(653 
6397 
1  140 
5884 
0627 

91 
92 
93 
94 
95 

96 
97 
98 
99 

;oo 
61 

63(5 
5/3/ 
3947 
2762 
/57S 

6183 

4998 
3812 
2626 
(441 

605( 
4864 
3677 
2490 

/304 

5919 
473/ 
3543 
2354 
(166 

5787 
4598 
3408 
22(8 
(028 

5655 

4464 
3273 
2082 
0891 

5523 
4330 
3/38 
/945 
0753 

539  / 

4/97 
30C3 
/809 
06/5 

5258 
4063 
2868 
/673 

0477 

84'5/26 
85-3929 
86-2733 
87-1536 
88-0339 

45-3(56 
45-7877 
46-2597 
46-73(8 
47-2038 

3403 
8(26 
2849 
757  / 

2294 

3649 
8374 
3/00 
7825 
255  ( 

3895 

8623 
335  ( 
8079 
2807 

•tlil 
8871 
3602 
8333 
3063 

4387 
9/20 
3853 
8587 
3320 

4633 
9369 
4/04 
8840 
3576 

4879 
96/7 
4355 
9094 
3832 

5)25 
9866 
4606 
9347 

4088 

537/ 

#//.; 

4857 
960/ 

4344 

96 
97 
98 
99 
100 

50' 

49' 

4»'  |  47' 

46' 

45' 

44' 

43' 

42'  |  41' 

50' 

•!'.)' 

48' 

47' 

40' 

4.")'  |  44'   4.3' 

3? 

41' 

SINE. 

COSINE.           61° 
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TRAVERSE  TABLES 


28 
; 

2 
3 

4 
5 
6 
7 
8 
9 

;o 

COSINE. 

SINE.             28° 

2or~i 

21' 

22' 

23'  |  24'   25' 

20'  |  27' 

28' 

29' 

20' 

2!'  !  22' 

23'  |  24'   25'  |  26' 

27' 

28'   29' 

8802 
7604 
6406 
5208 
40/0 

880/ 
7601 
6402 
5203 
4003 

8799 
7599 
6398 
5/97 
3996 

8798 
7596 
6394 
5/9/ 

3989 

8796 
7593 
6389 
5(86 
3982 

8795 
7590 
6385 
5(80 
3976 

8794 
7587 
638( 
5(75 
3969 

8792 
7585 
6377 
5/69 
3962 

879/ 
7582 
6373 
5/64 
3955 

•8790 
/  7579 
2  '6369 
3  '5  158 
4'3948 

•4746 
•9492 
(  '4238 
1-8984 
2-3730 

4749 
9497 
4246 
8994 
3743 

475  / 
9502 
4253 
9004 
3756 

4754 
9507 
426) 
90/5 
3768 

4756 
95/2 
4269 
9025 
378( 

4759 
95(8 
4276 
9035 
3794 

476  / 
9523 
4284 
9045 
3807 

4764 
9528 
4292 
9056 
3820 

4766 
9533 
4299 
9066 
3832 

4769 
9538 
4307 
9076 
3845 

( 
2 
3 
4 
5 

2872 

1614 

04/6 
92/8 

8020 

2804 
/604 
0405 
9206 
8006 

2796 
(595 
0394 
9/93 
7993 

2787 
(585 
0383 
9181 
7979 

2779 
(575 
0372 
9(68 
7965 

2771 
(566 
036  / 
9/56 

795/ 

2762 
(556 
0350 
9(43 
7937 

2754 
(546 
0339 
9/3( 
7923 

2746 
(537 
0328 
9((9 

7909 

5-2737 
6'/527 
7-03/6 
7-9/06 
S'7896 

2'8476 
3  '3222 
3'7968 
4'27(4 
4-7460 

8491 
3240 
7989 
2737 
7486 

8507 
3258 
8009 
2760 
75  // 

8522 
3276 
8029 
2783 
7537 

8537 
3294 
8050 
2806 
7562 

8553 
33(2 
8070 
2829 
7588 

8568 
3330 
8091 
2852 
76/4 

8584 
3347 
8//( 
2875 
7639 

8599 
3365 
8(32 
2898 
7665 

86/4 
3383 
8/52 
292  / 
7690 

6 

7 
8 
9 
10 

/( 

12 
13 
14 
(5 
(6 
(7 
/8 
19 
20 

6822 
5624 
4426 
3228 
2030 

6807 
5608 
4408 
3209 
2009 

6792 
559) 
4390 
3/90 
(989 

6777 
5574 
4372 
3/70 
/968 

676( 
5558 
4354 
3/5( 
(947 

6746 
5541 
4336 
3/31 
(927 

673/ 
5525 
43/8 
3//2 
(906 

67(6 
5508 
4300 
3093 
1885 

6700 
549  ( 
4282 
3073 
1864 

9-6685 
(0-5475 
(C4264 
(2'3054 
(3-/S43 

5'2206 
5'6952 
6'  (698 
6  '6444 
7-//90 

2234 
6983 
(73( 
6480 
(228 

2262 
70(3 
(765 
65/6 
/267 

229  / 
7044 
(798 
6552 
/305 

23/9 
7075 
(83( 
6587 
1344 

2347 
7106 
(S64 
6623 
(382 

2375 
7/36 
(898 
6659 
1420 

2403 
7/67 
(93( 
6695 
(459 

243  ( 
7/98 
(964 
6731 
(497 

2459 
7228 
(997 
6766 
(535 

II 
12 
13 
14 
15 

0832 
9634 
8436 
7238 
6040 

08/0 
9611 
Mil 

72/2 
60/3 

07S8 
9587 
8387 
7/86 

59S5 

0766 
9564 
8362 
7/60 
5957 

0744 
9540 
8337 
7/33 
5930 

0722 
95/7 
F3/2 
7/07 
5902 

0699 
9493 
8287 
7081 
5874 

0677 
9470 
8262 
7054 
5847 

0655 

9446 
8237 
7028 
58/9 

(4-0633 
I4'9423 
IS'8212 
(6'7002 
ITS79I 

7-5936 

8-0682 
8-5428 
9-0(74 
9-4920 

5977 
0726 
5474 
0223 
497/ 

60/8 
0769 
5520 
0271 
5022 

6059 
0813 
5566 
0320 
5074 

6/00 
0856 
56/2 
0369 
5/25 

6(4( 
0900 
5658 
04/7 
5/76 

6/82 

0943 
5704 
0466 
5227 

6223 

0987 
575( 
05(4 
5273 

6264 
(030 
5797 
0563 
5329 

6304 
(074 
5843 
06/2 
53S/ 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

4842 
3644 
2446 
/248 
0050 

48/3 
36/4 
24/5 
12/5 

#0/6 

4784 
3584 
2383 
//82 
998/ 

4755 
3553 
235  / 
//49 
9947 

4726 
3523 
23/9 
((16 
99/2 

4697 
3492 
2287 
/082 
9878 

4668 
3462 
2255 
/049 
9843 

4639 
343( 
2224 
(016 
9808 

46/0 
340  / 
2/92 
0983 
9774 

/S'458/ 
/  9  '3370 
20-2/60 
2  /  '0949 
21-9739 

9'9666 
(0'44/2 
(0'9/58 
(C3904 
(CS650 

9720 
4468 
92/7 
3966 
87(4 

9774 
4525 
9276 
4027 
8778 

9827 
4581 
9335 
4088 
8842 

9881 
4637 
9394 
4/50 
8906 

9935 
4694 
9452 
42/( 
8970 

9989 
4750 
9511 
4273 
9034 

#042 
4806 
9570 
4334 
9098 

0096 
4862 
9629 
4395 
9/62 

0/50 
49/9 
9688 
4457 
9226 

21 
22 
23 
24 
25 
~26~ 
27 
28 
29 
30 

26 
27 
28 
29 
30 

8852 
7654 
6456 
5258 
4060 

88/6 
76/7 
64/8 
52/8 
40/9 

878  / 
7580 
6379 
5/78 

3978 

8745 
7542 
6340 
5/38 
3936 

8709 
7505 
6302 
5098 
3895 

8673 
7468 
6263 
5058 
3853 

8637 
7430 
6224 
5018 
38/2 

8601 
7393 
6/85 
4978 
3770 

8565 
7356 
6/46 
4937 
3728 

22-8529 
23'73/S 
24  '6/08 
25-489; 
26-3687 

/2'3396 
12-8/42 
(3'2888 
13  '7634 
(4-2380 

3463 
82(( 
2960 
7708 
2457 

3529 
8280 
303  / 
7783 
2534 

3596 
8349 
3/03 
7857 
26/0 

3662 
84/9 
3(75 
793  ( 

2687 

3729 
8488 
3246 
8005 
2764 

3795 
8557 
3318 
8079 
284( 

3862 
8626 
3390 
8154 
29/8 

3928 
8695 
346/ 
8228 
2994 

3995 
8764 
3533 
8302 
307/ 

3/ 
32 
33 
34 
35 

2862 
(664 
0466 
9268 
8070 

2820 
/620 
0«( 
9222 
6022 

2777 
(576 
0375 
9/75 
7974 

2734 
(532 
0330 
9/28 
7925 

269  / 
(488 
0284 
908/ 
7877 

2648 
(443 
0238 
9033 
7829 

2605 
/399 
0/93 
8986 
7780 

2562 
/355 
0/47 
8939 

7732 

25/9 
/3/0 
0/01 
8892 

76S3 

27-2476 
28-1266 
29-0055 
29-8845 
30-7635 

/47/26 
/5-/S72 
(5-66(8 
(6-  (364 
/6-6//0 

7205 
/954 
6703 
/45/ 
6200 

7285 
2036 
6787 
1538 
6289 

7364 
2/18 

6872 
/625 
6379 

7444 
2200 
6956 
(7/2 
6468 

7523 
2282 
7040 
(799 
6558 

7602 
2363 
7/25 
(886 
6648 

768/ 
2445 
7209 
(973 
6737 

7761 
2527 
7254 
2060 
6827 

7840 
2609 
7378 
2/47 
69/6 

31 
32 
33 
34 
35 

36 
37 
3S 
39 
40 

6873 
5675 
4477 
3279 
208  / 

6823 
5623 
4424 
3225 
2025 

6773 
5572 
4372 
3/7/ 
1970 

6723 
552  / 
43/9 
3//7 
/9/5 

6673 
5470 
4266 
3063 
(859 

6624 
54/9 
42/4 
3009 
/804 

6574 
5368 
4/6( 
2955 
(749 

6524 
53/6 
4/09 
290  / 
(693 

6474 
5265 
4056 
2847 
/638 

3  /  '6424 
32-52/4 
33-4003 
34-2793 
35-/5S2 

17-0856 
(7-5602 
/  8  -0348 

/8'5094 
/  8  '9840 

0948 
5697 
0445 
5/94 
9943 

(040 
5792 
0543 
5294 

#045 

((33 

5886 
0640 
5394 
0147 

(225 
598  ( 
0737 
5493 
0250 

(3(7 

6076 
0834 
5593 
0352 

(409 
6/70 
0932 
5693 
0454 

(501 
6265 
/029 
5793 
0557 

(593 
6360 
1126 
5892 
0659 

(685 
6454 
(223 
5992 
076) 

36 

37 
38 
39 
40 

41 

42 
43 
44 
45 
46 
47 
4S 
49 
50 

0883 
9685 
S487 
7289 
609  / 
4893 
3695 
2497 
/299 
0/01 

0826 
9627 
8427 
7228 
6028 

0769 
9569 
836S 
7/67 
5966 

07/3 
95/0 
8308 
7/06 
5904 

0656 
9452 
8249 
7045 
5842 

0599 
9394 
8/89 
6984 
5780 

0542 
9336 
8/30 
6924 
57(7 

0486 
9278 
8070 
6863 
5655 

0429 
9220 
SO// 
6802 
5593 

36-0372 
36-9/61 
37-7951 
38-674) 
39  '5530 

/9'4586 
/  9  '9332 
20-4078 
20-8824 
2C3570 

469( 
9440 
4/88 
8937 
3685 

4796 
9547 
4298 
9049 
380  / 

490/ 
9655 
4408 
9(62 
39/6 

5006 
9762 
45/8 
9275 
403  / 

Sill 
9870 
4628 
9387 
4/46 

52/6 
9977 
4738 
9500 
426  ( 

532  / 
#085 
4848 
96(2 
4376 

5425 
0/92 
4958 
9725 
449  / 

5530 
0299 
5068 
9837 
4606 

41 
42 
43 
44 
45 

4829 
3630 
2430 
1231 
4032 

4766 
3565 
2364 
//63 

9963 

4702 
3500 
2298 
/096 
9893 

4638 
3435 
223) 
/028 
9824 

4575 
3370 
2/65 
0960 
9755 

4511 

3305 
2098 
0892 
9686 

4447 
3240 
2032 
0824 
96/7 

4384 
3/74 
/965 
0756 
9547 

40'4320 
41-3109 
42-/S99 
43-0688 
43-9478 

21-8316 

22-3062 
22-7808 
23-2554 
237300 

8434 
3/83 
7931 

2680 
7428 

8552 
3303 
8054 
2805 
7556 

8669 
3423 
8/77 
2930 

7684 

8787 
3543 
8300 
3056 
78)2 

8905 
3664 
8422 
3/8( 
7940 

9023 

3784 
8545 
3307 
8068 

9(40 
3904 
8668 
3432 
8/96 

9258 
4024 
879/ 
3557 
8324 

9375 
4144 
89/3 
3683 
8452 

46 

47 
48 
49 
50 

51 

52 
53 
54 
55 

8903 
7705 
6507 
5309 
till 

8832 
7633 
6434 
5234 
4035 

8762 
7561 
6360 
5/60 
3959 

869  / 
7489 
6287 
5085 
3883 

862/ 
74/7 
62/4 
50/0 
3807 

8550 
7345 
6/40 
4936 
373  / 

8480 
7273 
6067 
4861 
3654 

8409 
720  / 
5994 
4786 
3578 

8338 
7/29 
5920 
47/( 
3502 

44-8268 
45-7057 
46-5847 
47'4636 
48-3426 

24-2046 
24'6792 
25'  (538 
25-6284 
26'(030 

2/77 
6925 
/674 
6422 
1171 

2307 
7058 
/8/0 
656/ 
(3/2 

2438 
7/92 
/945 
6699 
(453 

2568 
7325 
208( 
6837 
(593 

2699 
7458 
22/6 
6975 
(734 

2829 
7591 
2352 
7//3 
(875 

2960 
7724 
2488 
7252 
20/5 

3090 
7857 
2623 
7390 
2/56 

322  / 
7990 
2759 
7528 
2297 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

2913 
1715 
0517 
9319 
8/2/ 

2835 
/636 
0437 
9237 
8038 

2758 
/557 
0357 
9/56 

7955 

268  / 
/479 
0276 
9074 
7872 

2603 
(400 
0/96 
8993 
7789 

2526 
(32( 
0//6 
89(( 

7706 

2448 
(242 
#036 
8829 
7623 

237( 
//63 
9955 
8748 
7540 

2293 
/084 
9875 
8666 
7457 

49-22(5 
50'(005 
50-9794 
51  '8584 
52-7374 

26-5776 
27-0522 
27-5268 
28-00(4 
28-4760 

5920 
0668 
54(7 
0(65 
49(4 

6063 
08/4 
5565 
03/6 
5067 

6206 
0960 
57/4 
0467 
522( 

6350 
//06 
5862 
06/8 
5375 

6493 
(252 
60/0 
0769 
5528 

6636 
(397 
6/59 
0920 
5682 

6779 
(543 
6307 
(07( 
5835 

6923 
(689 
6455 
(222 

5988 

7066 
/835 
6604 
(373 
6/42 

56 
57 

58 
59 
60 

6/ 
62 
63 

64 
65 

6923 
5725 
4527 
3329 
2/3( 

6839 
5639 
4440 
324  / 
2041 

6754 
5554 
4353 
3/52 
/95/ 

6670 
5468 
4266 
3064 
/86( 

6586 
5382 
4/79 
2975 
(772 

6501 
5296 
409  ( 
2887 
(682 

64/7 
52/0 
4004 
2798 
(592 

6332 
5/25 
39/7 
2709 
(502 

6248 
5039 
3830 
262  / 

/•;// 

53-6/63 
54-4953 
55-3742 
56-2532 
57-1321 

28-9506 
29'4252 
29-8998 
30-3744 
30-8490 

9662 
44(1 
9/60 
3908 
8657 

98/9 
4570 
932  / 
4072 
8823 

9975 
4728 
9482 
4236 
8989 

#/3/ 
4887 
9643 
4399 
9/56 

0287 
5046 
9804 
4563 
9322 

0443 
5204 
9966 
4727 
9488 

0599 
5363 
#/27 
489  / 
9655 

0755 
552( 
0288 
5054 
982  ( 

09// 
5680 
0449 
52/8 
9987 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

0933 
9735 
8537 
7339 
6141 

0842 
9642 
8443 
7244 
6044 

0751 
9550 
8349 
7/48 
5948 

0659 
9457 
8255 
7053 
585/ 

0568 
9365 
8/6/ 
6958 
5754 

0477 
9272 
8067 
6862 
5657 

0385 
9/79 
7973 
6766 
5560 

0294 
9086 
7879 
667( 
5463 

0202 
8993 
7784 
6575 
5366 

58-0111 
58-8900 
59-7690 
60'6480 
61-5269 

3  C3236 
3(7982 
32-2728 
327474 
33-2220 

3405 
8/54 
2902 
765  / 
2399 

3574 
8325 
3076 
7828 
2579 

3743 
8497 
3250 
8004 
2758 

39/2 
8668 
3424 
8I8/ 
2937 

408  / 
8840 
3598 
8357 
3(/6 

4250 
90(( 
3772 
8534 
3295 

44/9 
9/82 
3946 
87/0 
3474 

4587 
9354 
4(20 
8887 
3653 

4756 
9525 
4294 
9063 
3832 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 

4943 
3745 
2547 
(349 
0151 

4845 
3646 
2446 
(247 
#047 

4747 
3546 
2345 
II  45 
9944 

4649 
3447 
2244 
(042 
9840 

455  / 
3347 
2/43 
0940 
9736 

4452 
3247 
2042 
0838 
9633 

4354 
3/48 
(94( 
0735 
9529 

4256 
3048 
(840 
0633 
9425 

4/57 
2948 
(739 
0530 
9321 

62-4059 
63-2848 
64'  (638 
65-0427 
65-9217 

33-6966 
34-17/2 
34-6458 
35"  /  204 
35-5949 

7/48 
(897 
6645 
/394 
6142 

7330 
208/ 
6832 
(583 
6334 

75// 
2265 
70/9 
1773 
6526 

7693 
2449 
7206 
(962 
67(8 

7875 
2634 
7392 
2/5; 
69(0 

8056 
28/8 
7579 
234  / 
7(02 

8238 
3002 
7766 
2530 
7294 

8420 
3186 
7953 
27(9 
7486 

860/ 
3370 
8/39 
2908 
7677 

71 
72 
73 
74 
75 

76 
77 

78 
79 
80 

8953 
7755 
6557 
5359 
4/6/ 

8848 
7649 
6449 
5250 
405/ 

8743 

7542 
6342 
5/4/ 
3940 

8638 

7436 
6234 
5032 
3830 

8533 
7329 
6/26 
4922 
37)9 

8428 
7223 
60(8 
48/3 
3608 

8322 
7116 
59/0 
4704 
3497 

82(7 
70/0 
5802 
4594 
3387 

S//2 
6903 
5694 
4485 
3276 

66-8006 
67-6796 
68-5586 
69-4375 
70-3/65 

36-0696 
36-5442 
37'0/SS 
37-4934 
37-9680 

0891 
5639 
0388 
5/37 
9885 

1085 
5837 
0588 
5339 
#090 

(280 
6034 
0787 
554( 
0295 

(474 
623  / 
0987 
5743 
0499 

(669 
6428 
(186 

5945 
0704 

(863 

6625 
1386 
6(47 
0909 

2058 
6822 
/586 
6349 
I//3 

2252 
70/8 
1785 
655  ( 
(3/8 

2446 
72/5 
(984 
6753 
(522 

76 
77 
78 
79 
80 

!  ! 

82 
83 

84 
85 
86 
87 
88 
89 
90 

2963 
/765 
0567 
9369 
8/7( 

2851 
(652 
0453 
9253 

8054 

2739 
(539 
0338 
9/37 
7936 

2627 
/425 
0223 
902  / 
78  1£ 

25/5 
(3/2 

»•' 
8905 
7701 

2403 
(/98 
9993 
8789 
7584 

229  / 
(085 
9879 
8672 
7466 

2/79 
097/ 
9764 
8556 
7348 

2067 
0858 
9649 
8439 
7230 

7/'(954 
72-0744 
72-9533 
73-8323 
7471/3 

38-4426 
38-9/72 
39'39/S 
39-8664 
40-34/0 

4634 
9382 
4/3( 
8879 
3628 

484  ( 
9592 
4343 
9094 
3846 

5048 
9802 
4556 
9309 
4063 

5256 
#0/2 
4768 
9524 
428  / 

5463 
0222 
4980 
9739 
4498 

5670 
043  / 
5/93 
9954 
47/6 

5877 
064  / 
5405 
#/69 
4933 

6084 
085( 
56(7 
0384 
5/50 

6292 
(06( 
5830 
0599 
5368 

SI 
82 
83 
84 
85 

6973 
5775 
4577 
3379 
2/8( 

6854 
5655 
4456 
3256 
2057 

6736 
5535 
4334 
3/33 
1933 

6617 
54/5 
4212 
30/0 
(80S 

6498 
5294 
409( 
2887 
(684 

6379 
5/74 
3969 
2764 
/559 

6260 
5053 
3847 
264  / 
(435 

6/4( 
4933 
3725 
25/8 
(3/0 

602) 

48)2 
3603 
2394 
(185 

75-5902 
76-4692 
77  -348  / 
78-2271 
79-1060 

40'8/56 
4I'2902 
4/7648 
42-2394 
42-7/40 

8377 
3(25 
7874 
2622 
737  ( 

8597 
3348 
8099 
2850 
7601 

88/7 
3570 
8324 
3078 
783  / 

9037 
3793 
8549 
3306 
8062 

9257 
40/6 
8774 
3533 
8292 

9477 
4238 
9000 
376( 
8522 

9697 
446( 
9225 
3989 
8753 

99(7 

4683 
9450 
42(6 

8983 

#(37 
4906 
9675 
4444 
92)3 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

0983 
9785 
8587 
7389 
6/9( 

0858 
9658 
8459 
7260 
6060 

0732 
953  / 
8330 
7/30 
5929 

0606 
9404 
8202 
7000 
5798 

C4SO 
9277 
8073 
6870 
5666 

0354 
9/49 
7944 
6740 
5535 

0228 
9022 
78/6 
6609 
5403 

#/02 
8895 
7687 
6479 
5272 

9976 
8767 
7558 
6349 
5/40 

79-9850 
SO'8639 
81-7429 
82-62(9 
83-5008 

43'  (886 
43-6632 
44'  (378 
44'6(24 
45-0870 

2//9 
6868 
(616 
6365 
1114 

2352 
7(03 
(855 
6606 
(357 

2585 
7339 
2093 
6846 
(600 

28/8 
7574 
233  / 
7087 
(843 

305( 
78(0 
2568 
7327 
2086 

3284 
8045 
2806 
7568 
2329 

25(6 
8280 
3044 
7808 
2572 

3749 
85(6 
3282 
8049 
28(5 

3982 
875  ( 
3520 
8289 
3058 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

61 

4993 
3795 
2597 
(399 
020/ 

4861 
366/ 
2462 
(263 
#063 

4728 
3527 
2327 
//26 
9925 

4595 
3393 
2191 
0989 
9787 

4463 
3259 
2056 
0852 
9649 

4330 
3/25 
(920 
07/5 
95/0 

4/97 
299  ( 
(784 
0578 
9372 

4064 
2856 
/649 
044/ 
9233 

393  ( 
2722 
(5(3 
0304 
9095 

84  '3798 
85'2587 
86'  (377 
87-0/66 
87-8956 

45-56(6 
46-0362 
46'  5  (08 
46'9854 
47-4600 

5862 
061  ( 
5359 
#/OS 
4856 

6(08 
0859 
56/0 
036( 
5((2 

6354 
(107 
5861 
06/5 
5368 

6599 
(355 
6((2 

0868 
5624 

6845 
(604 
6362 
1121 
5880 

7090 
(852 
66(3 
(375 

6(36 

7336 
2/00 
6864 
(628 
6392 

75S2 
2348 
7114 
1881 

6647 

7827 
2596 
7365 
2(34 
6903 

96 
97 
98 
99 
100 

4(1' 

39'   38' 

37'  |  36'   35' 

34' 

33' 

32' 

31' 

40' 

39'  |  38'  |  37'  |  36' 

35' 

34'  |  33'   32'  |  31' 

SINE. 

COSINE.           61° 
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TRAVERSE  TABLES. 


28 
i 

2 
3 

4 

5 
6 
7 
8 
9 
10 

| 

COSINE. 

SINE.            28° 

57 

31' 

.3-2' 

Sr 

34'   35'  |  3<>'   37'   38' 

Mr 

30'    31'   32'   33'   34'   35'   36'   37'   38' 

3!)' 

( 
2 
3 
4 
5 
6 
7 
8 
9 
10 

8788 
7576 
6365 
5/53 

394  ( 

8787 
7574 
6360 
5(47 
3934 

8785 
757  ( 
6356 
5(42 
3927 

8784 
7568 
6352 
5/36 
3920 

8783 
7565 
6348 
5(30 
39(3 

878( 
7562 
6344 
5(25 
3906 

8780 
7560 
6339 
5((9 
3899 

8778 
7557 
6335 
5((4 
3892 

8777 
7554 
6331 
5108 
3885 

•8776 
1-7551 
2'6327 
3'5I03 
4-3878 

•4772 
'9543 
/'43(5 
/  "9086 
2-3858 

4774 
9548 
4322 
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2502 
(28( 
#059 

4826 

3603 
2380 
(157 
9934 

75-4706 
76*34S( 
77-2257 
78-1033 
78-9808 

4C0357 
4C5I28 
4)  '9900 
42'467( 
42  9443 

0576 
535) 
#(25 
4899 
9673 

0796 
5573 
0350 
5(26 
9903 

(0(6 
5795 
0574 
5354 
#(33 

(236 
60(7 
0799 
558  ( 
0363 

)455 
6240 
(024 
5808 
0593 

(675 

6462 
/249 
6036 
0823 

(895 
6684 
(474 
6263 
1052 

2(14 
6906 
(698 
6490 
(282 

2334 
7/28 
(923 
67(8 
(5/2 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

9724 
8512 
7300 
6088 
4876 

9597 
8384 
7171 
5958 

4744 

947/ 
8256 
7042 
5827 
4612 

9344 
8(28 
69(2 
5696 
4480 

92(8 
8000 
6783 
5566 
4348 

909) 
7872 
6654 
5435 
42(6 

8965 
7744 
6524 
5304 
4084 

8838 
76(6 
6395 
5(73 
3952 

87H 
7488 
6265 
5042 
3819 

79-8584 
80-7360 
8)  '6)35 
82'49)( 
83-3687 

43-42(5 
43-8986 
44-3758 
44-8529 

45'330( 

4447 
922  ( 
3995 
8770 
3544 

4680 
9456 
4233 
90(0 
3787 

49(2 
969( 
447( 
9250 
4029 

5(45 
9927 
4708 
9490 

4272 

5377 
#(6) 
4946 
9730 
45/5 

56/0 
0397 
5/83 
9970 
4757 

5842 
063  / 
542  / 
#2/0 
5000 

6074 
0666 
5658 
0450 

5242 

6307 
((02 
5896 
0690 
5485 

91 
92 
93 
94 
95 

96 

97 
98 
99 
100 

61 

3664 
2453 
(241 
M2f 

88/7 

3531 
2318 
1105 
9892 

8678 

3398 
2183 
0969 

9754 
8539 

3264 

2048 
0832 
96(6 

8400 

3(3( 
(9(3 
0696 
9479 
8261 

2997 
(779 
0560 
9341 
8(22 

2864 
/644 
0423 
9203 
7983 

2730 
(508 
0287 
9065 
7844 

2596 
(373 
0(50 
8927 
7704 

84-2462 
85-1238 
86-00(4 
86-8789 
877565 

45  8072 
46-2844 
46  '76  16 
47-2387 
477/59 

83(8 
3092 
7866 
2640 
74/4 

8563 
3340 
8(17 
2893 
7670 

8808 
3588 
8367 
3(46 
7926 

9054 
3836 
86(7 
3399 
8(8( 

9299 
4083 
8868 
3652 
8436 

9544 
433( 
9((8 
3905 
8692 

9789 
4579 
9368 
4/58 
8947 

#034 
4827 
96/9 
44(1 
9203 

0280 
5074 
9869 
4663 
945  S 

96 
97 
98 
99 
(00 

:iu' 

29'   28' 

27' 

20'  |  25'   24' 

23' 

22' 

21' 

:;n' 

29' 

28' 

27' 

26; 

25' 

24' 

23' 

•2-2'  I  21' 

SINE. 

COSINE.            01° 

TRAVERSE  TABLES. 


28 
/ 

2 
3 
4 
5 

6 

7 
8 
9 
10 

COSINE. 

SINE.            28° 

40'  |  41' 

4-2'  \  43'  |  44' 

4.V 

41;' 

17' 

48' 

49' 

40'  |  41'   42'   43' 

44' 

45'   46' 

47'   48' 

49' 

/ 
2 
3 
4 
5 
6 
7 
8 
9 
(0 

8774 
7549 
6323 
5097 
3S7/ 

8773 
7546 
63/9 
509/ 
3864 

877/ 
7543 
63/4 
5086 
3857 

8770 
7540 
63/0 
5080 
3850 

8769 
7537 
6306 
5075 
3843 

8767 
7535 
6302 
5069 
3836 

8766 
7532 
6298 
5063 
3829 

8764 
7529 
6293 
5058 
3822 

8763 
7526 
6289 
5052 
38/5 

'8762 
C7523 
2-6285 
3-5047 
4-3808 

•4797 
'9594 
C439( 
C9/89 
2-3986 

4800 
9599 
4399 
9/99 
3998 

4802 
9604 
4407 
9209 

40/1 

4805 
96/0 
44/4 
92/9 
4024 

4807 
96/5 
4422 
9229 
4037 

48/0 
9620 
4430 
9240 
4049 

48/2 
9625 
4437 
9250 
4062 

48/5 
9630 
4445 
9260 
4075 

4818 
9635 
4453 
9270 
4088 

4820 
9640 
4460 
9280 
4(00 

2646 
/420 
0/94 
8968 
7743 

2637 
1410 
0183 
8956 

7729 

2629 
1400 
0/72 
8943 
77/5 

2620 
(390 
0/61 
8931 
770  / 

26/2 
/38/ 
0/49 
89/8 
7687 

2604 
(37( 
0/38 
8905 
7673 

2595 
(36( 
0(27 
8893 
7659 

2587 
(35( 

0//6 
8880 
7645 

2578 
(34( 
0/05 
8868 
763/ 

5-2570 
6-1332 
7-0093 
7-8855 
S'76/7 

2-8783 
3-3580 
3-8377 
4-3/74 
4-7971 

8798 
3598 
8397 
3/97 
7997 

88/3 
36/6 
84/8 
3220 

8022 

8829 

3634 
8438 
3243 

8048 

8844 
365) 

8459 
3266 
8073 

8859 
3669 
8479 
3289 
8099 

8875 
3687 
8500 
33/2 
8124 

8890 
3705 
8520 
3335 
8/50 

8905 
3723 

8540 
3358 
8/75 

892  ( 
374  / 
856  ( 
338  ( 
820  ( 

II 
12 
13 
14 
IS 

65/7 
529  / 
4065 
2840 
(614 

650/ 
5274 
4047 
2820 
1593 

6486 
5258 
4029 
2800 
(572 

647/ 
524  / 
40// 
278  / 
/55/ 

6455 
5224 
3993 
276  / 
/530 

6440 
5207 
3974 
2742 
(509 

6425 
5/90 
3956 
2722 
(488 

6409 
5(74 
3938 
2703 
(467 

6394 
5/57 
3920 
2683 
1446 

9-6378 
(0-5/40 
H'3902 
(2-2663 
13-1425 

5-2768 
57566 
6-2363 
67/60 
7'/957 

2797 
7596 
2396 
7/96 
/995 

2825 
7627 
2429 
723  / 

2034 

2853 
7657 
2462 
7267 
2072 

288  / 
7688 
2495 
7303 
2((0 

2909 
77/9 
2529 
7338 
2/48 

2937 
7749 
2562 
7374 
2(87 

2965 
7780 
2595 
74/0 
2225 

2993 
78/0 
2628 
7446 
2263 

302( 
784( 
266  ( 
748  ( 
230  ( 

(1 
12 
13 
14 
IS 

16 
17 
18 
19 
20 

0388 
9/62 
7937 
67// 
5485 

0366 
9139 
7911 
6684 
5457 

0343 
9//5 
7886 
6658 
5429 

032  / 
909/ 
786  / 
663/ 
540  / 

0299 
9067 
7836 
6605 
5373 

0276 
9044 
78(( 
6578 
5345 

0254 
9020 
7786 
6551 
53/7 

023  ( 

8996 
7760 
6525 
5289 

0209 
8972 
7735 
6498 
526  ( 

(4-0/87 
(4-8948 
IS'7710 
16-6472 
17-5233 

7'6754 
8'(55/ 
8'6348 
9'/(45 
9  '5943 

6795 
/595 
6394 
/I94 

5994 

6S36 
(638 
6440 
/242 
6045 

6877 
/68/ 
6486 
(29/ 
6096 

69(7 
(725 
6532 
(339 

6/47 

6958 
/768 
6578 
/38S 
6/98 

6999 
(8(1 
6624 
(436 
6249 

7040 
(855 
6670 
(485 
6300 

708  / 
/898 
67/6 
(533 
635  / 

7121 

1941 
6762 
(582 
6402 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

4259 
3034 
(80S 
0582 
9356 

4230 
3003 
(776 
0549 
932) 

420  / 
2972 
(744 
05/5 
9287 

4/7/ 
294  / 
1711 
0482 
9252 

4/42 
29// 
(679 
0448 
92/7 

4//3 
2880 
(647 
04/4 
9/82 

4083 
2849 
1615 
038/ 
9/47 

4054 
28/8 
(583 
0347 
9((2 

4024 
2787 
(551 
03(4 
9077 

IS'3995 
19-2757 
20-1518 
2f0280 
21-9042 

/  0'0740 
10-5537 
(C0334 
U-5I3I 
1  1  '9928 

0793 
5593 
0393 
5/92 
9992 

0847 
5649 
0451 
5254 
#056 

090  / 
5705 
05/0 
53/5 
0/20 

0954 
576( 
0569 
5376 
0/83 

/OOS 
58/8 
0627 
5437 
0247 

(061 
5874 
0686 
5499 
03(( 

1115 
5930 
0745 
5560 
0375 

II6H 
5986 
0803 
562  / 
0438 

(222 
6042 
0862 
5682 
0502 

21 
22 
23 
24 
25 
~26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

8/31 
6905 
5679 
4453 
3228 

8094 
6867 
5640 
44/3 
3/86 

8058 
6829 
5601 
4372 
3/44 

8022 
6792 
5562 
4332 
3/02 

7985 
6754 
5523 
429  / 
3060 

7949 
67/6 
5484 
425  ( 
30/8 

79(3 

6678 
5444 
42(0 
2976 

7876 
664  ( 
5405 
4/70 
2934 

7840 
6603 
5366 
4/29 
2892 

227803 
23'  6565 
24-5327 
25'4088 
26-2850 

12-4725 
12-9523 
13-4320 
13-9117 

(4-39/4 

4792 
959  / 
439  / 
9/9/ 
3990 

4858 
9660 
4463 
9265 
4067 

4924 
9729 
4534 
9339 
4/44 

499  / 
9798 
4605 
94/3 
4220 

5057 
9867 
4677 
9487 
4297 

5123 
9936 
4748 
956  ( 

4373 

5)90 
#005 
4820 
9635 
4450 

5256 
0073 
489  ( 
9709 
4526 

5322 
0/42 
4962 
9782 
4603 

31 
32 
33 
34 
35 

2002 
0776 
9550 
8325 
7099 

(959 
0731 
9504 
8277 
7050 

/9/5 
0687 
9458 
8230 
700  / 

(872 
0642 
94/2 
8/82 
6952 

/829 
0597 
9366 
8/35 
6903 

/785 
0553 
9320 
8087 
6854 

(742 
0508 
9274 
8040 
6805 

/699 
0463 
9227 
7992 
6756 

1655 
04/8 
9/S( 
7944 
6707 

27-1612 
28-0373 
28-9(35 
29V897 
30-6658 

(4'37/( 
(5'3508 
(5'8305 
/6'3/02 
(6'7900 

8790 
3590 
8390 
3/89 
7989 

8869 
3672 
8474 
3276 
8078 

8948 
3753 
8558 
3363 
8/68 

9027 
3835 
8642 
3449 
8257 

9/07 
39/6 
8726 
3536 
8346 

9(86 
3998 
88(0 
3623 
8435 

9265 
4080 
8895 
37(0 
8525 

9344 
4(61 
8979 
3796 
86/4 

9423 
4243 
9063 
3883 
8703 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

5873 
4647 
3422 
2/96 
0970 

5823 
4596 
3369 
31  41 

09/4 

5773 
4544 
33/6 
2087 
0858 

5722 
4492 
3262 
2032 
0803 

5672 

444  / 
3209 
(978 
0747 

5622 
4389 
3/56 
(923 
0691 

557( 

4337 
3/03 
(869 
0635 

552  / 

4285 
3050 
(8(4 
0579 

5470 
4233 
2997 
(760 
0523 

3  C5420 
32-4/82 
33-2943 
34'  (705 
35-0467 

(7  '2697 
17-7494 
IS'2291 
(8-7088 
(9'(885 

2789- 
7588 
2388 
7/88 
(987 

2880 
7683 
2485 
7287 
2089 

2972 
7777 
2582 
7387 
2/9/ 

3064 
787  ( 

2679 
7486 
2293 

3/56 
7966 
2776 
7586 
2396 

3248 
8060 
2873 
7685 
2498 

3340 
8(55 
2970 
7784 
2599 

3431 
8249 
3066 
7884 
270  / 

3523 

8343 
3(63 

7983 
2803 

36 

37 
38 
39 
40 

4/ 
42 
43 
44 
45 

9744 
85/9 
7293 
6067 
484  / 

9687 
8460 
7233 
6006 
4779 

9630 
840  / 
7/73 
5944 
47/6 

9573 
8343 
7//3 
5883 
4653 

95/5 
8284 
7053 
582/ 
4590 

9458 
8225 
6993 
5760 
4527 

9401 
8/66 
6932 
5698 
4464 

9343 
8/08 
6872 
5637 
440  / 

9286 
8049 
68/2 
5575 
4338 

35  '9228 
36-7990 
37-6752 
38-55/3 
39-4275 

(9-6682 
20'(480 
20-6277 
2C(074 
2  /  -5871 

6787 
(587 
6386 
//86 
5986 

6892 
1694 
6496 
(298 
6/Ot 

6996 
1801 
6606 
1411 
62(5 

7/01 
(90S 
67(5 
(523 
6330 

7205 
20/5 
6825 
/635 
6445 

73)0 
2(22 
6935 
(747 
6560 

74/4 
2229 
7044 
(859 
6674 

75/9 
2337 
7/54 
/972 
6789 

7624 
2444 
7264 
2084 
6904 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

36/6 
2390 
1164 

9938 
8713 

355  ( 

2324 
1097 
9870 
8643 

3487 
2259 
(030 
9802 
8573 

3423 
2/93 
0963 
9733 
8503 

3359 
2/27 
0896 
9665 
8433 

3294 
2062 
0829 
9596 
8363 

3230 
(996 
0762 
9528 

8293 

3/66 
(930 
0694 
9459 
8223 

3(0( 
/864 
0627 
9390 
8/53 

40-3037 
41-1798 
42-0560 
42  '9322 
43-8083 

22-0668 
22-5465 
23-0262 
23-5059 
23-9857 

0785 
5585 
0385 
5/84 
9984 

0903 
5705 
0507 
53(0 
#//2 

(020 
5825 
0630 
5435 
0239 

((38 

5945 
0752 
5560 
0367 

(255 
6065 
0875 
5685 
0494 

(372 
6(85 
0997 
5809 
0622 

(489 
6304 
1119 
5934 
0749 

/607 
6424 
(242 
6059 
0877 

(724 
6544 
(364 
6(84 

/004 

46 
47 
48 
49 
50 

51 
52 
53 

54 
55 
56 
57 
58 
59 
60 

7487 
626  / 
5035 
38/0 
2584 

74/6 
6/89 
4961 
3734 
2507 

7345 
6116 
4887 
3659 
2430 

7273 
6043 
48/3 
3583 
2354 

7202 
597/ 
4739 
3508 
2277 

7/3/ 
5898 
4665 
3432 
2200 

7059 
5825 
459  / 
3357 
2(23 

6988 
5752 
45/7 
328  / 
2046 

69/6 
5679 
4443 
3206 
/969 

44-6845 
45-5607 
46'4368 
47-3/30 
48'  (892 

24-4654 
24  '945  / 
25-4248 
25-9045 
26-3842 

4784 
9584 
4383 
9/83 
3983 

49/4 
97(6 
45/8 
932/ 
4/23 

5044 
9849 
4654 
9458 
4263 

5174 
9982 
4789 
9596 
4404 

5304 
#//4 
4924 
9734 
4544 

5434 
0247 
5059 
9872 
4684 

5564 
0379 
5(94 
#009 
4824 

5694 
05/2 
5329 
0/47 
4965 

5824 
0644 
5465 
0285 
5(05 

51 
52 
S3 
54 
55 

(358 
0/32 
8907 
768  / 
6455 

/280 
#053 
8826 
7599 
637  / 

/202 
9973 
8745 
75/6 
6288 

//24 
9894 
8664 
7434 
6204 

(045 
98/4 
8583 
735  / 

6/20 

0967 
9734 
8502 
7269 
6036 

0889 
9654 
8420 
7/86 
5952 

08/0 
9575 
8339 
7/04 
5868 

0732 
9495 
8258 
702/ 
5784 

49-0653 
49-94(5 
50-8(77 
51-6938 
52-5700 

26-8639 
27-3436 
27-8234 
28  '303  / 
28-7828 

8782 
3582 
8382 
3I8/ 
798  / 

8925 
3727 
8530 
3332 
8134 

9068 
3873 
8678 
3482 
8287 

92/( 
40(8 
8826 
3633 

8440 

9354 
4164 
8974 
3783 
8593 

9497 
4309 
9(2( 
3934 

8746 

9639 
4454 
9269 
4084 
8899 

9782 
4600 
94/7 
4235 

9052 

9925 
4745 
9565 
4385 
9205 

56 
57 
58 
59 

60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

5229 
4004 
2778 
/552 
0327 

5/44 
39/7 
2690 
(463 
0236 

5059 
3831 
2602 
/374 
0/45 

4974 
3744 
25/4 
1284 
#054 

4889 
3657 
2426 
1/95 
9963 

4803 
357  ( 
2J38 
//05 
9872 

47/8 
3484 
2250 
tOlt 
9781 

4633 
3397 
2/6( 
0926 
9690 

4547 
33/0 
2073 
0836 
9599 

53-4462 
54-3223 
55  -1985 
56-0747 
56-9508 

29-2625 
29-7422 
30-22/9 
30VO/6 
3/-/S/4 

278  / 
7580 
2380 
7/80 
(979 

2936 
7739 
254  ( 
7343 

2/45 

3092 
7897 
2702 
7506 
231  ( 

3248 
8055 
2862 
7670 
2477 

3403 
82/3 
3023 
7833 
2643 

3559 
837( 
3/84 
7996 
2808 

37/4 
8529 
3344 
8/59 
2974 

3870 
8687 
3505 
8322 
3(40 

4025 
8845 
3665 
8486 
3306 

61 
62 
63 
64 
65 

9(0( 

7875 
6649 
5424 
4/98 

9009 
778  / 
6554 
5327 
4/00 

8916 
7688 
6459 
523  / 
4002 

8824 
7594 
6364 
5/34 
3904 

8732 
750  / 
6269 
5038 
3807 

8640 
7407 
6/74 
494  / 
3709 

8547 
73(3 
6079 
4845 
36  // 

8455 
72/9 
5984 
4748 
35/3 

8362 
7/25 
5889 
4652 
34/5 

57-8270 
58-7032 
59-5793 
60-4555 
61-3317 

3/'66// 
32-/408 
32'6205 
33-/002 
33-5799 

6779 
/579 
6378 
M78 
5978 

6948 
/750 
6552 
(354 
6(56 

7((6 
/92( 

6725 
/530 
6335 

7284 
2092 
6899 
(706 
65(4 

7453 
2262 
7072 
/882 
6692 

762  ( 

2433 
7246 
2058 
687( 

7789 
2604 
74/9 
2234 
7049 

7957 
2775 
7593 
24/0 
7228 

8(26 
2946 
7766 
2586 
7406 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

2972 
(746 
052  / 
9295 
8069 

2873  2774 
(646  /545 
04/9  03/7 
9/9/  9088 
7964  7860 

2675 
1445 
02(5 
8985 
7755 

2575 
(344 
0//3 
88S/ 
7650 

2476 
/243 
#0/1 
8778 
7545 

2377 
//42 
9908 
8674 
7440 

2277 
(042 
9806 
857  / 
7335 

2/78 
094  / 
9704 
8467 
7230 

62-2078 
63-0840 
63-9602 
64-8363 
65-7(25 

34-0596 
34-5393 
35-0/9/ 
35-4988 
35-9785 

0777 
5577 
0377 
5/77 
9976 

0959 
5761 
0563 
5365 
#/68 

((40 
5945 
0749 
5554 
0359 

(32( 
6/28 
0936 
5743 
0550 

/502 
63/2 
1122 
5932 
0742 

(683 
6496 
/308 
6/20 
0933 

1864 

6679 
1494 
6309 
//24 

2045 
6863 
(680 
6498 
(3(5 

2226 
7046 
(866 
6686 
(506 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 

77 
78 
79 
80 

6843 
56/8 
4392 
3166 
/940 

6737 
55/0 
4283 
3056 
(829 

663  / 

5403 
4/74 
2945 
/7/7 

6525 
5295 

4065 
2835 
(605 

64/9 
5/87 
3956 
2725 
/493 

63/2 

5080 
3847 
26/4 
/38/ 

6206 

4972 
3738 
2504 
1269 

6(00 
4864 
3629 
2393 
((57 

5993 
4756 
35/9 
2282 
(045 

66-5887 
67-4648 
68-34(0 
69-2(72 
70-0933 

36-4582 
36-9379 
37  '4/76 
37-8973 
38-3770 

4776 
9576 
4375 
9/75 
3975 

4970 
9772 
4574 
9377 
4/79 

5(64 
9969 
4773 
9578 
4383 

5358 
#(65 
4972 
9780 
4587 

5551 

0361 
5171 

9981 
479  / 

5745 
0558 
5370 
#/83 
4995 

5939 
0754 
5569 
0384 
5)99 

6(33 
0950 
5768 
0585 
5403 

6327 
(147 
5967 
0787 
5607 

81 

82 
83 
84 
85 

07/5 
9489 
8263 
7037 
58/2 

060/ 
9374 
8/47 
6920 
5693 

0488 
9260 
803  / 
6803 
5574 

0375 
9/45 
79/5 
6685 
5455 

0262 
903/ 
7799 
6568 
5337 

0/49 
89/6 
7683 
645  / 
52/8 

#035 
880  / 
7567 
6333 
5099 

9922 
8686 
745  / 
62/5 
4980 

9808 
857  / 
7335 
6098 
4861 

70-9695 
7C8457 
72-72/8 
73-5980 
74-4742 

38-8568 
39-3365 
39-8/62 
40-2959 
40-7756 

8774 
3574 
8374 
3/73 
7973 

8981 
3783 
8586 
3388 
8(90 

9/88 
3992 
8797 
3602 
8407 

9394 
4202 
9009 
38/6 
8624 

960  / 
4411 

9221 
4031 
8840 

9807 
4620 
9432 
4245 
9057 

#0(4 
4829 
9644 
4459 
9274 

0220 
5038 
9856 
4673 
949  ( 

0427 
5247 
#067 
4887 
9707 

8/ 
82 
83 
84 
85 

86 

87 
88 
89 
90 

4586 
3360 
2/34 
0909 
9683 

4466 
3239 
20/2 
0784 
9557 

4346 
3117 
1839 
0660 
9432 

4226 
2996 
(766 
0536 
9306 

4105 
2874 
/643 
0411 
9/80 

3985 

2752 
(520 
0287 
9054 

3865 
2631 
1396 
0/62 
8928 

3744 
2509 
(273 
#038 
8802 

3624 
2387 
1(50 
99/3 

8676 

75-3503 
76-2265 
77-1027 
77-9788 
78-8550 

4  /  '2553 
4/7350 
42-2/48 
42-6945 
43'/742 

2773 
7572 
2372 
7/72 
/97( 

2992 

7794 
2597 
7399 
220  / 

32(2 

SO/6 
282  / 
7626 
243  / 

343  ( 
8238 
3046 
7853 
2660 

3650- 

8460 
3270 
8080 
2890 

3870 
8682 
3495 
8307 
3/(9 

4089 
8904 
37/9 
8534 
3349 

4308 
9(26 
3943 
876( 
3578 

4527 
9347 
4/68 
8988 
3808 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
9~6 
97 
98 
99 
100 

Gl 

8457 
723  / 
6006 
4780 
3554 

8330 
7/03 
5876 
4649 
3422 

8203 
6975 
5746 
45/7 
3289 

8076 
6946 
56/6 
4386 
3/56 

7949 
6717 
5486 
4255 
3023 

7S2/ 
6589 
5356 
4/23 
2890 

7694 
6460 
5226 
3992 
2757 

7567 
6331 
5096 
3860 
2624 

7439 
6202 
4965 
3728 
2491 

79-73/2 
SO'6073 
8C4835 
82-3597 
83-2358 

43-6539 
44'/336 
44-6/33 
45-0930 
45-5727 

677( 
(57( 
637( 
1(70 
5970 

7003 
(806 
6608 
/4/0 
62(2 

7236 
2040 
6845 
(650 
6455 

7468 
2275 
7082 
/890 
6697 

7700 
25(0 
7320 
2(29 
6S39 

7932 
2744 
7557 
2369 
7(82 

8/64 
2979 
7794 
2609 
7424 

8396 
32(3 
803( 
2848 
7666 

8628 
3448 
8268 
3088 
7908 

91 
92 
93 
94 
95 

2328 
//03 

9877 
865/ 
7425 

2/94 
0967 
9740 
85/3 
7286 

2060 
0832 
9603 
8375 
7/46 

1926 
0696 
9466 
8236 
7006 

/792 
0561 
9329 
8098 
6867 

(658 
0425 
9(92 
7960 
6727 

(523 
0289 
9055 
782( 
6587 

(389 
0/53 
89/8 
7682 
6447 

(254 
#0(7 
878  ( 
7544 
6307 

84'((20 
84-9882 
85  '8643 
86-7405 
87-6(67 

46-0525 
46-5322 
47-0//9 
47-49/6 
47-97/3 

0770 
5569 
0369 
5/69 
9968 

(0(5 
58(7 
06/9 
5421 
#224 

(259 

6064 
0869 
5674 
0479 

(504 
63/2 
1119 
5926 
0734 

(749 
6559 
(369 
6(79 
0989 

(994 
6806 
(6(9 
643  / 

(244 

2239 
7054 
(869 
6684 
(499 

2484 
7301 
2/(9 
6936 
(754 

2728 
7548 
2368 
7(89 

2009 

96 
97 
98 
99 
100 

2(V 

19' 

18' 

17' 

16' 

15' 

14'   13' 

12' 

11' 

20'   !  19'  Jl  18' 

17' 

16' 

15' 

14' 

13' 

12' 

11' 

SINE. 

COSINE.            61" 

178 


TRAVERSE  TABLES. 


28° 

/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

COSINE. 

SINE.             28° 

50' 

51'   52   53' 

54' 

55' 

50' 

57' 

58'    59' 

5(X  |  5i'~r~52' 

53'  |  54'  |  55' 

5(>' 

57' 

58' 

59' 

/ 

2 
3 
4 
5 
6 
7 

a 

9 
10 

8760 
752  / 
628( 
504  ( 
380/ 

8759 
75/8 
6277 
5035 
J7W 

8757 
75/5 
6272 
5030 
3787 

8756 
75/2 
6268 
5024 
3780 

8755 
7509 
6264 
50/9 

3773 

8753 
7506 
6260 
50/3 
3766 

8752 
7504 
6255 
5007 
3759 

8750 
7501 
6251 
5002 
3752 

8749 
7498 
6247 
4996 
3745 

•8748 
/  7495 
2-6243 
3  '4990 
4-3738 

•4823 
'9645 
/  '4468 
C929/ 
2'4//3 

4825 
9650 
4476 
930/ 
4/26 

4828 
9655 
4483 
93/( 
4(39 

4830 
966/ 
449  / 
932/ 
4/5/ 

4833 
9666 
4498 
933  / 
4/64 

4835 
9671 
4506 
934) 
4/77 

4838 
9676 
45/4 
9352 
4/90 

4840 
968( 
452( 
9362 
4202 

4843 
9686 
4529 
9372 
4215 

4846 
969  / 
4537 
9382 
4228 

2562 
/322 
0082 
8842 

7603 

2553 
(3/2 
007  / 
8830 
7589 

2545 
(302 
0060 
88/7 
7575 

2536 
/292 
0048 
8804 
"561 

2528 
(283 
0037 
8792 

7546 

25/9 
/273 
0026 
8779 
7532 

25(( 
(263 
00(5 
8766 
75(8 

2503 
(253 
#003 
8754 
7504 

2494 
/243 
9992 
874  / 

7490 

5  '2486 
6'/233 
6  '9981 
7'8728 

87476 

2-8936 
3  '3758 
3'858/ 
4  '3404 
4'8226 

895  / 
3776 
860  ( 

3427 
8252 

8966 
3794 
8622 
3450 
8277 

8982 
38/2 
8642 
3472 

8303 

8997 
3830 
8663 
3495 
8328 

90/2 

3848 
8683 
35/8 

8354 

9027 
3865 
8703 
354( 

8379 

9043 
3883 
8724 
3564 
8405 

9058 

3901 
8744 
3587 

8430 

9073 
39/9 
8764 
36/0 
8456 

11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

6363 
5/23 
3883 
2644 
1404 

6347 
5/06 
3865 
2624 
(J83 

6332 
5089 
3847 
2604 
(362 

63/7 
5073 
3829 
2585 
/34/ 

630  / 
5056 
38/0 
2565 
/320 

6286 
5039 
3792 
2545 
(299 

6270 
5022 
3774 
2526 
(277 

6255 
5005 
3756 
2506 
(256 

6239 
4988 
3737 
2486 
/235 

9  '6224 
10-4971 
H'3719 
I2'2466 
13-1214 

5'3049 
5-7872 
6-2694 
675/7 
7-2340 

3077 
7902 
2727 
7553 
2378 

3/05 
7933 
2760 
7588 
24(6 

3/33 
7963 
2794 
7624 
2454 

3/6/ 
7994 
2827 
7660 
2492 

3/89 
8024 
2860 
7695 
253  / 

32/7 
8055 
2893 
7731 
2569 

3245 
8086 
2926 
7766 
2607 

3273 
8((6 
2959 
7802 
2645 

330) 
8/47 
2992 
7838 
2683 

ii 

12 
13 
14 
IS 
16 
17 
18 
19 
20 

0/64 
8924 
7685 
6445 
5205 

0(42 
8901 
7659 
64(8 
5/77 

0119 
8877 
7634 
6392 
5/49 

0097 
8853 
7609 
6365 
5/2/ 

0074 
8829 
7584 
6338 
5093 

0052 
8805 
7558 
63/2 
50'65 

0029 
878( 
7533 
6285 
5037 

#007 
8757 
7508 
6258 
5009 

9984 
8733 
7482 
623/ 

4980 

I3'9962 
14-8709 
15-7457 
16-6205 
17-4952 

77/62 
8-/9S5 
S'6807 
9-/630 
9*6453 

7203 
2028 
6853 
(678 

6504 

7244 
2071 
6899 
(727 
6555 

7284 
2//5 
6945 
(775 

6606 

7325 
2/58 
699  / 
/824 
6656 

7366 
220  / 
7037 
1872 
6W7 

7407 
2245 
7082 
(920 
6758 

7447 
2288 
7/28 
(969 

6809 

7488 
2331 
7(74 
20/7 

6860 

7529 
2374 
7220 
2065 
69/1 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

3966 
2726 
(486 
0246 
9007 

3936 
2695 
(454 
02/3 
897/ 

3907 
2664 
(42( 
0/79 
8936 

3877 
2633 
/389 
0/45 
890  / 

3848 
2602 
/357 
OK/ 
8866 

38/8 
257  / 
(324 
0078 
883/ 

3788 
2540 
(292 
0044 
8796 

3759 
2509 
(260 

toio 

8761 

3729 
2478 
/227 
9976 
8725 

/S'3700 
I9'2447 
20-//95 
20-9943 
21  '8690 

(0-/275 
/  0-6098 
//•092/ 
/  /  '5743 

/2'0566 

(329 
6/54 
0979 
5804 
0630 

(382 
62(0 
(038 

5866 
0693 

(436 
6266 
(096 
5927 

0757 

/489 
6322 
//55 

5988 
0821 

/543 
6378 
/2/4 
6049 
0884 

(596 
6434 
/272 
61/0 
0948 

/650 
6490 
(33( 
6(71 
(0/2 

/703 
6546 
(389 
6232 
(075 

(757 
6602 
(448 
6293 
(139 

21 
22 
23 
24 
25 

7767 
6527 
5287 

4048 
2808 

7730 
6489 
5248 
4007 
2766 

7694 
645/ 
5209 
3966 
2724 

7657 
64/3 
5/69 
3925 
2682 

762/ 
6375 
5/30 
3885 
2639 

7584 
6337 
509  / 

3844 
2597 

7548 
6299 
505  / 
3803 
2555 

7511 
6261 
5012 
3762 
25/3 

7474 
6223 

4972 
372/ 
2470 

22-7438 
23-6/85 
24-4933 
25  '368  / 
26-2428 

(2-53S8 
/3-02// 
/3-5034 
13  9856 
(4'4679 

5455 
0280 
5/05 
9930 
4755 

552  ( 
0349 
5/76 
#004 
4832 

5587 
04/7 
5248 
0078 
4908 

5653 
0486 
53/9 
0/52 
4985 

5720 
0555 
5390 
0226 
506  / 

5786 
0624 
5462 
0300 
5/37 

5852 
0692 
5533 
0373 
52/4 

59(8 
076/ 

5604 
0447 
5290 

5984 
0830 
5675 
0521 
5367 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

/568 
0328 
9089 
7849 
6609 

(525 
0283 
9042 
780  / 
6560 

/48/ 
0239 
8996 
7753 
65// 

(438 
0/94 
8950 
7706 

6462 

/394 
0/49 
8903 
7658 
64/3 

1350 
0104 
8857 
76/0 
6363 

(307 
0059 
88(0 
7562 
63(4 

1263 
#0(4 
8764 
75/4 
6265 

(2/9 
9969 
87/8 
7467 
62/6 

27-1176 
27-9923 
28'867/ 
29-74/9 
30'6/66 

14-9502 
(5'4324 
/  5  '9/47 
(6-3970 
/  6  '8792 

958  / 
4406 
923  / 
4056 
8881 

9660 
4487 
93/5 
4/43 
897  / 

9739 
4569 
9399 
4229 
9060 

98/8 
4650 
9483 
43/6 
9/49 

9896 
4732 
9567 
4403 
9238 

9975 
48/3 
965/ 
4489 
9327 

#054 
4895 
9735 
4576 
94/6 

0/33 
4976 
98/9 
4662 
9505 

02/2 
5058 
9903 
4749 
9594 

31 
32 
33 
34 
35 
~36 
37 
38 
39 
40 

36 
37 
38 
39 

40 

5369 
4/30 
2890 
/650 
04// 

53/9 
4078 
2837 
(596 
0354 

5268 
4026 
2783 
(54( 

0298 

52/8 

3974 
2730 
(486 
0242 

5(67 
3922 
2677 
(43) 
0/86 

5117 
3870 
2623 
1376 
0130 

5066 
38/8 
2570 
(32( 
0073 

50/5 

3766 
25/6 
/267 
#0/7 

4965 
37/4 
2463 
/2/2 
996/ 

31  '49/4 
32'366I 
33-2409 
34-1157 

34-9904 

/7'36/5 
/  7  '8437 
/  8  3260 
/  8  '8083 
/  9  '2905 

3707 
8532 
3357 
8/82 
3007 

3798 
8626 
3454 
828  ( 
3/09 

3890 
8720 
355( 
838( 
32(( 

3982 

88/4 
3647 
8480 
33/3 

4073 
8909 
3744 
8579 
34/5 

4/65 

9003 
3841 
8679 
35/7 

4257 
9097 
3938 
8778 
3618 

4348 
9/91 
4034 
8877 
3720 

4440 
9285 
4I3( 
8977 
3822 

41 
42 
43 
44 
45 

9171 
7931 
6691 
5452 
42/2 

9//3 
7872 
6631 
5390 
4149 

9056 
78/3 
657) 
5328 
4085 

8998 
7754 
65(0 
5266 
4022 

8940 
7695 
6450 
5204 
3959 

8883 
7636 
6389 
5143 
3896 

8825 
7577 
6329 
508( 
3832 

8767 
75/8 
6268 
50/9 
3769 

87/0 
7459 
6208 
4957 
3706 

35'8652 
36-7399 
37-6(47 
38'4895 
393642 

(97728 
20'255( 
20-7373 
2C2/96 
2(70/9 

7832 
2658 
7483 
2308 
7/33 

7937 
2765 
7592 
2420 

7248 

804/ 
2872 
7702 
2532 
7362 

8/46 
2979 
78// 
2644 
7477 

8250 
3086 
792  / 
2756 

7592 

8355 
3/92 
8030 
2868 
7706 

8459 
3299 
8/40 
2980 
7821 

8563 
3406 
8249 
3092 
7935 

8668 
35/3 
8359 
3204 
8050 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

2972 
(732 
0493 
9253 
80/3 

2908 
1666 
0425 
9/S4 
7943 

2843 

(600 
0358 
9//5 
7873 

2778 
(534 
0290 
9046 
7803 

27/4 
/468 
0223 
8978 
7732 

2649 
1402 
0155 
8909 
7662 

2584 
(336 
0088 
8840 
7592 

2520 
(270 
#020 
S77/ 
752/ 

2455 
(204 
9953 
8702 
7451 

40'2390 
4/-//3S 
4/-9S85 
42  '8633 
43-7380 

22'/84/ 
22-6664 
23-/4S6 
23-6309 
24-/I32 

/958 
6784 
/609 
6434 
1259 

2076 
6903 
1731 
6559 

I3S7 

2/93 
7023 
(853 
6684 
(5/4 

2310 
7/43 
(976 
6803 
(64/ 

2427 
7262 
2098 
6933 
1769 

2544 
7382 
2220 
7058 
/S96 

2661 

7502 
2342 
7/83 
2023 

2778 
762/ 
2464 
7307 
2150 

2895 
774  / 
2586 
7432 
2278 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

6773 
5534 
4294 
3054 
(8/4 

6702 
546  / 
4220 
2978 
(737 

6630 
5388 
4/45 
2903 
1660 

6559 
53(5 
407( 
2827 
(583 

6487 
5242 
3996 
2751 
1505 

64/5 
5/68 
3922 
2.675 
/428 

6343 
5095 
3847 
2599 
(35( 
0/03 
8854 
7606 
6358 
5//0 

6272 
5022 
3773 
2523 
(273 

6200 
4949 
3698 
2447 
1196 
9945 
8694 
7443 
6/92 
494/ 

44'6/28 
45-4876 
46-3623 
47-2371 
4B-I1I8 
48-9866 
49-86/4 
507361 
5/-6/09 
52-4856 

24-5954 
25-0777 
25-5600 
26-0422 

26-5245 

6084 
0909 
5735 
0560 
5385 

62/4 
/042 
5870 
0697 
5525 

6344 
H74 
6005 
0835 
5665 

6474 
(307 
6140 
0972 
5805 

6604 
(439 
6275 

II  10 
5945 

6734 
(572 
64/0 
(247 

6085 

6864 
(704 
6544 
/385 
6225 

6993 
/836 
6679 
/522 
6365 

7(23 
1969 
68(4 
(660 
6505 

51 

52 
53 
54 
55 

56 

57 
58 
59 
60 

0575 
9335 
8095 
6856 
56/6 

0496 
9255 
8014 
6773 
5532 

04/7 
9/75 
7932 
6690 

5447 

0339 

9095 
785  ( 
6607 
5363 

0260 
9015 
7769 
6524 
5279 

0/81 
8935 
7688 
644  / 
5/94 

#024 
8774 
7525 
6275 
5026 

27-0068 
27-4890 
27'97/S 
28-4535 
28-9358 

02/0 
5035 
9861 

4686 
9511 

0353 
5/8( 

#008 
4836 
9664 

0496 
5326 
0/56 
4986 
98/7 

0638 
547  / 
0304 
5/37 
9969 

078( 
56(6 
045  ( 
5287 
#/22 

0923 
576/ 
0599 
5437 
0275 

(066 
5906 
0747 
5567 
0428 

(208 

605( 
0894 
5737 
0580 

(35( 
6196 
(042 
5888 
0733 

56 
57 

58 
59 
60 

61 
62 
63 
64 
65 

4376 
3/36 
/897 
0657 
94/7 

4290 
3049 
1898 
0567 
9326 

4205 
2962 
(720 
0477 
9235 

4//9 
2875 
(631 
0387 
9/43 

4033 
2788 
/543 
0297 
9052 

3948 
270/ 
/454 
0207 
896  f 

3862 
26/4 
/365 
0//7 
8869 

3776 
2526 
/277 
#027 
8778 

3690 
2439 
1188 
9937 
8686 

53  '3604 
54-2352 
55'  (099 
55-9847 
56'8594 

29'4  18( 
29-9003 
30-3826 
30-8649 
H'3471 

4336 
9161 
3986 
8812 
3637 

4492 
93(9 
4/47 
8975 
3802 
8630 
3458 
8286 
3/(3 
7941 

4647 
9477 
4307 
9/38 
3968 
8798 
3629 
8459 
3289 
8/19 

4802 
9635 
4468 
930  / 
4/34 

4958 
9793 
4628 
9464 
4299 

5//3 
995  / 
4789 
9627 
4465 

5268 
#/09 
4949 
9790 
4630 

5423 
0266 
5(09 
9952 
4795 

5579 
0424 
5270 
#((5 

4961 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

8/77 
6938 
5698 
4458 
32/8 

8085 
6844 
5602 
436  / 
3/20 

7992 
6749 
5507 
4264 
3022 

7899 
6655 
54// 
4168 
2924 

7S07 
656( 
53/6 
407( 
2S25 

77/4 
6467 
5220 
3973 
2727 

762( 
6373 
5/25 
3876 
2628 

7528 
6278 
5029 
3779 
2530 

7435 
6/84 
4933 
3682 
243  / 

577342 
58-6090 
59-4837 
60-3585 
6T2332 

3T8294 
32-3116 
327939 
33  '2762 
33-7584 

8462 
3287 
8/(2 
2938 
7763 

8966 
3799 
8632 
3465 
829  S 

9134 
3970 
8805 
3641 

8476 

9302 
4140 
8978 
38/6 

8654 

9470 
43// 
9151 
3992 

8832 

9638 
448  / 
9324 
4/67 
90(0 

9806 
4652 
9498 
4343 
9189 

66 

67 
68 
69 
70 

71 
72 
73 
74 

75 
76 
77 
78 
79 
80 

1979 
0739 
9499 
8259 
7020 

/S79 
0638 
9397 
8/56 
69/4 

1779 
0537 
9294 
8052 
6809 

(6SO 
0436 
9/92 
7948 
6704 

(580 
0334 
9089 
7844 
6598 

/480 
0233 
8986 
7740 
6493 

/380 
0/32 
8884 
7636 
6387 

(280 
#03  / 
878  / 
753) 
6282 

1180 
9929 
8678 
7427 
6176 

62'IOSO 
62-9828 
63-8575 
647323 
65-6071 

34-2407 
34-7230 
35  '2052 
35-6875 
36  '1691 

2588 
74/3 
2238 
7063 
(889 

2769 
7597 
2424 
7252 
2080 

2950 
7780 
26/0 
7440 
227( 

3/3/ 
7963 
2796 
7629 
2462 

33/1 
8/47 
2982 
78/7 
2653 

3492 
8330 
3/68 
8006 
2844 

3673 
85/3 
3354 
8/94 
3035 

3853 
8697 
3540 
8383 
3226 

4034 
8880 
3725 
857  / 
34/6 

71 
72 
73 
74 
75 

5780 
4540 
330  / 
206  / 
082/ 

5673 
4432 
3/9/ 
/950 
0709 

5567 
4324 
308/ 
(839 
0596 

5460 
42/6 
2972 
1728 
0484 

5353 
4/08 
2862 
(6(7 

0372 

5246 
3999 
2753 
/506 
0259 

5/39 
389  / 
2643 
(395 
0/47 

5032 
3783 
2533 
(284 
#034 

4925 
3674 
2423 
//72 

992/ 

66-4818 
67-3566 
68'23I3 
69-1061 
69'9809 

36-6520 
37"/343 
37-6/65 
38-0988 
38'58// 

67/4 
(539 
6364 
((89 
6015 

6907 
1735 
6563 
1391 
6218 

7(0) 
(93( 
6762 
(592 
6422 

7295 
2/27 
6960 
/793 
6626 

7488 
2323 
7/59 
/994 
6S30 

7682 
2520 
7357 
2)95 
7033 

7875 
27/6 
7556 
2396 
7237 

8069 
29/2 
7755 
2598 
744  / 

8262 
3108 
7953 
2799 

7644 

76 
77 
78 
79 
SO 

11 

82 
83 
84 
85 
86 
87 
88 
89 
90 

958  / 
8342 
7/02 
5862 
4622 

9468 
8226 
6985 
5744 
4503 

9354 
81  1  1 
6869 
5626 
4384 

9240 
7996 
6752 
5508 
4264 

9(26 
788( 
6636 
5390 
4/45 

90/2 
7766 
65/9 
5272 
4025 

8898 
7650 
6402 
5/54 
3906 

8784 
7535 
6285 
5036 
3786 

8670 
74/9 
6/68 
49/7 
3666 

70-8556 
7T7304 
72-6051 
73-4799 
74-3547 

39-0633 
39-5456 
40-0279 
40'5/0  1 
40'9924 

0840 
5665 
0490 
53(5 
#(40 

1046 
5874 
0702 
5529 
0357 

(252 
6083 
09/3 
5743 
0574 

(459 
6292 
f/24 
5957 

0790 

/665 
6500 
/336 
6I7/ 

(006 

/87( 
6709 
/547 
6385 
/223 

2077 
69/8 
/758 
6599 

/439 

2284 
7/27 
/970 
68/3 
/656 
6499 
/342 
6/85 
/028 
5871 

2490 
7335 
2(8( 
7026 
(872 
67/7 
/J63 
6409 
1254 
6/00 

81 

82 
83 

84 
85 

3383 
2/43 
0903 
9663 
8424 

3262 
202  / 
0780 
9538 

8297 

3/4( 
(899 
0656 
94/3 
8/7/ 

3020 
(776 
0532 
9289 
8045 

2899 
(654 
0409 
9/63 
7918 

2779 
(532 
0285 
9038 
7792 

2658 

(409 
0(6( 
89(3 
7665 

2537 

1287 
#037 
8788 
7538 

24/5 
1164 
99/3 
8662 
7411 

75-2294 
76-1042 
76-9789 
77-8537 
78-7285 

4/'4747 
41  '9569 

42-4392 
42'92I4 
43-4037 

4966 
979  ( 
46(6 
944  f 
4266 

5/85 
#0/3 
4840 
9668 
4496 

5404 
0234 
5064 
9895 

4725 

5623 
0456 
5289 
#/2( 

4954 

5842 
0677 
55/3 
0348 
5183 

606( 
0899 
5737 
0575 
54(2 

6280 
/I20 
596  / 
080  / 
5642 

86 
87 
88 
89 

90 

91 
92 
93 
94 
95 

7/84 
5944 
4704 
3465 
2225 

7056 
58/5 
4574 
3333 

2092 

6928 
5686 
4443 
320/ 
1958 

6801 
5557 
43/3 
3069 
/82S 

6673 
5427 
4182 
2937 

1691 

6545 
5298 
405  ) 
2804 
(558 

64/7 
5169 
3920 
2672 
/424 

6289 
5039 
3790 
2540 
/290 

6/60 
4909 
3658 
2408 
//57 

79-6032 
80-4780 
8/  '3527 
82-2275 
83-/023 

43  8860 
44-3682 
44-8505 
45-3328 
45-8/50 

9092 
39/7 
8742 
3567 
8392 

9323  9555 
4/5(  43S5 
8979  92/6 
3807  4046 
8634  8876 

978J 

4620 
9453 

42S5 
9//S 

#0/9 
4854 
9689 
4525 
9360 

0250 
5098 
9926 
4764 
9602 

0482 
5323 
#/63 
5003 
9844 

07/4 
5557 
0400 
5243 

#086 

0945 
579( 
0636 
5482 
0327 

91 
92 
93 

94 
95 

96 

97 
98 
99 
100 

or 

0985 
9746 
8506 
7266 
6026 

0850 

9609 
8368 
7/27 

5886 

07/6 
9473 
823  / 
6988 

5746 

058  / 
9337 
8093 
6849 
5605 

0446 
920  / 
7955 
67/0 
5465 

03(1 

9064 
78/7 
6571 
5324 

0(76 
8928 
7680 
6431 
5183 

#04  / 
879/ 
7542 
6292 

5043 

9906 
8655 
7404 
6/53 
4902 

83-9770 
84-85/8 
85-7265 

Sfi'6.0/3 
87'4761 

46-2973 
46-7795 
47'26/S 
47744/ 
48-2263 

32/7 
8043 
2868 
7693 
25/8 

3462 
8290 
3//S 
7945 
2773 

3707 
8537 
3367 
8/97 

3028 

395  / 
8784 
36/7 
8450 

3282 

4/96 
903  / 
3866 
8702 
3537 

4440 
9278 
41(6 
8954 
3792 

4684 
9525 
4365 
9206 

4046 

4929 
9772 
46/5 
9458 
430/ 

5/73 
#019 
4864 
97/0 
4555 

96 
97 
98 
99 
100 

10' 

9' 

8' 

r 

6' 

5'  |  4' 

FTT^  i' 

I'.'' 

9'    8' 

1'    li'    5'  |  4' 

3'  |  2'  ||  1' 

SINE. 

COSINE.           61° 
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TRAVERSE  TABLES. 


29 
( 

2 
3 
4 
5 

3           COSINE. 

SINE.             29° 

ff~ 

1'  |  2' 

3'    4'  |  5' 

e'  r 

8'  I  y 

o'   r  i  2' 

3'   4'  |  5'  |  &    1' 

8'  |  9' 

1 

2 
3 
4 
5 

8746 
7492 
6239 
4985 
373  / 

8745 
7490 
6234 
4979 
3724 

8743 
7487 
6230 
4974 
37/7 

8742 
7484 
6226 
4968 
37/0 

8741 
748  / 
6222 
4962 
3703 

8739 
7478 
62/7 
4957 
3696 

8738 
7475 
62/3 
4951 
3689 

8736 
7473 
6209 
4945 
3682 

8735 
7470 
6205 
4940 
3674 

'8733 
1  '7467 
2'  6200 
3-4934 
4-3667 

'484S 
•9696 
(  '4544 
(  '9392 
2  '4240 

4857 
9701 
4552 
9403 
4253 

4853 
9706 
4560 
94/3 
4266 

4856 
97/7 
4567 
9423 
4279 

4858 
9777 
4575 
9433 
4297 

486/ 
9722 
4582 
9443 
4304 

4863 
9727 
4590 
9453 
43/7 

4866 
9732 
4598 
9464 
4329 

4868 
9737 
4605 
9474 
4342 

4877 
9742 
4673 
9484 
4355 

6 
7 
8 
9 

10 

2477 
(223 
9970 
87/6 

7462 

2469 
/2/4 

9958 
8703 

7448 

2460 
(204 
9947 
8690 
7434 

2452 
1/94 
9936 
8678 
7420 

2443 
/(84 

9924 
8665 
7406 

2435 
1/74 
99/3 
8652 
7391 

2426 
/I64 
9902 
8639 

7377 

2418 
//54 
9890 
8627 
7363 

2409 
1/44 

9879 
8614 
7349 

5-2407 
6-/I34 
6'9S6S 
7'S60/ 
87335 

2'9089 
3-3937 

3-8785 
4-3633 
4'848( 

9104 
3954 

8805 
3656 

8506 

9119 
3972 

8825 
3679 
8532 

9/34 
3990 
8846 
3702 
8557 

9/50 
4008 
8866 
3724 
8583 

9/65 

4026 
8886 
3747 
8608 

9(80 
4043 
8907 
3770 
8634 

9/95 
4061 
8927 
3793 
8659 

9277 

4079 
8947 
38/6 
8684 

9226 
4097 
8968 
3839 
87/0 

6 

7 
8 
9 
10 

II 
12 
13 
14 
15 
16 
17 
IS 
19 
20 

620S 
4954 
370/ 
2447 
1/93 

6/93 
4937 
3682 
2427 
(172 

6/77 
492( 
3664 
2467 
IISI 

6/62 
4904 
3646 
2387 
/I29 

6/46 
4887 
3627 
2368 
1103 

6/3/ 
4870 
3609 
2348 
/087 

6//5 
4853 
3590 
2328 
(066 

6099 
4836 
3572 
2308 
/045 

6084 
48/9 
3554 
2288 
1023 

9-6068 
/0-4802 
U'3535 
I2'2269 
13-1002 
13-9736 
U'8469 
(5-7203 
16-5936 
/7'4670 

5-3329 
5-8)77 
6-3025 
6'7873 
7'272/ 

3357 
8208 
3058 
7909 
2760 

3385 
8238 
309/ 
7945 
2798 

34/3 
8269 
3/24 
7980 
2836 

3447 
8299 
3/58 
80/6 
2874 

3469 
8330 
3/9/ 
805/ 
29/2 

3497 
8360 
3224 
8087 
2?.'0 

3525 
8391 
3257 
8/23 
2988 

3553 
8427 
3290 
8/58 
3027 

358) 
8452 
3323 
8194 
3065 

II 
12 
13 
74 
75 

9939 
8685 
7432 
6/78 
4924 

99/7 
S66/ 
7406 
6/5/ 

4896 

9894 
8637 
7381 
6/24 
4868 

9871 
86/3 
7355 
6097 
4839 

9849 
8589 
7330 
6070 
48// 

9826 
8565 
7304 
6044 
4783 

9804 
854  / 
7279 
60/7 
4754 

978) 
85/7 
7254 
5990 
4726 

9758 
8493 
7228 
5963 
4698 

7-7570 
8-24/8 
8  '7266 
9'2(/4 
9'6962 

76/0 
246) 
73/2 
2/62 
70/3 

765) 

2504 
7357 
22(0 

7064 

7692 
2547 
7403 
2259 
7//5 

7732 
259  / 
7449 
2307 
7/65 

7773 
2634 
7495 
2355 
72/6 

78/4 
2677 
7540 
2404 
7267 

7854 
2720 
7586 
2452 
73/8 

7895 
2763 
7632 
2500 
7369 

7936 
2807 
7678 
2549 
7420 

76 
17 
IS 
19 

20 

21 
22 
23 
24 
25 

3670 
24/6 
1/63 
9909 
8655 

364( 
2385 
//30 
9875 
8620 

36// 
2354 
1098 
9841 
8584 

358/ 
2323 
/065 
9807 
8549 

3552 
2292 
(033 
9773 
85/4 

3522 
226) 
1000 
9739 
8478 

3492 
2230 
0968 
9705 
8443 

3462 
2/99 
0935 
967/ 
8408 

3433 
2/63 
0902 
9637 
8372 

IS'3403 
19-2136 
20'0870 
20-9603 
2f8337 

lO'/SIO 
/  0-6658 
(/•/506 
/  /  '6354 
/2'/202 

/863 
67/4 
(565 
64/5 
/266 

)9)7 
6770 
(623 
6476 
1330 

(970 
6826 
(682 
6537 
(393 

2024 
6882 
(740 
6598 
/457 

2077 
6938 
/799 
6659 
/520 

2/30 
6994 
(857 
6720 
(584 

2/84 
7050 
7976 
6787 
1647 

2237 
7/06 
7974 
6842 
1711 

2291 
7/6( 
2032 
6903 
(774 

21 
22 
23 

24 
25 

26 
27 
28 
29 
30 

740  / 
6/47 
4894 
3640 
2386 

7364 
6/09 
4854 
3599 
2344 

7328 
607/ 
48/5 
3558 
2301 

729  / 
6033 
4775 
35/7 
2259 

7254 
5995 
4735 
3476 
22/7 

72/8 
5957 
4696 
3435 
2/74 

7/8) 
59/8 
4656 
3394 
2132 

7/44 
5880 
46/7 
3353 
2089 

7/07 
5842 
4577 
33/2 
2047 

22-7070 
23'5804 
24-4537 
25'327( 
26-2004 

(2-6050 
(3-0899 
(3-5747 
14-0595 
(4-5443 

61/7 
0967 
58/8 
0669 
55/9 

6/83 
/036 
5889 
0742 
5596 

6249 
7/05 
5960 
08/6 
5672 

63/5 
//73 
6032 
0890 
5748 

638/ 
(242 
6703 
0964 
5824 

6447 
1311 
6/74 
(037 
590  / 

65/3 
(379 
6245 

mi 

5977 

6579 
1448 
63/6 
1/85 
6053 

6645 
(576 
6387 
7258 
6/29 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

//32 
9878 
8625 
7371 
6//7 

(088 
9833 
8578 
7323 
6068 

/045 
9788 
853  / 
7275 
6018 

/00( 
9743 
8485 
7227 
5969 

0957 
9698 
8438 
7/79 
59/9 

09/3 
9652 
8392 
7/3J 
5870 

0869 
9607 
8345 
7083 
5820 

0826 
9562 
8298 
7034 
5777 

0782 
95/7 
8251 
6986 
5721 

27-0738 
27  '9471 
28'8205 
29-6938 
30-5672 

/5'029( 
)5'5/39 
/5'9987 
/  6  '4835 
16  9683 

0370 
5220 
#07/ 
4922 
9772 

0449 
5302 
0/55 
5008 
986) 
47/5 
9568 
442/ 
9274 
4/27 

0528 
5383 
0239 
5095 
9950 

0606 
5465 
0323 
5/87 
#039 

0685 
5546 
0407 
5268 
0/28 

0764 
5627 
049  / 
5354 
02/7 

0843 
5709 
0575 
5440 
0306 

0922 
5790 
0658 
5527 
0395 

(000 
5877 
0742 
56/3 
0484 

31 
32 
33 
34 
35 

36 
37 
38 

39 
40 

4863 
3609 
2355 
//02 
9848 

4812 
3557 
2302 
/047 
979/ 

4762 
3505 
2248 
0992 
9735 

47// 

3453 
2/95 
0937 
9679 

4660 
3400 
2/4/ 
088/ 
9622 

4609 
3348 
2087 
0826 
9565 

4558 
3296 
2033 
0771 
9509 

4507 
3243 
(980 
07/6 
9452 

4456 
3/97 
/926 
0661 
9396 

3  /  '4405 
32-3/39 
33"  (872 
34-0606 
34-9339 

17-4531 
/  7-9380 
(8-4228 
/S'9076 
/  9  '3924 

4623 

9474 
4324 
9/75 
4026 

4806 
9662 
45/8 
9373 
4229 

4898 
9756 
46/4 
9473 
4331 

4989 
9850 
47// 
9572 
4432 

5081 
9944 
4807 
967/ 
4534 

5772 

#038 
4904 
9770 
4636 

5264 
0/32 
500/ 
9869 
4737 

5355 

0226 
5097 
9968 
4839 

36 
37 
38 
39 
40 

4/ 
42 
43 
44 
45 

8594 
7340 
6086 
4833 
3579 

8536 
728/ 
6026 
477  / 
35/5 

8478 
7222 
5965 
4709 
3452 

8420 
7/62 
5904 
4646 
3388 

8363 
7/03 
5844 
4584 
3325 

8305 
7044 
5783 
4522 
3261 

8247 
6984 
5722 
4460 
3/97 

8/89 
6925 
566/ 
4398 
3/34 

8J3/ 
6865 
5600 
4335 
3070 

35-8072 
36'6806 
37-5539 
38  '4273 
39-3006 

/  9  '8772 
20-3620 
20-8468 
21  '33)6 
2C8)64 

8876 
3727 
8578 
3428 
8279 

898) 
3834 
8687 
3540 
8393 

9085 
394  ( 
8796 
3652 
8508 

9/89 
4047 
8906 
3764 
8622 

9293 
4754 
90/5 
3876 
8737 

9398 
426) 
9/24 
3988 
8S5( 

9502 
4368 
9233 
4099 
8965 

9606 
4474 
9343 
42/( 
9080 

97/0 
4587 
9452 
4323 
9/94 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

2325 
/07/ 
98/7 
8564 
73/0 

2260 
1005 
9750 
8495 
7239 

2/95 
0939 
9682 
8425 
7/69 

2/30 
0872 
96/4 
8356 
7098 

2065 
0806 
9546 
8287 
7028 

2000 
0739 
9479 
82/8 
6957 

(935 

0673 
94/( 
8/48 
6886 

7870 
0606 
9343 
8079 
68/5 

/805 
0540 
9275 
80/0 
6745 

40-/740 
4  /  '0473 
4C9207 
42-7940 
43-6674 

22-30/2 
22'786/ 
23-2709 
23-7557 
24-2405 

3/29 
7980 
283  / 

76S/ 
2532 

3246 
8)00 
2953 
7806 
2659 

3363 
8279 
3075 
793  / 

2786 

3480 
8339 
3/97 
8055 
29/4 

3597 
8458 
33/9 
8(80 
304  / 

37/4 
8578 
344  / 
8304 
3/68 

3837 
8697 
3563 
8429 
3295 

3948 
88(6 
3685 
8553 
3422 

4065 
8936 
3807 
8678 
3549 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

6056 
4802 
3548 
2295 
/04/ 

5984 
4729 
3474 
22/8 
0963 

59/2 

4656 
3399 
2/42 
0886 

5840 
4582 
3324 
2066 
0808 

5768 
4509 
3249 
(990 
0730 

5696 
4435 
3/74 
/9/3 
0653 

5624 
4362 
3099 
7837 
0575 

5552 
4288 
3024 
(767 
0497 

5479 
42/4 
2949 
/684 
04)9 

44-5407 
45-4/41 
46-2874 
47-/60S 
48-034) 

24-7253 
25-2/0/ 
25-6949 
26'/797 
26-6645 

7383 
2233 
7084 
7935 
6785 

75/2 
2366 
72/9 
2072 
6925 

7642 
2498 
7354 
2209 
7065 

7772 
2630 
7488 
2347. 
7205 

790  / 
2762 
7623 
2484 
7345 

8037 
2894 
7758 
2627 
7484 

8/67 
3027 
7892 
2758 
7624 

8290 
3/59 
8027 
2896 
7764 

8420 
329  / 
8/62 
3033 
7904 

51 
52 
53 

54 
55 

56 
57 
58 
59 
60 

9787 
8533 
7279 
6026 
4772 

9708 
8453 
7/98 
5942 
4687 

9629 
8372 
7//6 
5859 

4603 

9550 
8292 
7034 
5776 
45/8 

947/ 
82/1 
6952 
5692 
4433 

9392 
8/3/ 
6870 
5609 
4348 

93/2 

8050 
6788 
5526 
4263 

9233 

7969 
6706 
5442 
4/78 

9/54 
7889 
6624 
5359 
4093 

48-9075 
49-7808 
50-6542 
51-5275 
52'4009 

27'  (493 
27'634/ 
28-//90 
28-6038 
29  '0886 

/636 
6486 
1337 
6/88 
7038 

(778 
663  / 
/485 
6338 
1191 

(921 
6776 
7632 
6488 
(344 

2063 
692  / 
7780 
6638 
7496 

2205 
7066 
7927 
6788 
(649 

2348 
7271 
2075 
6938 
/SO/ 

2490 
7356 
2222 
7088 
7954 

2632 
750  / 
2369 
7238 
2/06 

2775 
7646 
25/7 
7388 
2259 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

35/8 
2264 
(0/0 
9757 
8503 

3432 
2/77 
0922 
9666 
84f( 

3346 
2089 
0833 
9576 
83/9 

3260 
2002 
0744 
9486 
8228 

3/74 
/9/4 
0655 
9395 
8/36 

3087 
7826 
0566 
9305 
8044 

300  / 
/739 
0476 
92/4 
7952 

29/5 
/657 

0387 
9/24 
7860 

2828 
(563 
0298 
9033 
7768 

53-2742 
54"/475 
55-0209 
55-8942 
56  '7676 

29-5734 
30-0582 
30-5430 
3C0278 
3)'5/26 

5889 
0740 
5590 
0441 
5292 

6044 
0897 
575) 
0604 
5457 

6/99 
(055 
59)) 
0767 
5622 

6354 
72/3 
6077 
0929 
5788 

65/0 
/370 
623  / 
/092 
5953 

6665 
(528 
6391 
/255 
6//8 

6820 
7685 
6557 
74/7 
6283 

6975 
/S43 
67/7 
7580 
6448 

7/30 
200  / 
6872 
7743 
6674 

67 
62 
63 
64 
65 

66 
67 
68 
69 
70 

7249 
5995 
474  / 
3488 
2234 

7/56 
590  / 
4645 
3390 
2/35 

7063 
5806 
4550 
3293 
2036 

6970 
5772 
4453 
3/95 
/937 

6876 
56/7 
4357 
3098 
(839 

6783 
5522 
426  / 
3000 
1740 

6690 
5427 
4/65 
2903 
/64/ 

6596 
5333 

4069 
2805 
/54( 

6503 
5238 
3973 
2707 
1442 

57-6409 
58-5/43 
59-3876 
60-26/0 
6C(343 

3)  '99  74 
32-4822 
32'967) 
33-45/9 
33-9367 

#/42 
4993 
9844 
4694 
9545 

03/0 
5/63 
#0/7 
4870 
9723 

0478 
5334 
0)89 
5045 
990/ 

0646 
5504 
0362 
5227 
#079 

08/4 
5674 
0535 
5396 
0257 

0981 
5845 
0718 
557/ 

0435 

(749 
60/5 
0887 
5747 
0673 

73/7 
6/85 
/054 
5922 
079  / 

7484 
6355 
7226 
6097 
0968 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

0980 
9726 
8472 
72/9 
5965 

0880 
9625 
8369 
7/14 
5859 

0780 
9523 
8266 
70/0 
5753 

0679 
942  / 
8/63 
6905 
5647 

0579 
9320 
8060 
680  / 
554  / 

0479 
92/8 
7957 
6696 
5435 

0378 
9116 
7854 
6597 
5329 

0278 
90/4 
7750 
6487 
5223 

0/77 
89/2 
7647 
6382 
5/77 

62-0077 
62-88/0 
63-7544 
64-6277 
65-5077 

34-42/5 
34'9063 
35'39// 
35'8759 
36-3607 

4395 
9246 
4097 
8947 
3798 

4576 
9429 
4282 
9/36 
3989 

4757 
96/2 
4468 
9324 
4/80 

4937 
9795 
4654 
95/2 
4370 

5//S 
9978 
4839 
9700 
4561 

5298 
#/67 
5025 
9888 
4752 

5479 
0344 
5270 
#076 
4942 

5659 
0527 
5396 
0264 
5733 

5839 
07/0 
5587 
0452 
5323 

77 
72 
73 
74 
75 

76 
77 
78 

79 
80 

47/( 
3457 
2203 
0950 
9696 

4604 
3349 
2093 
0838 
9583 

4497 
3240 
/983 
0727 
9470 

4389 
3/3( 
/873 
06/5 
9357 

4282 
3022 
/763 
0503 
9244 

4/74 
29/4 
7653 
0392 
9/3/ 

4067 
2805 
7542 
0280 
90/8 

3959 
2696 
7432 
0/68 

8905 

3852 
2587 
1321 
#056 
879  / 

66-3744 
67-2478 
68-121  1 
68-9945 
69-8678 

36-8455 
37-3303 
37'8)5/ 
38-3000 
38-7848 

8649 
3499 
8350 
320  / 
805/ 

8842 
3695 
8548 
3402 
8255 

9035 
389) 
8747 
3602 
8458 

9229 
4087 
8945 
3803 
8662 

9422 
4283 
9743 
4004 
8865 

96/5 
4478 
9342 
4205 
9068 

9808 
4674 
9540 
4406 
9272 

#007 
4870 
9738 
4606 
9475 

0/94 
5065 
9936 
4807 
9678 

76 
77 

78 
79 
80 

8/ 
82 
83 
84 
85 

8442 
7/88 
5934 
468( 
3427 

8328 
7072 
58/7 
4562 
3307 

82/3 
6957 
5700 
4444 
3/87 

8099 
684/ 
5583 
4325 
3067 

7985 
6725 
5466 
4206 
2947 

7870 
6609 
5348 
4088 
2827 

7755 
6493 
523  / 
3969 
2706 

764/ 
6377 
5/13 
3850 
2586 

7526 
6267 
4996 
3737 
2466 

70V4// 
7T6I45 
72-4878 
73-3672 
74-2345 

39-2696 
39-7544 
40-2392 
40-7240 
4C2088 
47-693~6 
42-7784 
42-6632 
43'/487 
43-6329 

2902 
7752 
2603 
7454 
2304 

3/08 
796  / 
28/4 
7667 
252  / 

3314 
8/70 
3025 
788/ 
2737 

3520 
8378 
3236 
8095 
2953 

3726 
8587 
3447 
8308 
3769 

3932 
8795 
3658 
8522 
3385 

4/37 
9003 
3869 
8735 
3601 

4343 
9272 
4080 
8949 
38/7 

4549 
9420 
4297 
9/62 
4033 

87 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

2/73 
09/9 
9665 
84/2 
7/58 

2052 
0796 
954  / 
8286 
703  / 

(930 
0674 
94/7 
8/60 
6904 

/809 
055  / 
9293 
8035 
6777 

(687 
0428 
9/68 
7909 
6650 

/566 
0305 
9044 
7783 
6522 

(444 
0/82 
8920 
7657 
6395 

7322 

#059 
8795 
7531 
6268 

720/ 
9936 
8670 
7405 
6/40 

75-1079 
75-9812 
76-8546 
777279 
78-6013 

7/55 
2006 
6856 
/707 
6558 

7374 

2227 
7080 
(933 

6787 

7593 

2448 
7304 
2/60 
70/5 

78/7 
2669 
7528 
2386 
7244 

8030 
2897 
7757 
2672 

7473 

8248 
3//2 
7975 
2839 

7702 

8467 
3333 
8/99 
3065 
7937 

8685 
3554 
8422 
3297 
8759 

8904 
3775 
8646 
3577 

8388 

91 
92 
93 
94 
95 

5904 
4650 
3396 
2/43 
0889 

5776 
4520 
3265 
20/0 
0755 

5647 
439  / 
3/34 
(877 
062  / 

55/9 
426/ 
3003 
/745 
0486 

5390 
4/3/ 
287  / 
/6/2 
0352 

526  / 

400/ 
2740 
(479 
02/8 

5/33 
3870 
2608 
/346 
4084 

5004 
3740 
2477 
)2/3 
9949 

4875 
36/0 
2345 
(080 
9875 

79  "4746 
SO'3480 
SI  '22  13 
82-0947 
82-9680 

44-1/77 
44-6025 
45-0873 
45'572I 
46'  0569 

1408 
6259 
/DO 
5960 
0811 

/640 
6493 
(346 
6/99 
1052 

/87/ 
6727 
/583 
6438 
(294 

2/03 
696/ 
7879 
6677 
(536 

2334 
7/95 
2056 
69/6 
7777 

2565 
7429 
2292 
7/55 
20/9 

2796 
7662 
2528 
7394 
2260 

3028 
7896 
2765 
7633 
2507 

3259 
8730 
3007 
7872 
2743 

97 
92 
93 
94 
95 
"96 
97 
98 
99 
700 

96 
97 
9S 
99 
(00 

9635 
83S/ 
7/27 
5874 
4620 

9499 
8244 
6989 
5734 
4479 

9364 
8/07 
6S5/ 
5594 
4338 

9228 
7970 
67/2 
5454 
4/96 

9093 
7833 
6574 
53/4 
4055 

8957 
7696 
6435 
5775 

39/4 

882( 
7559 
6297 
5034 
3772 

8685 
7422 
6/58 
4894 
363/ 

8550 
7284 
6079 
4754 
3489 

83-84(4 
84-7747 
85  '5881 
86-46(4 
87  '3348 

46-54/7 
47-0265 
47-5/73 
47-9962 
48-4870 

5661 
05/2 
5363 
#2/3 
5064 

5906 
0759 
56/2 
0465 
53/8 

6/50 
)006 
5867 
07/7 
5573 

6394 
(252 
6//0 
0969 
5827 

6638 
7499 
6360 
/220 
6087 

6882 
7745 
6609 
7472 
6335 

7/26 
7992 
6858 
7724 
6590 

7370 
2238 
7/07 
7975 
6844 

76/4 
2485 
7356 
2227 
7098 

(it)' 

59'  |  58'   57'  |  5t>'   55'  |  54'  |  53'   52'  |   51' 

GU'   |  oil' 

58'   57' 

50' 

55' 

54' 

53' 

52'   51' 

60°            SINE. 

COSINE. 

60° 
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TRAVERSE  TABLES. 


29' 
/ 

2 
3 
4 
5 

COSINE. 

SINE.             29° 

10' 

11'   12'   13'  |  14'   15'   16' 

17' 

18'    19' 

10'    11'   12'   13'  !  14'   15'  !  16'   17'  |  18' 

19' 

( 
2 
3 
4 
5 

8732 
7464 
6/96 
4928 
3660 

873/ 
7461 
6192 
4923 
3653 

8729 
7458 
6(88 
49/7 
3646 

8728 
7456 
6183 
49H 
3639 

8726 
7453 
6/79 
4906 
3632 

8725 
7450 
6/75 
4900 
3625 

8724 
7447 
6/7( 
4894 
3618 

8722 
7444 
6166 
4888 

361  1 

8721 
7441 
6/62 
4883 
3603 

'87/9 
C7439 
2-6/58 
3'4877 
4-3596 

'4874 
'9747 
C462( 
C9494 
2-4368 

4876 
9752 
4628 
9504 
4380 

4879 
9757 
4636 
95/4 
4393 

488  ( 
9762 
4643 
9525 
4406 

4884 
9767 
465) 
9535 
44)8 

4886 
9772 
4659 
9545 
443  ( 

4889 
9778 
4666 
9555 
4444 

4891 
9783 
4674 
9565 
4456 

4894 
9788 
4681 
9575 
4469 

4896 
9793 
4689 
9585 

4482 

6 
7 
8 
9 

10 

2392 
1134 

9856 
8589 
732; 

2384 
tilt 

9845 
8576 
7306 

2375 

M05 
9834 
8563 

7292 

2367 
/095 
9822 
8550 

7278 

2358 
/085 

981  1 
8537 
7264 

2350 
(075 
9800 
8525 
7250 

234  / 
/065 
9788 
85/2 
7235 

2333 
(055 
9777 
8499 
722  / 

2324 
(045 
9766 
8486 
7207 

5-23/6 
6-/035 
6-9754 
7'8473 
8-7/93 

2'924( 
3'4((5 
3-8988 
4'3862 
4-8735 

9256 
4(32 
9008 
3885 
876( 

9272 
4)50 
9029 
3907 
8786 

9287 
4(68 
9049 
3930 
881  ( 

9302 
4186 
9069 
3953 
8837 

93/7 
4203 
9090 
3976 
8862 

9333 

422) 
9110 
3999 

8888 

9348 
4239 
9(30 
4022 
89/3 

9363 
4257 
9/5) 

4044 
8J38 

9378 
4275 
9(7( 
4067 
8964 

6 
7 

8 
9 

(0 

11 
12 
13 
(4 
IS 

6053 
4785 
35/7 
2249 
098  / 

6037 
4768 
3498 
2229 
0960 

602( 
475/ 
3480 
2209 
0938 

6006 
4734 
346  ( 
2(89 
09(7 

5990 
47/7 
3443 
2/69 
0896 

5975 
4700 
3424 
2/49 
0874 

5959 
4682 
3406 
2/30 
0853 

5943 
4665 
3388 
2/(0 
0832 

5928 
4648 
3369 
2090 
08(0 

9-59(2 
(0'463/ 
(/'3350 
(2-2070 
(3-0789 

5'3609 
5'84S2 
6-3356 
6-8229 
7-3)03 

3637 
85(3 
3389 
8265 
3(4( 

3665 
8543 
3422 
8300 
3)79 

3692  3720 
8574  8604 
3455  i  3488 
8336  83  7  / 
32(7  3255 

3748 
8635 
352/ 
8407 
3293 

3776 
8665 
3554 
8443 
333) 

3804 
8695 
3587 
8478 
3369 

3832 
8726 
3620 
8514 
3407 

3860 
8756 
3653 
8549 
3445 

// 
12 
13 
(4 
15 

16 
17 

ia 

19 
20 

9773 
8445 
7/77 
5909 
464  ( 

9690 
842  / 
7/52 
5882 
4613 

9668 
8397 
7/26 
5855 

4584 

9645 
8373 
7(00 
5828 
4556 

9622 
8348 
7075 
580( 
4528 

9599 
8324 
7049 
5774 
4499 

9577 
8300 
7024 
5747 
447  / 

9554 
8276 
6998 
5720 
4442 

953  / 
8252 
6972 
5693 

44/4 

(3'9508 
(4-8228 
(5'6947 
(6'5666 
(7-4385 

7V976 
8-2850 
S'7723 
9'  2597 

9-7470 

80)7 
2893 
7769 
2645 
752) 

8058 
2936 
78)5 
2693 

7572 

8098 
2979 
7860 
2742 
7623 

8139 
3022 
7906 
2790 
7673 

8/79 
3066 
7952 
2838 

7724 

8220 
3)09 
7998 
2886 

7775 

826  1 
3(52 

8043 
2934 
7826 

830) 
3/95 
8089 
2983 
7877 

8342 
3238 
8134 
303  ( 

7927 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

3373 
2/05 
0837 
9569 
830  / 

3343 
2074 
0805 
9535 
8266 

33/4 
2043 
0772 
950  ( 
823  ( 

3284 
20/2 
0739 
9467 
8(95 

3254 
(980 
0707 
9433 
8(60 

3224 
(949 
0674 
9399 
8(24 

3(94 
(9/8 
0641 
9365 
8088 

3/64 
(887 
0609 
933  ( 
8053 

3/35 
(855 
0576 
9297 
80/7 

(S'3/05 
(9-  (824 
20-0543 
20-9262 
2  f  7982 

)0'2344 
)0'72)7 
(C209) 
))'6964 

/2-/S3S 

2397 
7273 
2)49 
7025 
)90( 

2451 
7329 
2208 
7086 
/965 

2504 
7385 
2266 
7(47 
2028 

2557 
7441 
2325 
7208 
2092 

26/0 
7497 
2383 
7269 

2/55 

2664 
7553 
2441 
7330 

22/9 

27(7 
7608 
2500 
739  ( 
2282 

2770 
7664 
2558 
7452 
2346 

2824 
7720 
26(6 
75(3 
2409 

21 
22 
23 
24 
25 

7034 
5766 
4498 
3230 
/962 

6997 
5727 
4458 
3/89 
/9/9 

6960 
5689 
44(8 
3(47 
(877 

6923 
565/ 

4378 
3(06 

(834 

6886 
56/2 
4339 
3065 
/79( 

6849 
5574 
4299 
3024 

(749 

6812 
5536 

4259 
2983 
(706 

6775 

5497 
42/9 
294  / 
(663 

6738 
5459 
4(79 
2900 
(62( 

22  '670  / 
23-5420 
24-4/40 
25-2859 
26/578 

/2-67/I 
/3-/5S5 
(3'6458 
(4"(332 

(4-6206 

6777 
(654 
6530 
1406 
6282 

6844 
)722 
660) 
(479 
6358 

69/0 
1791 
6672 
1553 

6434 

6976 
)859 
6743 
(627 
65/0 

7042 
)928 
6814 
1700 
6586 

7/08 
1996 
6885 
(774 
6663 

7(73 

2065 
6956 
)847 
6739 

7239 
2133 
7027 
(92) 
6S/5 

7305 
2202 
7098 
(994 
6891 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

0694 
9426 
8158 
6890 
5622 

0650 
9380 
till 

6842 
5572 

0606 
9335 
8064 
6794 
5523 

0562 
9290 
80/7 
6745 
5473 

05(8 
9244 
797  / 
6697 
5423 

0474 
9/99 
7924 
6649 
5374 

0430 
9/53 
7877 
6600 
5324 

0386 
9/08 
7830 
6552 
5274 

034( 
9062 
7783 
6504 
5224 

27-0297 
27'90(7 
28  '7736 
29-6455 
30-5/74 

)5')079 
)5'5953 
)6'0826 
(6-5700 
(7-0573 

)/58 
6034 
09)0 
5786 
0662 

(237 
6(15 
0994 
5872 
075  ( 

(3/5 
6/96 
)077 
5959 
0840 

(394 
6278 
((61 
6045 
0929 

)473 
6359 
1245 
6)3) 
1017 

(551 
6440 
)329 
62(8 
)/06 

)630 
652) 
(4)3 
6304 
((95 

1709 

6602 
)496 
6390 
1284 

/7S7 
6684 
(580 
6476 
(373 

31 
32 
33 
34 
35 

36 

37 
38 
39 

40 

4354 
3086 
1818 
0550 

9282 

4303 
3034 
/764 
0495 
9226 

4252 
298  / 
/7/0 
0440 
9/69 

420  / 
2929 
(656 
0384 
9//2 

4(50 
2876 
(602 
0329 
9055 

4099 
2824 
(548 
0273 

8998 

4047 
277  / 
(494 
0218 

8942 

3996 
27(8 
/440 
0/63 

8885 

3945 
2666 
(386 
0(07 

8828 

3  (  '3894 
32-26/3 
33-1332 
34'005( 
34'877/ 

(7-5447 
(S'0320 
(8'5(94 
)9'0067 
)9'494( 

5538 

04/4 
5290 
0/66 
5042 

5629 
0508 
5387 
0265 
5/44 

572) 
0602 
5483 
0364 
5245 

58/2 
0696 
5580 
0463 
5347 

5904 
0790 
5676 
0562 

5448 

5995 

0884 
5773 
066/ 
5550 

6086 
0978 
5869 
0760 
5652 

6)78 
(072 
5965 
0859 
5753 

6269 
1165 
6062 
0958 
5854 

36 
37 
38 
39 

40 

4/ 
42 
43 
44 
45 

80/4 
6746 
5478 
421  / 
2943 

7956 
6687 
54/8 
4(48 
2879 

7898 
6627 
5357 
4086 
2815 

7840 
6568 
5295 
4023 
275  / 

7782 
6508 
5234 
396  / 
2687 

7723 
6448 
5(73 
3898 
2623 

7665 
6389 
5//2 
3836 
2559 

7607 
6329 
505  / 
3773 
2495 

7548 
6269 
4990 
37(0 
243  ( 

35-7490 
36-6209 
37-4929 
38-3648 
39-2367 

19  98(4 
20-4688 
20'956( 
2)  -4435 
2)  -9308 

99/8 
4794 
9670 
4547 
9423 

#022 
490/ 
9780 
4658 
9537 

0/27 
5008 
9889 
4770 
965) 

023) 
5//4 
9998 
4882 
9765 

0335 
522) 

#/07 
4993 
9880 

0439 
5328 
02/6 
5/05 
9994 

0543 
5434 
0325 
5217 
#(08 

0647 
554) 
0434 
5328 
0222 

0751 
5647 
0544 
5440 
0336 

4) 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 

47 
48 
a  9 
50 

(675 
0407 
9/39 
7871 
6603 

1609 

0340 
907/ 
780  / 
6532 

(544 
0273 
9003 
7732 
646  ( 

(479 
0207 
8934 
7662 
6390 

(4(4 
0140 
8866 
7593 
63/9 

(348 
0073 
8798 
7523 
6248 

(283 
#006 
8730 
7453 
6/77 

/2(7 
9939 
8662 
7384 
6/06 

((52 
9873 
8593 
73(4 
6035 

40-/086 
40-9806 
4  /  '8525 
42-7244 
43-5963 

22-4(82 
22-9055 
23  '3929 
23'8802 
24-3676 

4299 
9/75 
405) 
8927 
3803 

44(5 
9294 
4(73 
905( 
3930 

4532 
94/3 
4295 
9)76 
4057 

4649 
9533 
4416 
9300 
4/84 

4766 
9652 
4538 
9424 
43/) 

4883 
9771 
4660 
9549 
4438 

4999 
989  ( 
4782 
9673 
4564 

5//6 
#010 
4904 
9797 
469  / 

5233 
0/29 
5025 
9922 
48/8 

51 
52 
53 
54 
55 

5335 
4067 
2799 
(531 
0263 

5263 
3993 
2724 
(455 
0/85 

5/90 
39/9 
2649 
(378 
0107 

5118 
3846 
2573 
(30( 

#029 

5045 
3772 
2498 
(225 
995  ( 

4973 
3698 
2423 
((48 
9873 

4900 
3624 
2348 
I07( 
9795 

4828 
3550 
2272 
0994 
97/6 

4755 
3476 
2(97 
09(7 
9638 

44-4683 
45-3402 
46'2/2/ 
47-084) 
47-9560 

24-8549 
25-3423 
25-8296 
26-3(70 
26-8043 

8679 
3555 
8431 
3307 
8)83 

8808 
3687 
8566 
3444 
8323 

8938 
38)9 
8700 
358) 
8462 

9067 
395) 
8835 
37/8 
8602 

9/97 
4083 
8969 
3855 
8742 

9326 
42)5 
9(04 
3993 
888) 

9456 
4347 
9238 
4/30 
902) 

9585 
4479 
9373 
4267 
9/60 

97/4 
46)) 
9507 
4403 
9300 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 

60 

8995 
7727 
6459 
5/9/ 
3923 

89/6 
7646 
6377 
5/08 
3838 

8836 
7566 
6295 
5024 
3753 

8757 
7485 
62(2 
4940 
3668 

8677 
7404 
6130 
4856 
3583 

8598 
7323 
6048 
4773 
3498 

85/8 
7242 
5965 
4689 
34/2 

8438 
7(6( 
5883 
4605 
3327 

8359 
7080 
5800 
452  ( 
3242 

48-8279 
49'6998 
50-57)8 
5)  "4437 
52-3156 

27'29(7 
27-7790 
28  '2664 
287538 
29  '24  (I 

3059 
7935 
28)) 
7687 
2563 

3201 
8080 
2959 
7837 
27(6 

3344 
8225 
3/06 
7987 
2868 

3486 
8369 
3253 
8/37 
3020 

3628 
85/4 
3400 
8287 
3/73 

3770 
8659 
3548 
8436 
3325 

39/2 
8803 
3695 
8586 
3477 

4054 
8948 
3842 
8736 
3630 

4(96 
9093 
3989 
8885 
3782 

61 
62 
63 
64 
65 

2656 
1388 
0/20 
8852 
7584 

2569 
(300 
MM 
876  / 
7492 

2482 
(2/2 
9941 
8670 
7399 

2396 
((24 
985  ( 
8579 
7307 

2309 
(036 
9762 
8488 
72/5 

2223 
0948 
9672 
8397 
7(22 

2/36 
0859 
9583 
8306 
7030 

2049 
077/ 
9493 
82/5 
6938 

1962 
0683 
9404 
8(24 
6845 

53-1875 
54-0595 
54-93)4 
55'8033 
56-6752 

29-7285 
30-2(58 
30-7032 
31-1905 
31  -6779 

7439 
23)6 
7)92 
2068 
6944 

7594 
2473 
7352 
2230 
7109 

7749 
2630 
75/2 
2393 
7274 

7904 
2788 
767) 
2555 
7439 

8059 
2945 
7831 
27(8 
7604 

82/4 
3/03 
799) 
2880 
7769 

8369 
3260 
8/5) 
3042 
7934 

8523 
34)7 
83)  ( 
3205 
8099 

8678 
3574 
847) 
3367 
8263 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 

70 

6316 
5048 
3780 
25/2 
(244 

6222 
4953 
3684 
24(4 
//45 

6(29 
4858 
3587 
23(6 

1045 

6035 
4763 
3490 
22(8 
0946 

594  / 
4668 
3394 
2(20 

0847 

5847 
4572 
3297 
2022 
0747 

5754 
4477 
320  / 
(924 

0648 

5660 
4382 
3/04 
/826 

0548 

5566 
4286 
3007 
(728 
0449 

57-5472 
58-4/91 
59-29/0 
60-  (630 
61  '0349 

32-1652 
32-6526 
33'/399 
33-6273 
34'/)46 

)820 
6696 
/572 
6448 
(324 

(987 
6866 
1745 
6623 
(502 

2)55 
7036 
(9)7 
6798 
(680 

2322 

7206 
2090 
6974 
(857 

2490 
7376 
2262 
7/49 
2035 

2658 
7546 
2435 
7324 
22/3 

2825 

77/6 
2608 
7499 
2390 

2992 
7886 
2780 
7674 
2568 

3)60 

8056 
2953 
7849 
2745 

71 
72 
73 
74 
75 

9976 
8708 
7440 
6/72 
4904 

9875 
8606 
7337 
6067 
4798 

9775 
8504 
7233 
5962 
4692 

9674 
8402 
7129 
5857 
4585 

9573 
8299 
7026 
5752 
4479 

9472 
8(97 
6922 
5647 
4372 

937( 
8095 
68(8 
5542 
4265 

9270 
7992 
67/4 
5437 
4/59 

9/69 
7890 
S61I 

5331 
4052 

6T9068 
62V787 
63-6507 
64  '5226 
65-3945 

34-6020 
35-0893 
35'5767 
36-0640 
36-55/4 

6200 
)076 
5952 
0828 

5704 

6380 
1259 
6/38 
(0/6 
5895 

6561 
(442 
6323 
/204 
6085 

674) 
)625 
6508 
)392 
6276 

692  / 
(807 
6693 
1580 
6466 

7/0) 
)990 
6879 
(768 
6656 
(545 
6434 
(323 
621  / 
1100 

7281 
2)73 
7064 
(955 
6847 

7462 
2355 
7249 
2)43 
7037 

7642 
2538 
7434 
233) 

7227 

71 
72 
73 
74 
75 

76 

77 
78 
79 
80 

3636 
2368 

net 

9833 
8565 

3529 
2259 
0990 
972/ 
845f 

3421 
2/50 
0879 
9608 
8338 

33(3 
204  / 
0768 
9496 
8224 

3205 
(93( 
0658 
9384 
81(0 

3097 
1822 
0547 
9272 
7997 

2989 
(7/2 
0436 
9/60 
7883 

288/ 
(603 
0325 
9047 
7769 

2773 
(493 
02(4 
8935 
7655 

66-2664 
67-/3S4 
68-0)03 
68-8822 
69-7542 

37-0387 
37-526) 
38-0(34 
38-5008 

3  8  -988  / 

0580 

5456 
0332 
5209 
#085 

0773 
5652 
053  ( 
5409 
0288 

0966 
5847 
0729 
56(0 
0491 

)/59 
6043 
0927 
58/0 
0694 

(352 
6238 
1125 
6011 

0897 

)738 
6629 
)520 
64/2 
)303 

)93/ 
6825 
)7/8 
66/2 
/506 

2(23 

7020 
(9(6 
68/3 
(709 

76 
77 
78 
79 
80 

8 
82 
83 
84 
85 

7297 
6029 
476/ 
3493 
2225 
0957 
9689 
8421 
7/53 
5885 

7/82 
59(2 
4643 
3374 
2/04 

7067 
5796 
4525 
3255 
/984 

6952 
5680 
4407 
3/35 
(863 

6837 
5563 
4290 
30(6 
(742 

6722 
5447 
4)72 
2897 
(622 

6607 
5330 
4054 
2777 
1501 

649  / 
52/4 
3936 
2658 
(380 

6376 
5097 
3818 
2538 
(259 

70-626) 
71  '4980 
72-3699 
73-24)9 
74-//3S 

39-4755 
39-9628 
40'4502 
40-9375 
4)  '4249 

496) 
9837 
47)3 
9589 
4465 

5)66 
»045 

4924 
9802 

468/ 

5372 
0253 
5/34 
#0)5 

4897 

5578 
046  / 

5345 
0229 

5/12 

5783 
0669 
5556 
0442 
5328 

5989 
0878 
5766 
0655 

5544 

6/94 
(086 
5977 
0868 
5759 

6400 
)294 
6/87 
/OS) 

5975 

6605 
(502 
6398 
(294 
6/9/ 

8) 
82 
83 
84 
85 

86 
87 
88 
89 
90 

0835 

9566 
8296 
7027 
5758 

07/3 

9442 
8/7/ 
690  ( 
5630 

059  / 
93/9 

8046 
6774 
5502 

0469 
9/95 
7922 
6648 

5374 

0347 
9072 
7796 
652  ( 

5246 

0224 
8948 
767J 
6395 
5((8 

#(02 
8824 
7546 
6268 
4990 

9980 
8700 
742) 
6(42 
4862 

74-9857 
75'8576 
76-7296 
77-60/5 
78-4734 

4C9(22 
42-3996 
42'8869 
43-3743 
43-86/7 

9341 

4217 
9093 
3969 

8845 

9559 

4438 
9317 
4(95 

9074 

9778 

4659 
9540 
442) 
9302 

9996 
4880 
9763 
4647 
9531 

#2/4 
5)00 
9987 
4873 
9759 

0433 
532) 
#2/0 
5099 
9988 

065) 
5542 
0433 
5325 
#2/6 

0869 
5763 
0657 
5550 

0444 

(087 
5983 
0880 
5776 

0672 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

46/7 
3349 
208  ( 
08/3 
9546 

4488 
32/9 
(950 
0680 
Mil 

4359 
3088 
1818 
0547 
9276 

4230 
2958 
1685 
04(3 

9/4( 

4/01 
2827 
(553 
0280 

9006 

397  ( 
2696 
/42/ 
0(46 
887  ( 

3842 
2565 
(289 
#0(3 

8736 

37(3 
2435 
((57 
9879 

8601 

3583 
2304 
(024 

9745 
8466 

79-3453 
80-2)73 
81-0892 
8T961I 
82-8331 

44-3490 
44  '8364 
45-3237 
45-8)  /( 
46-2984 

3721 
8597 
3473 
8349 
3225 

3952 
883  ( 
37/0 
8588 
3467 

4183 
9065 
3946 
8827 
3708 

44/4 
9298 
4182 
9065 
3949 

4645 
9532 
44)8 
9304 
4(90 

4876 
9765 
4654 
9543 
443) 

5)07 
9998 
4890 
978) 
4672 

5338 
#232 
5)26 
#020 
49(3 

5569 
0465 
5362 
0258 
5(54 

9) 
92 
93 
94 
95 

96 

97 
98 
99 
100 

60 

8278 
70(0 
5742 

4474 
3206 

8/41 
6872 
5603 
4333 

3064 

8005 
6734 
5464 
4(93 
2922 

7869 
6597 
5324 
4052 
2780 

7733 
6459 
5(85 
39/2 

2638 

7596 

632( 
5046 
377( 

2496 

7460 
6(83 
4907 
3630 
2354 

7323 

6045 
4767 
3489 
22/2 

7/87 
5907 
4628 
3349 
2069 

837050 
84-5769 
85*4488 
86-3208 
87-1927 

46-7858 
47'273( 
47'7605 
48-2478 
487352 

8(0) 
2978 
7854 
2730 
7606 

8345 
3224 
8/03 

29£( 
7860 

8589 
3470 
835) 
3232 
81)4 

8833 
37/6 
8600 
3484 
8367 

9076 
3963 
8849 
3735 
8621 

9320 
4209 
9098 
3986 
8875 

9564 
4455 
9346 
4238 
9/29 

9807 
470  ( 
9595 

4489 
9383 

#05  ( 
4947 
9843 
4740 
9636 

96 
97 
98 
99 

100 

Vi 

49'   4»' 

47' 

40' 

45' 

44' 

43' 

4'/    41' 

;>o' 

49' 

48'   47' 

40' 

45'  |  44' 

43 

4-2'  I  41' 

SINE. 

COSINE.           60° 
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TRAVERSE  TABLES. 


29 
/ 

2 
3 
4 
5 

COSINE. 

SINE.            2y° 

20' 

IT 

22' 

23'  |  24' 

25' 

26'   27' 

28'  |  29' 

•20'    2!'  Hza' 

23' 

24' 

25' 

26' 

27' 

28' 

2!)' 

1 

2 
3 
4 
5 
6 
7 
8 
9 
(0 

8718 
7436 
6/54 
487  / 

3589 

87/6 
7433 
6/49 
4866 
3582 

87(5 
7430 
6/45 
4860 
3575 

87/4 
7427 
6/41 
4854 
3568 

87(2 
7424 
6(36 
4849 
356  ( 

8711 
7421 
6132 
4843 
3554 

8709 
74/9 
6/28 
4837 
3546 

8708 
74(6 
6/24 
483  ( 
3539 

8706 
74/3 
6//9 
4826 
3532 

•8705 
C74/0 
2'61I5 
3'4820 
4'3525 

•4899 
'9798 
C4697 
J  -9596 
2-4494 

490  / 
9803 
4704 
9606 
4507 

4904 
9808 
47(2 
96/6 
4520 

4907 
98/3 
4720 
9626 
4533 

4909 
98)8 
4727 
9636 
4545 

49/2 
9823 
4735 
9646 
4558 

49(4 
9S28 
4742 
9656 
457( 

49/7 
9833 
4750 
9667 
4583 

49(9 
9838 
4758 
9677 
4596 

4922 
9843 
4765 
9687 
4609 

6 

7 
8 
9 

;o 

2307 
/025 
9743 
8461 
7/78 

2299 
1015 
9731 
8448 
7/64 

2290 
(005 
9720 
8435 

7/50 

228  / 
0995 
9709 
8422 
7/36 

2273 
0985 
9697 
8409 
7(21 

2264 
0975 
9686 
8396 
7/07 

2256 
0965 
9674 
8384 
7093 

2247 
0955 
9663 
837) 
7079 

2239 
0945 
965/ 
8358 

7064 

5'2230 
6-0935 
6'9640 
7-8345 
8'7050 

2-9393 

3-4292 
3-9(91 
4"4090 
4-8989 

9409 
43/0 
92(( 

4//3 
90(4 

9424 
4328 
9232 
4(36 
9040 

9439 
4346 
9252 
4/59 
9065 

9454 
4363 
9272 
418) 
9090 

9469 
438  / 
9293 
4204 
9(/6 

9485 
4399 
93(3 
4227 
9(4( 

9500 
44(6 
9333 
4250 
9/66 

95(5 
4434 
9353 
4273 
9/92 

9530 
4452 
9374 
4295 
92/7 

// 

(2 
13 
14 
15 

5896 
46/4 
3332 
2050 
0768 

588  / 
4597 
33/3 
2030 
0746 

5865 
4580 
3295 
20/0 
0725 

5849 
4563 
3276 
1990 
0703 

5834 
4546 
3258 
(970 
0682 

58/8 
4529 
3239 
(950 
066  ( 

5802 
45(( 
322  / 
(930 
0639 

5786 
4494 
3202 
(9(0 
0618 

577/ 
4477 
3/83 
(890 
0596 

9-5755 
(0'4460 
(/'3/65 
12-1870 
(3-0575 

5-3888 
5-8787 
6-3686 
6'8585 
7-3483 

39/6 
88/7 
37/9 
8620 
352( 

3944 
8848 
3752 
8656 
3560 

3972 
8878 
3785 
869( 
3598 

3999 
8908 
38)7 
8727 
3636 

4027 
8939 
3850 
8762 
3674 

4055 
8969 
3883 
8797 
37/2 

4083 
9000 
39/6 
8833 
3750 

411  1 
9030 
3949 
8868 
3788 

4/39 
9060 
3982 
8904 
3826 

// 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

16 
17 
18 
19 

20 

9486 
8203 
692/ 
5639 
4357 

9463 
8/79 
6896 
56/2 

4328 

9440 
8/55 
6870 
5585 
4300 

94(7 
8/3( 

6844 
5558 
427( 

9394 
8106 
6818 
553  ( 

4243 

937( 

8082 
6793 
5503 
4214 

9348 
8058 
6767 
5476 
4(86 

9326 
8033 
674  / 
5449 
4/57 

9303 
8009 
67(6 
5422 
4(28 

13  '9280 
(4V985 
15-6690 
16  '5395 
(7-4(00 

7-8382 
8'328( 
8  8/80 
9-3079 
9  '7978 

8423 
3324 
8226 
3/27 
8029 

8463 
3367 
827( 
3(75 

8079 

8504 
34(( 
83/7 
3224 
8/30 

8545 
3454 
8363 
3272 
818) 

8585 
3497 
8408 
3320 
8231 

8626 
3540 
8454 
3368 
8282 

8666 
3583 
8499 
34/6 
8333 

8707 
3626 
8545 
3464 
8383 

8747 
3669 
859  ( 
35(2 

8434 

21 
22 
23 
24 
25 

3075 
(793 
05/0 
9228 
7946 

3045 

176; 

0478 
9;94 
79/0 

30/5 
(730 
0445 
9/60 
7875 

2985 
1698 
04(2 
9(26 
7839 

2955 
(667 
0379 
909  ( 
7803 

2925 
(636 
0346 
9057 
7768 

2895 
(604 
03/3 
9023 
7732 

2865 
(573 
028( 
8988 
7696 

2835 
(54/ 
0248 
8954 
766/ 

(S'2805 
19'ISIO 
20-02/5 
20-8920 
21  '7625 

/fl'2877 
/OV776 
(  (  '2675 
(  (  '7574 
(2-2472 

2930 
7832 
2733 
7634 
2536 

2983 
7887 
279  ( 
7695 
2599 

3037 
7943 
2850 
7756 
2663 

3090 
7999 
2908 
78/7 
2726 

3(43 
8055 
2966 
7878 
2789 

3(96 
81(0 
3024 
7939 
2853 

3249 
8/66 
3083 
7999 
29/6 

3303 
8222 
3/4( 
8060 
2979 

3356 
8277 
3(99 
8/2/ 
3043 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

6664 
5382 
4/00 
28/7 

/535 

6627 
5343 
4060 
2776 
1493 

6590 
5305 
4020 
2735 
(450 

6553 

5266 
3980 
2693 
1407 

65/6 
5228 
3940 
2652 
(364 

6478 
5/89 
3900 
26/( 
(32( 

644  ( 
5/5( 
3860 
2569 
(278 

6404 
5((2 
3820 
2528 
/236 

6367 
5073 
3780 
2486 
1193 

22-6330 
23-5035 
24-3740 
25-2445 
26-//50 

(2'737( 

(3'2270 
(3Y/69 
(4'2068 
(4-6967 

7437 
2339 
7240 
2(42 
7043 

7503 
2407 
73/( 
22(5 
7//9 

7569 

2476 
7382 
2289 
7/95 

7635 

2544 
7453 
2362 
727  / 

770/ 
26/2 
7524 
2436 
7347 

7767 
268( 
7595 
2509 
7423 

7833 
2749 
7666 
2583 
7499 

7898 
28/8 
7737 
2656 
7575 

7964 
2886 
7808 
2729 
765( 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 

0253 
897/ 
7689 
6407 
5/25 

0209 
8925 
7642 
6358 
5075 

0/65 
8880 
7595 
63(0 
5025 

0121 
8834 
7548 
626  / 
4975 

0076 
8788 
750  / 
62/3 
4925 

#032 
8743 
7453 
6/64 
4875 

9988 
8697 
7406 
6(16 
4825 

9943 
865  / 
7359 
6067 
4775 

9899 
8605 
73/2 
60(8 
4725 

26-9855 
27-8560 
28-7265 
29-5970 
30-4675 

(5'(866 
(5-6765 
/6'/664 
(6-6562 
(7'(46( 

(944 
6846 
(747 
6649 
(550 

2023 
6927 
(83( 
6735 
(639 

2/02 
7008 
(9/5 
682/ 
(728 

2/80 
7089 
(998 
6907 
1816 

2259 
7(70 
2082 
6993 
(905 

2337 
725  ( 
2/65 
7080 
(994 

24(6 
7332 
2249 
7(66 
2082 

2494 
74/3 
2333 
7252 
2/7/ 

2573 
7495 
24/6 
7338 
2260 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 

37 
38 
39 
40 

3842 
2560 
(278 
9996 
87/4 

379( 
2508 
(224 
9940 
8657 

3740 
2455 
J/70 
9885 
8600 

3688 
2402 
1116 
9829 
8543 

3637 
2349 
(061 
9773 
8486 

3586 
2296 
(007 
97(8 
8428 

3534 
2243 
0953 
9662 
S37/ 

3483 
2/90 
0898 
9606 
83/4 

3431 
2/38 
0844 
9550 

8257 

3C3380 
32-2085 
33-0790 
33-9495 
34-8200 

(7'6360 
(S-/259 
(8'6(58 
(9'(057 
(9'5956 

6452 
(353 
6254 
(/56 

6057 

6543 
(447 
635  ( 
(255 
6/59 

6634 
(54( 
6447 
(354 
6260 

6725 
(634 
6543 
/452 
6362 

68(7 
(728 
6640 
/55/ 

6463 

6908 
(822 
6736 
(650 
6564 

6999 
(9(6 
6832 
(749 
6666 

7090 
2009 
6928 
/848 
6767 

7/8/ 
2/03 
7025 
(946 
6868 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

7432 
6/49 
4867 
3585 
2303 

7373 
6090 
4806 
3522 
2239 

73/5 
6030 
4745 
3460 
2/75 

7256 
5970 
4683 
3397 
2//0 

7/98 
59/0 
4622 
3334 
2046 

7/39 
5850 
456  / 
327  ( 
(982 

708/ 
5790 
4499 
3208 
(9(8 
0627 
9336 
8045 
6755 
5464 

7022 
5730 
4438 
3(45 
(853 

6963 
5670 
4376 
3082 
/789 

35-6905 
36-56/0 
37-43(5 
38-3020 
39'/725 

20-0855 
20-5754 
2C0653 
2C555( 
22-0450 

0959 
5860 
0762 
5663 
0564 

(063 
5967 
087( 
5775 
0679 

//67 
6073 
0980 
5886 
0793 

)27) 
6180 
)089 
5998 
0907 

(374 
6286 
((98 
6(09 
(02( 

(478 
6392 
(307 
622  ( 
((35 

(582 
6499 
(4(5 
6332 
(249 

(686 
6605 
1524 
6444 
/363 

(790 
67(2 
(633 
6555 
/477 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

(02; 

9739 
8457 
7/74 
5892 

0955 
9672 
8388 
7/05 
582/ 

0890 
9605 
8320 
7035 
5750 

0824 
9538 
825  / 
6965 
5678 

0758 
9470 
8/83 
6895 
5607 

0693 
9403 
8/(4 
6825 
5536 

056/ 
9269 
7977 
6685 
5393 

0495 
9202 
7908 
66/5 
5321 

40-0429 
40-9/34 
41-7839 
42-6544 
43  '5249 

22-5349 
23-0248 
23-5)47 
24-0046 
24-4945 

5466 
0367 
5269 
0/70 

5072 

5583 

0486 
5390 
0294 
5(98 

5699 
0606 
55/2 
0419 
5325 

58)6 
0725 
5634 
0543 
5452 

5932 
0844 
5755 
0667 
5579 

6049 
0963 
5877 
079  / 
5705 

6/65 
(082 
5999 
09/5 
5832 

6282 
(20  / 
6/20 
1039 
5959 

6398 
(320 
6242 

//63 
6085 

5/ 
52 
53 
54 
55 
56 
57 
58 
59 
60 

46/0 
3328 
2046 
0764 
948  / 

4537 
3254 
/970 
0687 
9403 

4465 
3/80 
(895 
06/0 
9325 

4392 
3/05 
(8(9 
0533 
9246 

43/9 
303/ 
(743 
0455 
9/68 

4246 
2957 
(668 
0378 
9089 

4173 
2883 
(592 
030  / 
90(0 

4/00 
2808 
(5/6 
0224 
8932 

4027 
2734 
(440 
0/47 
8853 

44-3954 
45-2659 
46-1364 
47-0069 
47-8774 

24-9844 
25-4743 
25-9642 
26-4540 
26-9439 

9973 
4875 
9776 
4677 
9579 

#/02 
5006 
99/0 
48(4 
97(8 

0232 
5/38 
#045 
495  / 
9858 

036) 
5270 
0/79 
5088 
9997 

0490 
5402 
03/3 
5225 
#136 

06(9 
5533 
0448 
5362 
0276 

0749 
5665 
0582 
5498 
04/5 

0878 
5797 
07/6 
5635 
0554 

(007 
5929 
0850 
5772 
0694 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

8/99 
69/7 
5635 
4353 
307/ 

8119 
6836 
5552 
4269 
2985 

8040 
6755 
5470 
4/85 
2900 

7960 
6673 
5387 
4(00 
28/4 

7880 
6592 
5304 
40(6 
2728 

7800 
65/0 
522  / 
3932 
2643 

7720 
6429 
5(38 
3848 
2557 

7640 
6348 
5055 
3763 
247) 

7560 
6266 
4972 
3679 
2385 

487479 
49-6/84 
50-4889 
51-3594 
52  '2299 

27-4338 
27-9237 
28-4(36 
28-9035 
29'3934 

4480 
9382 
4283 
9(85 
4086 

4622 
9526 
4430 
9334 
4238 

4764 
967( 
4577- 
9484 
4390 

4906 
98/5 
4724 
9633 
4542 

5048 
9960 
487  / 
9783 
4694 

5/90 
#(04 
50/8 
9932 
4846 

5332 
0248 
5/65 
#082 
4998 

5474 
0393 
53/2 
023  ( 
5/50 

56(5 
0537 
5459 
038( 
5302 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

/7S8 
0506 
9224 
7942 
6660 

(702 
04(8 
9134 
7851 
6567 

(6/5 
0330 
9045 
7760 
6475 

(528 
024  1 
8955 
7668 
6382 

1440 
0/53 
8865 
7577 
6289 

(353 
#064 
8775 
74  S5 
6196 

(266 
9975 
8685 
7394 
6/03 

(179 
9887 
8595 
7302 
60(0 

(092 
9798 
8504 
72// 
59(7 

53'  (004 
53-9709 
54-84/4 
55-7(19 
56-5824 

29-8833 
30-3732 
30-863) 
31  -3529 
3T8428 

8987 
3889 
8790 
3692 
8593 

9142 
4046 
8950 
3854 
8758 

9297 
4203 
9f(0 
40(6 
8923 

945/ 
4360 
9269 
4/78 
9087 

9606 
45/7 
9429 
434) 
9252 

9760 
4675 
9589 
4503 
94.'7 

99/5 
4832 
9748 
4665 
958  / 

#069 
4989 
9908 
4827 
9746 

0224 
5(46 
#067 
4989 
99(( 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

5378 
4096 
2813 
(531 

0249 

5284 
4000 
27(6 
(433 
0/49 

5/90 
3905 
2620 
(335 
#050 

5095 
3809 
2522 
(236 
9950 

500  / 
37(3 
2425 
((38 

9850 

4907 
36/8 
2328 
(039 
9750 

48(3 
3522 
223  ( 
0940 
9650 

47(8 
3426 
2(34 
0842 
9550 

4624 
3330 
2037 
0743 

9449 

57-4529 
58-3234 
59-1939 
60-0644 
60-9349 

32-3327 
32-8226 
33'3I25 
33-8024 
34-2923 

3495 
8396 
3297 
8(99 
3/00 

3662 
8566 
3470 
8374 
3278 

3829 
8736 
3642 
8549 
3455 

3997 
8906 
38/5 
8724 
3633 

4(64 
9075 
3987 
8898 
38(0 

433  / 
9245 
4(59 
9073 
3987 

4498 
94/5 
433  / 
9248 
4/65 

4665 
9584 
4504 
9423 
4342 

4832 
9754 
4676 
9598 

45(9 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

8967 
7685 
6403 
5/20 
3838 

8866 
7582 
6299 
50/5 
373( 

8765 
7479 
6/94 
4909 
3624 

8663 
7377 
6090 
4804 
35(7 

8562 
7274 
5986 
4698 
34(0 

8460 
7(71 
5882 
4593 
3303 

8359 
7068 
5778 
4487 
3(96 

8257 
6965 
5673 
4381 
3089 

8/56 
6862 
5569 
4275 
2982 

61-8054 
62-6759 
63-5464 
64-4(69 
65-2874 

347822 
35'  272  ( 
35V6(9 
36'25/S 
36V4/7 

8002 
2903 
7805 
2706 
7607 

8)82 
3086 
7990 
2894 
7798 

8362 
3268 
8(75 
308) 
7988 

8542 
345/ 
8360 
3269 
8/78 

8722 
3633 
8545 
3456 
8368 

890  / 
38/6 
8730 
3644 
8558 

908/ 
3998 
89/5 
383  ( 
8748 

9261 
4180 
9099 
40/9 
8938 

944( 
4363 
9284 
4206 
9/28 

71 
72 
73 
74 
75 

2556 
/274 
9992 
87/0 
7428 

2448 
H64 
988  ( 
8597 
73/4 

2339 
(054 
9769 

8484 
7/99 

223  ( 
0945 
9658 
8372 
7085 

2/22 
0835 
9547 
8259 
697/ 

20(4 
0725 
9435 
8(46 
6857 

(905 
06(5 
9324 
8033 
6742 

(797 
0505 
92/2 
7920 
6628 

1688 
0394 
9/0( 
7807 
65/4 

66-1579 
67-0284 
67-8989 
68-7694 
69-6399 

37-23/6 
3772/5 
38'2/(4 
3870(3 
39'(9(2 

2509 
74(0 
23(2 
72(3 
2(/5 

2702 
7606 
25/0 
74/3 
2317 

2894 
780) 
2707 
76(4 
2520 

3087 
7996 
2905 
78)4 
2723 

3279 
8(9( 
3/03 
80/4 
2926 

3472 
8386 
3300 
82/4 
3/28 

3664 
858  ( 
3498 
8414 
333  ( 

3857 
8776 
3695 
86/5 
3534 

4050 
897  / 
3893 
88(5 
3736 

76 
77 
78 
79 
80 

8/ 
82 
83 
84 
85 

6/45 
4863 
358/ 
2299 
(0/7 

6030 
4746 
3463 
2/79 
0896 

59(4 
4629 
3344 
2059 
0774 

5799 
45/2 
3226 
1940 
0653 

5683 
4395 
3/07 
(820 
0532 

5568 
4278 
2989 
1700 
0410 

5452 
4(6( 
2870 
(580 
0289 

5336 
4044 
2752 
1459 
0/67 

5220 
3926 
2633 
(339 
#046 

70-5/04 
7C3809 
72-25(4 
73-1219 
73-9924 

39-68/1 
40'(7/0 
40'6608 
4C/507 
41  -6406 

70(6 
(9(8 
68/9 
(720 
6622 

722  / 
2/25 
7029 
(933 
6837 

7427 
2333 
7240 
2/46 
7053 

7632 
254) 
7450 
2359 
7268 

7837 
2749 
7660 
2572 
7484 

8043 
2957 
787/ 
2785 
7699 

8248 
3(64 
SOS/ 
2998 
79(4 

8453 
3372 
8291 
32/0 
8(30 

8658 
3580 
850  / 
3423 
8345 

81 
82 
83 
84 
85 

86 

87 
88 
89 
90 

9735 
8452 
7/70 
5888 
4606 

96/2 

8328 
7045 
5761 
4478 

9489 
8204 
69/9 
5634 
4349 

9367 
8080 
6794 
5507 
4221 

9244 
7956 
6668 
5380 
4092 

9(2( 

7832 
6542 
5253 
3964 

8998 
7707 
64/7 
5(26 
3835 

8875 
7583 
629  ( 
4999 
3707 

8752 
7459 
6/65 
487  ( 
3578 

74  '8629 
75-7334 
76-6039 
77-4744 
78'3449 

42-1305 
42-6204 
43'(/03 
43-6002 
44'090( 

(523 

6425 
(326 
6228 
//29 

(74) 
6645 
(549 
6453 
(357 

(959 
6866 
(772 
6679 
(585 

2/77 
7086 
(995 
6904 
)8(3 

2395 
7307 
22/8 
7(30 
204  ( 

26/3 
7527 
244  / 
7355 
2269 

283  ( 

7748 
2664 
758  / 
2497 

3049 
7968 
2887 
7806 
2725 

3267 
8/88 
3/(0 
8032 
2953 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

60 

3324 
2042 
0759 
9477 
8/95 

3/94 
(9(1 
0627 
9343 
8060 

3064 
(779 
0494 
9209 
7924 

2935 
(648 
0362 
9075 
7789 

2805 
(5/7 
0229 
894  ( 
7653 

2675 
(385 
#096 
8807 
75/7 

2545 
(254 
9963 
8672 
7332 

24(4 
((22 
9830 
8538 
7246 

2284 
0991 
9697 
8403 
7110 

79-2/54 
SO'0859 
SO'9564 
81  '8269 
82-6974 

44'5800 
45-0699 
45-5597 
46-0496 

46-5395 

6030 
0932 
5833 
0735 
5636 

626  ( 
//65 
6069 
0973 
5877 

6492 
(398 
6305 
1211 
6118 

6722 
(63/ 
654  / 
(450 
6359 

6953 
(865 
6776 
(688 
6599 

7/84 
2098 
70/2 
(926 
6840 

74/4 
233  / 
7247 
2(64 
70S( 

7645 
2564 
7483 
2402 
732  ( 

7875 
2797 
77(8 
2640 
7562 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

69!3 
5631 
4349 
3067 
(784 

6776 
5493 
4209 

2925 
/642 

6639 
5354 
4069 
2784 
(499 

6502 
52(6 
3929 

2643 
(357 

6365 
5077 
3790 
2502 
1214 

6228 
4939 
3650 
2360 
(07( 

6091 
4800 
35/0 
22(9 
0928 

5954 
4662 
3369 
2077 
0785 

58/6 
4523 
3229 
(936 

0642 

83-5679 
84-4384 
85-3089 
S6-/794 
87-0499 

47-0294 
47-5(93 
48-0092 
48-499  / 
48-9890 

0538 
5439 
0340 
5242 
#(43 

078  ( 
5685 
0589 
5493 
0397 

1024 
5931 

0837 
5744 
0650 

(268 
6(77 
(086 
5995 

0904 

1511 
6422 
(334 
6246 
//57 

(754 
6668 
1582 
6496 

l-ill 

(997 
69/4 
I83( 
6747 

(664 

2240 
7/60 
2079 
6998 
(9/7 

2484 
7405 
2327 
7249 
2/70 

40' 

39' 

38' 

37' 

36' 

35' 

34' 

33' 

32'   31' 

40' 

39' 

38' 

37' 

3<>'  |  35'  |  34' 

33'   32'  |  31' 

SINE. 

COSINE.            60° 
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TRAVERSE  TABLES. 


29 
/ 

2 
3 
4 
5 

COSINE. 

SINE.            29° 

30'  1  31'   32'   33'   34'   35'   3(" 

37' 

38'    39' 

30'    31'   32' 

33'   34'   35'   36'   37'   38'   39' 

( 

2 
3 
4 

5 

8704 
7407 
6111 
48(4 
35/8 

8702 
7404 
6/06 
4808 
35// 

870  ( 
740( 
6(02 
4803 
3503 

8699 
7399 
6098 
4797 
3496 

8698 
7396 
6093 
479( 
3489 

8696 
7393 
6089 
47S6 
3482 

8695 
7390 
6085 
4780 
3475 

8694 
7387 
608( 
4774 
3468 

8692 
7384 
6076 
4768 
3460 

'869  / 
C738/ 
2-6072 
3-4763 
4-3453 

•4924 
'9848 
/  '4773 
(  '9697 
2-4621 

4927 

9854 
4780 
9707 
4634 

4929 
9859 
4788 
97/7 
4646 

4932 
9864 
4795 
9727 
4659 

4934 
9869 
4803 
9737 
4672 

4937 
9874 
48// 
9748 
4684 

4939 
9879 
48/8 
9758 
4697 

4942 
9884 
4826 
9768 
47)0 

4944 
9889 
4833 
9778 
4722 

4947 
9894 
484  ( 
9788 
4735 

6 

7 
8 
9 
10 

2221 
0925 
9628 
8332 
7036 

22/3 
09/5 
96/7 
83/9 
7021 

2204 
0905 
9606 
8306 
7007 

2(96 
0895 
9594 
8293 
6993 

2(87 
0885 
95S3 
8280 
6978 

2/78 
0875 
957  / 
8267 
6964 

2/70 
0865 
9560 
8255 
6949 

2161 
0855 
9548 
8242 
6935 

2(52 

0845 
9537 
8229 
6921 

S'2/44 
6'0834 
6-9525 
7'82/6 
S'6906 

2'9545 
3-4470 
3-9394 
4-43(8 

4'9242 

956  / 
4487 
94/4 
4341 

9268 

9576 
4505 
9434 
4364 
9293 

959  ( 
4523 
9455 
4386 
93/8 

9606 
454  / 

9475 
4409 
9344 

962/ 
4558 
9495 
4432 
9369 

9637 
4576 
95(5 

4455 
9394 

9652 
4594 
9536 

4478 
94/9 

9667 
46)) 
9556 
4500 
9445 

9682 
4629 
9576 
4523 

9470 

6 

7 
8 
9 
(0 

II 
12 
13 
14 
IS 

5739 
4443 
3/46 
/850 
0553 

5723 
4425 
3/28 
(830 
0532 

5708 
4408 
3/09 
(8/0 
05(0 

5692 
439  / 
3090 
/790 
0489 

5676 
4374 
3072 
(769 
0467 

5660 
4357 
3053 
/749 
0446 

5644 
4339 
3034 
(729 
0424 

5629 
4322 
30/6 
(709 
0403 

56/3 
4305 
2997 
(689 
0111 

9-5597 
(0-4288 
(C2978 
12-1669 
13-0360 

5-4/67 
5'909( 
6'40(5 
6  '8939 
7-3864 

4/94 
9121 
4048 
8975 
3902 

4222 
9/52 
408  / 
9010 
3939 

4250 
9(82 
41/4 
9046 
3977 

4278 
92/2 
4/47 
9081 
40/5 

4306 
9243 
4/80 
9//6 
4053 

4334 
9273 
42/2 
9/52 
409  / 

436) 
9303 
4245 
9/87 
4/29 

4389 
9334 
4278 
9223 
4/67 

44/7 
9364 
431  / 
9258 
4205 

(/ 
12 
13 
14 
15 

16 
17 
IS 
19 

20 

9257 
7960 
6664 
5368 
407/ 

9234 
7936 
6638 
5340 
4042 

9211 

79/2 
6612 
53/3 

40/4 

9/88 
78S7 
6587 
5286 
3985 

9(65 

7863 
656) 
5259 
3956 

9/42 

7839 
6535 
523  / 

3928 

9//9 
78/4 
6509 
5204 
3899 

9096 
7790 
6483 
5/77 
3870 

9073 
7765 
6457 
5/49 
384/ 

(3'9050 
14-7741 
IS'6431 
16-5122 
17-3813 

7-8788 
8'37/2 
8-8636 
9-3560 

9'8485 

8828 
3755 
8682 
3609 
8535 

8869 

3798 
8727 
3657 
8586 

8909 
384  ( 
8773 
3705 
8637 

8950 
3884 
88/8 
3753 
8687 

8990 
3927 
8864 
380  / 
8738 

903/ 
3970 
89(0 

3849 
8788 

907) 
40/3 
8955 
3897 
8S39 

9112 
4056 
900) 
3945 
8890 

9/52 
4099 
9046 
3993 

8940 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

2775 
/478 
0182 
8885 
7589 

2745 
(447 
0/49 
885  / 
7553 

27/5 
(4(5 
0//6 
88/7 
75/7 

2684 
/384 
0083 
8782 
7481 

2654 
(352 
0050 
8748 
7446 

2624 
(320 
#0/7 
87/3 
74/0 

2594 
1289 
9984 
8679 
7374 

2564 
(257 
995  ( 
8644 
7338 

2534 
/226 
99/8 
86/0 
7302 

(S'2503 
(9"()94 
19-9885 
20-8575 
2T7266 

(0-3409 
/  0-8333 
/  (  '3257 
(C8/82 
(2-3/06 

3462 
8389 
33/6 
8242 
3/69 

35/5 
8445 
3374 
8303 
3232 

3568 
8500 
3432 
8364 
3296 

3622 
8556 
3490 
8425 
3359 

3675 
86/2 
3548 
8485 
3422 

3728 
8667 
3607 
8546 
3485 

378) 
8723 
3665 
8607 
3549 

3834 
8778 
3723 
8667 
36/2 

3887 
8834 
3781 
8728 
3675 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

6292 
4996 
3700 
2403 
M07 

6255 
4957 
3659 
2362 
(064 

62(8 
49(9 
36(9 
2320 
I02( 

tiai 

4880 
3579 
2278 
0978 

6(43 
4841 
3539 
2237 
0935 

6/06 

4802 
3499 
2/95 

0892 

6069 

4764 
3459 
2/54 
0848 

6031 

4725 
3418 
2(/2 

0805 

5994 
4686 
3378 
2070 
0762 

22-5957 
23-4647 
24-3338 
25'2028 
26-07/9 

(2-8030 
(3  '2954 
(3'7879 
(4-2803 
(4-7727 

8096 
3023 
7949 
2876 
7803 

8162 
309  / 
8020 
2950 
7879 

8228 
3/59 
809  ( 
3023 
7955 

8293 
3228 
8/62 
3096 
803  / 

8359 
3296 
8233 
3/70 
8/07 

8425 
3364 
8304 
3243 
8/83 

849) 
3433 
8375 
33)6 

8258 

8556 
350) 

8445 
3390 
8334 

8622 
3569 
85/6 
3463 

84/0 

26 

27 
28 
29 
30 
31 
32 
33 
34 
35 

31 
32 
33 
34 
35 

9810 
85/4 
72/7 
592  / 
4624 

9766 
8468 
7/70 
5872 
4574 

972  ( 
8422 
7(23 
5823 
4524 

9677 
8376 
7075 
5775 
4474 

9632 
8330 
7028 
5726 
4424 

9588 
8284 
6981 
5677 
4374 

9543 
8238 
6933 
5628 
4323 

9499 
8/92 
6886 
5579 
4273 

9454 
8146 
6838 
553/ 
4223 

26'94/0 
27-8/00 
28-6791 
29'5482 
30-4/72 

(5'265( 
IS  '7576 
(6-2500 
(6  "7424 
17-2348 

2730 
7657 
2583 
75/0 
2437 

2S08 
7738 
2667 
7596 
2525 

2887 
78/9 
2750 
7682 
26(4 

2965 
7899 
2834 
7768 
2703 

3044 
7980 
29/7 
7854 
279( 

3/22 
806( 
300  ( 
7940 
2880 

3200 
8142 
3084 
8026 
2968 

3279 
8223 
3)68 
8)(2 
3057 

3357 
8304 
325/ 
8/98 
3(45 

36 

37 
38 
39 
40 

3328 
2032 
0735 
9439 

8/42 

3276 
(979 
068  / 
9383 
8085 

3225 
(926 
0626 
9327 
8028 

3/73 
/872 
0572 
927/ 
7970 

3/22 

(8/9 
05/7 
92/5 
7913 

3070 
/766 
0463 

9/59 
7855 

3018 
/7/3 
0408 
9/03 
7798 

2966 
(660 
0353 
9047 
7740 

29/5 
(607 
0299 
8991 
7683 

3  /  '2863 
32')  554 
33'0244 
33-8935 

34V625 

17-7272 
(8-2(97 
(87(2( 
(9'2045 
(9'6969 

7364 
2290 
72/7 

2/44 
707/ 

7455 
2384 
73/3 
2243 
7/72 

7346 
2478 
74/0 
234  / 
7273 

7637 
257/ 
7506 
2440 
7374 

7728 
2665 
7602 
2539 

7476 

78)9 
2759 
7698 
2637 

7577 

79)0 
2852 
7794 
2736 
7678 

800) 
2946 
7890 
2835 
7779 

8092 
3039 
7986 
2933 
7880 

36 

37 
38 
39 
40 

4/ 
42 
43 
44 
45 

6846 
5549 
4253 
2957 
1660 

6787 
5489 
4/9( 
2893 
(596 

6728 
5429 
4130 
2830 
/53/ 

6669 
5369 
4068 
2767 
(467 

66// 
5308 
4006 
2704 

(402 

6552 
5248 
3945 
264  / 
/337 

6493 
5/88 
3883 
2578 
(273 

6434 
5/28 
382/ 
25/5 
/208 

6375 
5067 
3759 
245  / 
((43 

35-63/6 
36-5007 
37-3697 
38-2388 
39-1079 

20  '(894 
20-68/8 
2C/742 
2/'6666 
22'/59( 

1997 
6924 
1851 
6778 
1705 

2/0/ 
703) 
(960 
6889 
(8/8 

2205 
7(37 
2069 
7000 
(932 

2309 
7243 
2/77 
7112 

2046 

24/2 
7349 
2286 
7223 
2/60 

25)6 
7456 
2395 
7334 
2274 

2620 
7562 
2504 
7446 
2388 

2724 
7668 
26)2 
7557 
250  / 

2827 
7774 
2721 
7668 
26/5 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 

47 
48 
49 
50 

0364 
9067 
777( 
6474 

5/78 

0298 
9000 
7702 
6404 
5/06 

0232 
8932 
7633 
6334 

5035 

0/66 
8865 
7564 
6264 
4963 

0/00 
8798 
7495 
6/93 
4891 

#034 
8730 
7427 
6/23 

48/9 

9968 
8663 
7358 
6053 
4747 

9902 
8595 
7289 
5982 
4676 

9835 
8527 
7220 
59/2 

4604 

39-9769 
40-8460 
41-7151 
42-5841 
43-4532 

22-65/5 
23'  (439 
23-6363 
24-/2S8 
24-62/2 

663  / 
/558 
6485 
14/2 
6338 

6748 
(677 
6606 
(536 
6465 

6864 
(796 
6728 
(660 
659/ 

6981 
1915 
6849 
/7S4 
6718 

7097 
2034 
697  / 
(90S 
6844 

72/3 
2/53 

7092 
2032 
697/ 

7330 
2272 
72(4 
2(55 
7097 

7446 
2390 
7335 
2279 

7224 

7562 
2509 
7456 
2403 
7350 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

3881 
2585 
1289 
9992 
8696 

3808 
25(0 
(2/3 
99/5 
86/7 

3735 
2436 
//37 
9837 
8538 

3662 
236  ( 
/06( 
9760 
8459 

3589 
2287 
0985 
9682 
8380 

35/6 
22/2 
0908 
9605 
8301 

3442 
2/37 
0832 
9527 
8222 

3369 
2063 
0756 
9450 
8/43 

3296 
(988 
0680 
9372 
8064 

44-3222 
45-1913 
46-0604 
46-9294 
47-7985 

25'//36 
25-6060 
26-0985 
26-5909 
27-0833 

1265 
6192 
1119 
6045 
0972 

/394 
6323 
(253 
6/82 
//// 

(523 
6455 
(387 
63/9 
(25/ 

1652 
6587 
1521 
6455 
(390 

/78/ 
67/8 
(655 
6592 
(529 

(9(0 
6850 
(789 
6729 
(668 

:'U39 
698  ( 
(923 
6865 

)807 

2)68 
7113 
2057 
7002 
(946 

2297 
7244 
2191 
7138 
2085 

5) 
52 
53 
54 
55 
56 
57 
58 
59 
60 

7399 
6103 
4806 
3510 
2213 

73/9 
6021 
4723 
3425 
2/27 

7239 
5939 
4640 
334  ( 

204  / 

7(58 
5858 
4557 
3256 
(955 

7078 
5776 
4474 
3/7/ 
(869 

6998 
5694 
4390 
3087 
/7S3 

69/7 
56/2 

4307 
3002 
/697 

6837 
5530 
4224 
29/7 
1611 

6756 

5448 
4140 
2832 

(524 

48-6676 
49-5366 
50-4057 
5  /  "2748 
52-/43S 

27-5757 
28  -068  / 
28-5606 
29-0530 
29-5454 

5899 
0826 
5752 
0679 
5606 

604/ 
0970 
5899 
0829 
5758 

6/82 
1114 
6046 
0978 
59/0 

6324 
(258 
6/93 
1127 

6062 

6466 
(403 
6340 
(276 

62/3 

6607 
(547 
6486 
(426 
6365 

6749 
(69( 
6633 
1575 
65/7 

689) 
(835 
6780 
(724 
6669 

7032 
(979 
6926 
(873 

6820 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

09/7 
9621 
8324 
7028 
573/ 

0830 
9532 
8234 
6936 
5638 

0742 
9443 
8144 
6844 
5545 

0655 
9354 
8053 
6752 
5452 

0567 
9265 
7963 
666  ( 
5358 

0480 
9/76 
7872 
6569 
5265 

0392 
9087 
7782 
6477 
5/72 

0304 
8998 
769  / 
6385 
5078 

02/7 
8909 
7601 
6293 
4985 

53-0/29 
53-88/9 
5475/0 
55  '620  / 
56-4891 

30'0378 
30-5303 
3  /  '0227 
3C5/5/ 
32-0075 

0533 
5460 
0386 
53/3 
0240 

0687 
56/6 
0546 
5475 
0404 

0842 
5773 
0705 
5637 
0569 

0996 
5930 
0865 
5799 
0733 

//50 
6087 
(024 
596  ( 
0898 

(305 
6244 
O83 
6/23 
)062 

(459 
6401 
(343 
6285 
(227 

1613 

6558 
1502 
6446 
1391 

(767 
67)4 
I66/ 
6608 
/555 

61 
62 
63 
64 
65 

4435 
3/38 
1842 
0545 
9249 

4340 
3042 
/744 
0447 
9/49 

4246 
2946 
/647 
0348 
9048 

4/5/ 
2850 
(549 
0249 

8948 

4056 
2754 
(452 
0/50 
8847 

396  ( 
2658 
(354 
#05  / 
8747 

3867 
2562 
/257 
995/ 
8646 

3772 
2465 
//59 
9852 

8546 

3677 
2369 
(06( 
9753 

8445 

57-3582 

58-2273 
59-0963 
59-9654 
60-8345 

32-5000 
32-9924 

33-4848 
33-9772 
34-4697 

5/67 
#093 
5020 
9947 
4874 

5334 
0263 
5/92 
#/22 

505  / 

550  / 
0433 
5364 
0296 
5228 

5668 
0602 
5536 
047  / 
5405 

5835 
0772 
5708 
0645 
5582 

6002 
094) 
5880 
0820 
5759 

6/69 
III! 

6052 
0994 
5936 

6335 
(280 
6224 
1169 

6113 

6502 
)449 
6396 
/343 

6290 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
SO 

7953 
6656 
5360 
4063 
2767 

785/ 
6553 
5255 
3957 
2659 

7749 
6450 
5/50 
385( 
2552 

7647 
6346 
5046 
3745 
2444 

7545 
6243 
494  / 
3639 
2337 

7443 
6/40 
4836 
3533 
2229 

734  / 
6036 
473  / 
3426 
2/2/ 

7239 
5933 
4626 
3320 
20/3 

7/37 
5829 
452( 
32(3 
1906 

6  /  '7035 
62-5726 
63-44(6 
64-3/07 
65-1798 

34'962/ 
35-4545 
35-9469 
36-4393 
36'93/S 

9800 
4727 
9654 
458  / 
9508 

9980 
4909 
9839 
4768 
9697 

(160 
5092 
#024 
4955 
9887 

0339 
5274 
0208 
5/43 
4077 

05/9 
5456 
0393 
5330 
0267 

0699 
5638 
0578 
55)7 
0456 

0878 
5820 
0762 
5704 
0646 

1058 
6002 
0947 
589) 

0836 

)237 
6/84 

1131 
6078 
1025 

7) 
72 
73 
74 
75 
76 
77 
78 
79 
80 

(470 
0/74 
8877 
758/ 
6285 

1361 

#064 
8766 
7468 
6/70 

1253 
9953 
8654 
7355 
6055 

(143 

9843 
8542 
724( 
5940 

(034 
9732 
8430 
7(28 
5826 

0925 
9622 
83/8 
70/4 
57// 

08/6 
95// 
8206 

6901 
5596 

0707 
9400 
8094 
6787 
548/ 

0598 
9290 
7982 
6674 
5366 

66-0488 
66-9179 
67-7870 
68-6560 
69-5251 

37-4242 
37-9/66 
38'4090 
38-90/5 
39-3939 

4434 
936  / 
4288 
92/5 
4141 

4627 
9556 
4485 
94/5 
4344 

4S/9 
975( 
4683 
96/4 
4546 

son 

9946 
4880 
98/4 

4749 

5204 
#(40 
5077 
#0/4 

495( 

5396 
0335 
5275 
02)4 
5)54 

5588 
0530 
5472 
04/4 
5356 

5780 
0725 
5669 
06)4 
5558 

5972 
09(9 
5866 
08(3 
5760 

HI 
82 
83 
84 
85 

4988 
3692 
2395 
(099 
9802 

4872 
3574 
2276 
0978 

9681 

4756 
3457 
2/57 
0858 
9559 

4640 
3339 
2038 
0738 
9437 

4524 
322  ( 
19(9 
06/7 
93(5 

4407 
3104 
1800 
0496 
9/93 

429  / 
2986 
/68( 
0376 
907  / 

4/74 
2868 
(56( 
0255 
8949 

4058 
2750 
(442 
0/34 
8826 

70-3942 
71  '2632 
72-1323 
73-00(3 
73-8704 

39-8863 
40-3787 
40-87/2 
41  -3636 
41  '8560 

9068 
3995 
8922 
3848 
8775 

9273 
4202 
9/32 
4061 
8990 

9478 
44/0 
9342 
4274 
9205 

9683 
46/7 
9552 
4486 
942( 

9888 
4825 
9762 
4699 
9636 

#093 
5032 
9972 
49)) 
985) 

0298 
5240 
#(82 
5(24 
#066 

0503 
5447 
0392 
5336 
0280 

0707 
5654 
060  ( 
5548 
0495 

8) 
82 
83 

84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 

90 

8506 
7209 
59/3 
46/7 
3320 

8383 
7085 
5787 
4489 
3/9/ 

8259 
6960 
566  / 
436  / 
3062 

8(36 
6835 
5535 
4234 
2933 

80(3 
67)0 
5408 
4/06 
2804 

7889 
6586 
5282 
3978 
2675 

7766 
646) 
5/56 
3850 
2545 

7642 
6336 
5029 
3723 
2416 

75(8 
62(0 

4903 
3595 

2287 

74-7395 
75'6085 
76-4776 
77-3467 
78-2157 

42-3484 
42-8409 
43-3333 
43-8257 
44'3/8/ 

3702 
8629 
3555 
8482 
3409 

3920 

8849 
3778 
8708 
3637 

4/37 
9069 
400  / 
8933 
3865 

4355 
9289 
4224 
9/58 

4092 

4572 
9509 
4446 
9383 
4320 

4790 
9729 
4669 
9608 

4548 

5008 
9949 
489) 
9833 
4775 

5225 
#(69 
5)(4 

#058 
5003 

5442 
0389 
5336 
0283 
5230 

91 
92 
93 
94 
95 

2024 
0727 
9431 
8/34 
6838 

/893 
0595 
9298 
8000 
6702 

/763 
0464 
9/64 
7865 
6566 

(632 
0332 
903  ( 
7730 
6429 

/502 
0200 
8897 
7595 

6293 

/37/ 
#068 
8764 
7460 
6/57 

/240 
9935 
8630 
7325 

6020 

1  110 
9803 
8497 
7(90 
5884 

0979 
967( 
8363 
7055 
5747 

79-0848 
79  '9539 
80-8229 
8  (  '6920 

82-56/0 

44-8/05 
45-3030 
45-7954 
46'2878 
46'7802 

8336 
3263 
8/89 
3/16 
8043 

8566 
3495 
8425 
3354 
8283 

8796 
3728 
8660 
3592 
8524 

9027 
396/ 
8895 
3830 
8764 

9257 
4(94 
9/3( 
4068 
9004 

9487 
4427 
9366 
4305 
9245 

97(7 
4659 
960  f 
4543 
9485 

9947 
4892 
9836 
478( 
9725 

#(77 
5(24 
#07( 
50(8 
9965 

91 
92 
93 
94 
95 

96 
97 
98 
99 

100 

60' 

5541 

4245 
2949 
/652 
0356 

5404 
4/06 
2808 
(5/0 
0212 

5266 

3967 
2668 
(368 

#069 

5(29 
3828 
2527 
(226 
9926 

499  ( 

3689 
2386 

(084 
9782 

4853 
3549 
2246 
0942 

9639 

47/5 
34/0 
2/05 
0800 
9495 

4577 
327( 
(964 
0658 
935  ( 

4439 
3131 
1823 
05/5 
9207 

83-430/ 
84-2992 
85'  (682 
86-0373 

86'9064 

47-2727 
477651 
48-2575 
48-7499 
49-2424 

2970 
7896 
2823 
7750 
2677 

32(3 

8/42 
307( 
800  / 

2930 

3456 
8387 
33/9 
625  / 
3183 

3698 
8633 
3567 

8502 
3436 

394  ( 
8878 
38/5 
8752 

3689 

4)84 
9)24 
4063 
9002 
3942 

4427 
9369 
43)  ( 
9253 
4/95 

4670 

96)4 
4559 
9503 
4448 

49(2 
9859 
4806 
9753 
470/ 

96 
97 
98 
99 
(00 

30' 

29' 

28' 

27'  !  26'  j  25'  |  24' 

23' 

22' 

2]' 

30' 

•29'  |  28' 

2/' 

26'  |  25' 

24' 

23' 

22'  |  21' 

SINE. 

COSINE.           60° 
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TRAVERSE  TABLES. 


29' 

/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

COSINE. 

SINE. 

29° 

40' 

41' 

42' 

43'  |  44' 

45' 

46' 

47' 

48' 

49' 

40' 

41' 

42' 

43' 

44' 

45' 

46' 

47' 

48' 

49' 

/ 
2 
3 
4 
5 

8689 
7378 
6068 
4757 
3446 

8688 
7376 
6063 
475  / 
3439 

8686 
7373 
6059 
4745 
3432 

8685 
7370 
6055 
4739 
3424 

8683 
7367 
6050 
4734 
34/7 

8682 
7364 
6046 
4728 
34/0 

86S/ 
736/ 
6042 
4722 
3403 

8679 
7358 
6037 
47/6 
3396 

8678 
7355 
6033 
47/( 

3388 

•8676 
/  '7352 
2'6029 
3  '4705 
4'338( 

•4950 
'9899 
C4S49 
/  '9798 
2'4748 

4952 
9904 
4856 
9808 
4760 

4955 
9909 
4864 
98/8 
4773 

4957 
9914 
487( 
9828 
4786 

4960 
99(9 
4879 
9839 
4798 

4962 
9924 
4886 
9849 
48(t 

4965 
9929 
4894 
9859 
4823 

4967 
9934 
4902 
9869 
4836 

4970 
9939 
4909 
9879 
4849 

4972 
9945 
49/7 
9889 
486  / 

2/35 
0824 
95/4 
8203 
6892 

2/27 
08/4 
9502 
8/90 
6878 

2((S 
0804 
949  / 
8/77 
6S63 

2/09 

0794 
9479 
8/64 
6849 

2/0/ 
0784 
9467 
8/5/ 
6834 

2092 
0774 
9456 
8/38 
6820 

2083 
0764 
9444 
8/25 
6805 

2075 
0754 
9433 
Sf/2 
679  / 

2066 
0744 
942  / 
8099 
6777 

5-2057 
6  '0733 
6'94IO 
7-8086 
S'6762 

2'9697 
3'4647 
3'9596 
4'4546 
4-9495 

97/2 
4664 
96/6 
4569 
952/ 

9728 
4682 
9637 
459  / 
9546 

9743 
4700 
9657 
46(4 
9571 

9758 
47(7 
9677 
4637 
9596 

9773 
4735 
9697 
4659 
9622 

9788 
4753 
97/8 
4682 
9647 

9803 
477  ( 
9738 
4705 
9672 

9818 
4788 
9758 
4728 
9697 

9834 
4806 
9778 
4750 
9723 

6 

7 

a 

9 
10 

II 
12 
13 
14 
15 
16 
17 
IS 
19 
20 

558) 
4270 
2960 
(649 
0338 

5565 
4253 
294  / 
/629 
03/6 

5549 
4236 
2922 
/608 
0295 

5534 
42/8 
2903 
/588 
0273 

55/8 
4201 
2885 
(568 
025  / 

5502 
4/84 
2866 
(548 
0230 

5486 
4/67 
2847 
/52S 
0208 

5470 
4/49 
2828 
(507 
0/87 

5454 
4/32 
28/0 
(487 
0/65 

9-5438 
10-4115 
II  '2791 
12-1467 
13  0/43 

5-4445 
5  '9394 
6  '4344 
6'9293 
7'4243 

4473 
9425 
4377 
9329 
428( 

4500 
9455 
44/0 
9364 
43/9 

4528 
9485 
4442 
9400 
4357 

4556 
95(6 
4475 
9435 
4395 

4584 
9546 
4508 
9470 
4432 

46/2 
9576 
454  / 
9506 
4470 

4639 
9607 
4574 
954  ( 
4508 

4667 
9637 
4607 
9576 
4546 

4695 
9667 
4639 
96(2 
4584 

ii 

12 
13 
(4 
(5 

9027 
77/6 
6406 
5095 
3784 

9004 
7692 
6380 
5067 
3755 

898/ 
7667 
6354 
5040 
3726 

8958 
7643 
6328 
50/3 
3697 

8935 
76/8 
6302 
4985 
3669 

89/2 

7594 
6276 
4958 
3640 

8889 
7569 
6250 
4930 
36// 

8866 
7545 
6224 
4903 
3582 

8842 
7520 
6/98 
4875 
3553 

(3-88/9 
/  4  749  6 
IS'6172 
16-4848 
17-3524 

7-9/93 
8  '4/42 
8  '9092 
9'404) 
9  '899; 

9233 
4(85 
9/37 
4089 
904/ 

9273 
4228 
9/83 
4(37 
9092 

93(4 
427  ( 
9228 
4185 
9(42 

9354 
4314 
9274 
4233 
9(93 

9395 
4357 
93/9 
428  / 
9243 

9435 
4400 
9364 
4329 
9294 

9475 

4443 
94(0 
4377 

9344 

95/6 
4486 
9455 
4425 
9395 

9556 

4528 
9501 
4473 
9445 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

2473 
//62 
9852 
854  / 
7230 

2443 
1131 
9818 
8506 
7/94 

24/3 
(099 
9785 
8472 
7/58 

2382 
(067 
9752 
8437f 
7/22 

2352 
(035 
97/9 
8402 
7086 

2322 
(004 
9686 
8368 
7050 

2291 
0972 
9653 
8333 
70/4 

226  / 
0940 
96/9 
8298 
6978 

2231 
0908 
9586 
8264 
694/ 

/  8  '2200 
19-0877 
19-9553 
20-8229 
21-6905 

(0-3940 
(0-8890 
/  /  '3839 
(C8789 
(2-3738 
/2'8688 
(3-3637 
(3-8587 
(4'3536 
(4'8486 

3993 

8945 
3897 
8849 
3802 

4046 
9001 
3956 
89(0 
3865 

4099 
9056 
40/4 
897( 
3928 

4(52 
9((2 
4072 
903  / 
3991 

4205 
9/68 
4/30 
9092 
4054 

4258 
9223 
4(88 
9(53 
4(17 

43(2 
9279 
4246 
9213 
4180 

4365 
9334 
4304 
9274 
4244 

44(8 
9390 
4362 
9334 

4307 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 

27 
28 
29 
30 

59/9 
4608 
3297 
/987 
0676 

5882 
4569 
3257 
(945 
0633 

5844 
453  / 
32/7 
/903 
0589 

5807 
4492 
3/76 
/86/ 
0546 

5769 
4453 
3/36 
/8/9 
0503 

5732 
44/4 
3096 
(778 
0460 

5694 
4375 
3055 
/736 
04/6 

5657 
4336 
3015 
/694 
0373 

56/9 
4297 
2974 
(652 
0330 

22-5581 

23-4258 
24-2934 
25-/6/0 
26-0286 

8754 
3706 
8658 
36/0 
8562 

88(9 
3774 
8728 
3683 
8638 

8885 
3842 
8799 
3756 
87/3 

8951 
39/0 
8870 
3830 
8789 

90/6 
3978 
894( 
3903 
8865 

9082 
4047 
90(( 
3976 
894) 

9(48 

4//5 
9082 
4049 
90/6 

92/3 
4/83 
9/53 
4/22 
9092 

9279 
4251 
9223 
4/96 
9/68 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

9365 
8054 
6743 
5433 
4/22 

9320 
8008 
6696 
5384 
407/ 

9276 
7962 
6648 
5335 
402/ 

923; 

7916 
660/ 
5286 
3971 

9/86 
7870 
6553 
5237 
3920 

9/42 
7824 
6506 
5/88 
3870 

9097 
7777 
6458 
5/38 
38/9 

9052 
773  / 
64/0 
50S9 
3769 

9007 
7685 
6363 
5040 
37/8 

26-8962 
277639 
28-63/5 
29  '499  / 
30-3667 

(5-3435 
15-8385 
(6-3335 
(6'8284 
17  '3  234 

35/4 
8466 
34/8 
8370 
3322 

3592 
8547 
350( 
8456 
34(( 

367( 
8628 
3585 
8542 
3499 

3749 
8708 
3668 
8628 
3587 

3827 
8789 
375( 
87(4 
3676 

3905 
8870 
3835 
8799 
3764 

3984 
895  ( 
39/8 
8885 
3853 

4062 
9032 
400( 
897( 
394; 

4/40 
9112 
4085 
9057 
4029 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

28M 

/500 
0/89 
8879 
7568 

2759 

/447 
0/35 
8822 
75/0 

2707 
(394 
0080 
8766 
7453 

2655 

/340 
*025 
87/0 
7395 

2604 
(287 
9970 
8654 
7337 

2552 
/234 
99/6 
8598 

7280 

2500 
1180 
986/ 
854/ 
7222 

2448 
1/27 

9806 
8485 
7/64 

2396 
/073 
975  / 
8429 
7/06 

3  /  '2344 
32-1020 
32-9696 
33-8372 
347048 

(7'8(83 
/8'3J33 
(8-8082 
(9-3032 
(979S/ 

8274 
3226 
8/78 
3/30 
8082 

8365 
3320 
8274 
3229 
8(83 

8456 
34(3 
8370 
3327 
8285 

8547 
3507 
8466 
3426 
8386 

8638 
3600 
8562 
3524 
8487 

8729 
3694 
8658 
3623 
8588 

8820 
3787 
8754 
372  / 
8689 

89(1 
3880 
8850 
3820 
8790 

9002 

3974 
8946 
39(8 
889  / 

41 
42 
'43 
44 
45 

6257 
4946 
3635 
2325 
(0/4 

6/98 
4886 
3574 
226) 
0949 

6/39 
4825 
35/2 
2/98 
0884 

6080 
4765 
3450 
2/34 
08/9 

602/ 
4704 
3388 
207  / 
0754 

5962 
4643 
3325 
2007 
0689 

5902 
4583 
3263 
(944 
0624 

5843 
4522 
320  / 
1880 
0560 

5784 
4462 
3/39 
/8/7 
0494 

35-5725 
36-4401 
37-3077 
3S-/753 
39-0429 

20  '293  / 
207880 
2  /  '2830 
2/7779 
22-2729 

3034 
7987 
2939 
789  / 
2843 

3/38 
8093 
3047 
8002 
2956 

3242 
8/99 
3/56 
8//3 
3070 

3345 
8305 
3264 
8224 
3/84 

3449 
841) 
3373 
8335 
3297 

3552 
85/7 
3482 
8446 
34  // 

3656 
8623 
3590 
8557 
3525 

3759 
8729 
3699 
8669 
3638 

3863 
8835 
3807 
8780 
3752 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

9703 
8392 
708  / 
577  / 
4460 

9637 
8325 
70/2 
5700 
4388 

9570 
8257 
6943 
5629 
43/6 

9504 
818^ 
6874 
5559 
4244 

9438 
8/2/ 

6805 
5488 
4/72 

937/ 
8053 
6735 
54/7 
4099 

9305 
7986 
6666 
5347 
4027 

9239 
79/8 
6597 
5276 
3955 

9172 
7850 
6527 
5205 
3883 

39-9/06 
40V782 
41-6458 
42-5/34 
43-38/0 

227678 
23-2628 
23-7578 
24-2527 
24-7477 

7795 
2747 
7699 
265/ 
7603 

79(( 
2866 
7820 
2775 
7729 

8027 
2984 
794  / 
2899 
7856 

8/43 
3/03 
8063 
3022 
7982 

8260 
3222 
8/84 
3/46 
8/08 

8376 
3340 
8305 
3270 
8235 

8492 
3459 
8426 
3394 
S36/ 

8608 
3578 
8548 
35/7 
8487 

8724 
3696 
8669 
364) 
86/3 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

3/49 
(838 
0527 
92/7 
7906 

3076 
(763 
045  / 
9/39 
7827 

3002 
(688 
0375 
906/ 
7747 

2929 
(6/3 
0298 
8983 
7668 

2855 
1538 
0222 
8905 
7589 

2781 
(463 
0/45 
8827 
7509 

2708 
(388 
»069 
8749 
7430 

2634 
(3/3 
9992 
8671 
735  / 

2560 
(238 
99/6 
8593 
7271 

44-2487 
45'//63 
45-9839 
46-85/5 
47V/9/ 

25  '2426 
257376 
26-2325 
267275 
27  '2224 

2555 
7507 
2459 
74// 
2363 

2684 
7639 
2593 
7548 
2502 

28/3 
7770 
2727 
7684 
264( 

2942 
790  / 
2861 
7821 
2780 

3070 
8033 
2995 
7957 
29/9 

3/99 
8/64 
3/29 
8093 

3058 

3328 
8295 
3262 
8230 
3/97 

3457 
8426 
3396 
8366 
3336 

3585 
8558 
3530 
8502 
3475 

51 
52 
53 

54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

6595 
5284 
3973 
2663 
(352 

65/4 

5202 
3890 
2578 
/265 

6434 
5/20 
3806 
2493 
//79 

6353 
5038 
3723 
2408 
1092 

6272 
4956 
3639 
2322 
/006 

6/9/ 

4873 
3555 
2237 
09/9 

6//0 
479) 
3472 
2/52 
0833 

6030 
4709 
3388 
2067 
0746 

5949 
4626 
3304 
/982 
0659 

48-5868 
49  '4544 
50-3220 
5/'/896 
52-0573 

27-7/74 
28-2/23 
28-7073 
29  '2022 
29-6972 

73/5 

2267 
72/9 
2(72 
7(24 

7457 
241  ( 

7366 
232  ( 
7275 

7598 
2555 
75(3 
2470 
7427 

7740 
2699 
7659 
26/9 
7578 

788  ( 
2843 
7806 
2768 
7730 

8023 
2987 
7952 
29/7 

7881 

8/64 
3/3/ 
8098 
3066 
8033 

8305 
3275 
8245 
32/5 
8/84 

8447 
34/9 
839  / 
3364 
8336 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

»04I 
8730 
74/9 
6/09 
4798 

9953 
864  / 
7329 
60/6 
4704 

9865 
8552 
7238 
5924 
46/0 

9777 
8462 
7/47 
5832 
45/7 

9689 
8373 
7056 
5740 
4423 

960  / 
8283 
6965 
5647 
4329 

95/3 
8/94 
6874 
5555 
4235 

9425 
8104 
6783 
5462 
4142 

9337 
80/5 
6692 
5370 
4048 

52-9249 
537925 
54-6601 
55-5277 
56-3954 

30-/92/ 
30'687/ 
3C/82/ 
3C6770 
32'(720 

2076 
7028 
1980 
6932 
(884 

2230 
7(84 
2(39 
7094 
2048 

2384 
734  ( 
2298 
7255 
22(2 

2538 
7498 
2457 
74/7 
2377 

2692 
7654 
26(6 
7579 
2541 

2846 
78/( 
2775 
7740 
2705 

3000 
7967 
2935 
7902 
2869 

3/54 
8/24 
3094 
8063 
3033 

3308 
8280 
3253 
8225 
3/97 

61 
62 
63 
64 
65 

3487 
2/76 
0865 
9555 
8244 

3392 
2080 
0767 
9455 
8/43 

3297 
(983 
0669 
9356 
8042 

3202 
/887 

057/ 
9256 
794  / 

3/06 
(790 
0473 
9/57 
7840 

30// 
/693 

0375 
9057 
7739 

29/6 
/596 
0277 
8958 
7638 

282( 
(500 
0/79 
8858 
7537 

2725 
/403 
*08( 
8758 
7436 

57-2630 
58'  (306 
58-9982 
59-8658 
60  '7335 

32-6669 
33-16(9 
33-6568 
34-15(8 
34-6467 

6836 
(788 
6740 
(692 
6644 

7003 
(957 
69(2 
(867 
682/ 

7(69 
2/27 
7084 
204  / 
6998 

7336 
2296 
7255 
22/5 
7/75 

7503 
2465 
7427 
2389 
7352 

7670 
2634 
7599 
2564 
7528 

7836 
2803 
777( 
2738 
7705 

8003 
2973 
7942 
29/2 
7882 

8/69 
3/42 
8((4 
3086 
8058 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

6933 
5622 
431  / 
300/ 
1690 

683  / 
55/8 
4206 
2894 
/5S2 

6728 
54/5 
4/01 
2787 
(474 

6626 
53/1 
3996 
268  / 
1366 

6524 
5207 
3890 
2574 
(257 

642/ 
5/03 
3785 
2467 
1/49 

63/9 
4999 
3680 
2360 
f04/ 

62/6 
4895 
3574 
2253 
0933 

6//4 
479  / 
3469 
2/46 
0824 

61-6011 
62-4687 
63-3363 
64-2039 
65-0716 

35-14(7 
35-6366 
36'(3/6 
36-6265 
37-12/5 

(596 
6548 
(500 
6452 
(405 

(776 
6730 
(685 
6639 
/594 

/955 
69/2 
(869 
6826 
(783 

2/34 
7094 
2054 
70/3 
1973 

23/4 
7276 
2238 
7200 
2/62 

2493 
7458 
2422 
7387 
2352 

2672 
7639 
2607 
7574 
254  1 

2852 
782  / 
279( 
776  / 
273  ( 

303  / 
8003 
2975 
7948 
2920 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 
80 

0379 
9068 
7757 
6446 
5/36 

0269 
8957 
7645 
6333 

5020 

0/60 
8846 
7533 
62/9 
4905 

»050 
8735 
7420 
6/05 
4790 

994; 

8624 
7308 
599  / 
4674 

983) 
85/3 
7/95 

5877 
4559 

972/ 
8402 
7082 
5763 
4444 

96/2 
829  / 
6970 
5649 
4328 

9502 
8/79 
6857 
5535 
42/2 

65-9392 
66-8068 
67-6744 
68  '542  / 
69-4097 

37-6/64 
3S-///4 
38-6063 
39/0/3 
39-5963 

6357 
/309 
626  / 
1213 

6/65 

6549 
(503 
6458 
(4/2 
6367 

674/ 
(698 
6655 
(612 
6569 

6933 
1892 
6852 
18(1 

677/ 

7/25 

2087 
7049 
20/1 
6973 

73(6 

228  ( 
7246 
221  / 
7/75 

7508 
2476 
7443 
24/0 
7377 

7700 
2670 
7640 
2609 
7579 

7892 
2864 
7837 
2809 
7781 

81 
82 
83 
84 
85 

3825 
25/4 
/203 
9892 
8582 

3708 
2396 
/084 
9772 
8459 

3592 
2278 
0964 
9650 
8337 

3475 
2/60 
0845 
9529 
8214 

3358 
204) 
0725 
9408 
8092 

324  / 
(923 
0605 
9287 
7969 

3/24 
1805 
0485 
9/66 
7846 

3097 
/686 
0365 
9044 
7724 

2890 
(568 
0245 
8923 
760  / 

70-2773 
71  -1449 
72-0125 
72-8802 
73  '7478 

40-09/2 
40-5862 
41-0811 
4T576I 
42-07/0 

1117 
6069 
(02( 
5973 
0925 

/322 
6276 
(23( 
6/85 
//40 

/526 
6483 
(440 
6397 
(355 

(73( 
6690 
(650 
66(0 
(569 

(935 
6898 
I860 
6822 
(784 

2/40 
7(05 
2069 
7034 
(999 

2344 
73/2 
2279 
7246 
22(3 

2549 
75(9 
2488 
7458 
2428 

2753 
7726 
2698 
7670 
2642 

8( 
82 
83 
84 
85 

86 

87 
88 
89 
90 

7271 

5960 
4649 
3338 
2028 

7/47 
5835 
4523 
32/0 
1898 

7023 
5709 
4396 
3082 
/76S 

6899 
5584 
4269 
2954 
(639 

6775 
5458 
4/42 
2825 
1509 

665/ 
5333 
40/5 
2697 
/379 

6527 
5207 
3888 
2568 
(249 

6403 
5082 
376/ 
2440 
1119 

6278 
4956 
3634 
23  // 
0989 

74-6/54 
75-4830 
76-3506 
77-2/83 
78-0859 

42-5660 
43-0609 
43'5559 
44-0508 

44-5458 

5877 
0829 
5781 
0733 
5685 

6094 
/049 
6004 
0958 
59(3 

63/2 

/269 
6226 
//83 
6/40 

6529 

(489 
6448 
(408 
6368 

6746 
(70S 
6671 
(633 
6595 

6963 
(928 
6893 
(857 

6822 

7(80 

2(48 
7((5 
2082 
7049 

7398 
2367 
7337 
2307 
7277 

76/5 
2587 
7559 
253  ( 

7504 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

07/7 
9406 
8095 
6784 
5474 

0586 
9274 
7961 
6649 
5337 

0455 
9141 

7827 
65/4 
5200 

0324 
9008 
7693 
6378 
5063 

0/92 
8876 
7559 
6243 
4926 

*06f 
8743 
7425 
6/07 

4789 

9930 
86/0 
729  / 
597/ 

4652 

9798 
8477 
7/56 
5835 
45/5 

9667 
8344 
7022 
5700 
4377 

78-9535 
79-8211 
SO'6887 
Sl'5564 
82-4240 

45'0407 
45-5357 
46-0306 
46-5256 
47  '0206 

0637 
5590 
0542 
5494 

0446 

0867 
5822 
0777 
5731 
0686 

/097 
6054 
(0/2 
5969 
0926 

(327 
6287 
(246 
6206 
1166 

(557 
65/9 
(481 
6444 
(406 

(787 
675  ( 
(7(6 
6681 
1646 

20/7 
6984 
/95( 
69(8 
(885 

2246 
72/6 
2/86 
7/56 
2/25 

2476 
7448 
242  ( 
7393 
2365 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

96 
97 
98 
99 
100 

GO 

4/63 

2852 
154) 
0230 
8920 

4025 
27/2 
(400 
fOSS 
8776 

3886 
2573 
(259 
9945 
8632 

3748 
2433 
///8 
9803 
8487 

3609 
2293 
0976 
9660 
8343 

347  / 
2/53 
0835 
95/7 
8/99 

3332 
20/3 
0693 
9374 
8054 

3/94 
(873 
0552 
923  / 
79/0 

3055 
/733 

04/0 
90S8 
7766 

83  29/6 
S4-/592 
85-0268 
85-8945 
S6762/ 

47-5/55 

48-0/05 
48-5054 
49'0004 
49-4953 

5398 
0350 
5302 
0254 
5206 

5640 
0595 
5550 
0504 
5459 

5883 
0840 
5797 
0754 
57/( 

6125 
1085 
6045 
1004 
5964 

6368 
(330 
6292 
(254 
62(7 

66/0 
(575 
6540 
(504 
6469 

6853 
(820 
6787 
(754 
6722 

7095 
2065 
7035 
2004 
6974 

7337 
2310 
7282 
2254 
7226 

20' 

19' 

18'   17'  |  16'   15'   14'  |  13'  |  12'  |  11' 

20' 

19'  |  18' 

17' 

16'   15' 

14' 

13' 

12' 

ll' 

SINE. 

COSINE.           60° 
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TRAVERSE  TABLES. 


29 
i 

2 
3 
4 
5 

o 

COSINE. 

SINE.            29° 

5Cr 

51 

52 

53' 

54 

55'   5(5 

5)  ' 

58'    59 

5d' 

51' 

:>-z' 

53'   54'  |  55' 

5(i' 

57' 

58'  !  59' 

• 

S5~5 
7350 
6024 
4699 
3374 

8673 
7347 
6020 
4693 
3367 

8672 
7344 
60(6 
4687 
3359 

8670 
734  / 
Mil 

4682 
3352 

8669 
7338 
6007 
4676 
3345 

8668 
7335 
6003 
4670 
3338 

8666 
7332 
5998 
4664 
3J30 

8665 
7329 
5994 
4658 
3323 

8663 
7326 
5989 
4653 
33(6 

'8662 
/  '7323 
2-5985 
3  '4647 
4  '3309 

•4975 
•9950 
(  '4924 
C9899 
2'4874 

4977 
9955 
4932 
9909 
4887 

4980 
9960 
4939 
9919 
4899 

4982 
9965 
4947 
9929 
49)2 

4985 
9970 
4955 
9940 
4924 

4987 
9975 
4962 
9950 
4937 

4990 
9980 
4970 
9960 
4950 

4992 
9985 
4977 
9970 
4962 

4995 
9990 
4985 
9980 
4975 

4997 
9995 
4992 
9990 
4987 

6 

7 
8 
9 
10 

2049 
0723 
9398 
8073 
674S 

2040 
07/3 
9387 
8060 
6733 

203  ( 
0703 
9375 
8047 
67/9 

2023 
0693 
9363 
8034 
6704 

20(4 
0683 
9352 
8021 
6690 

2005 
0673 
9340 
8008 
6675 

(996 
0662 
9329 
7995 
666  / 

(988 
0652 
93/7 
7982 
6646 

(979 
0642 
9305 
7968 
6632 

5-1970 
6-0632 
6  '9294 
77955 
S'66/7 

2'P849 
3'4S24 
3  '9798 
4-4773 
4'9748 

9864 
484  / 
98(8 
4796 
9773 

9879 
4859 
9S39 
4818 
9798 

9894 
4876 
9859 
484) 
9824 

9909 
4894 
9879 
4964 
9849 

9924 
4912 
9899 

4887 
9874 

9940 
4929 
99/9 
4909 
9899 

9955 
4947 
9940 
4932 
9924 

9970 
4965 
9960 
4955 
9950 

9985 
4982 
9980 
4977 
9975 

8 

10 

11 
12 
13 
14 
IS 

5422 
4097 
2772 
(447 
0/2; 

5406 
4080 
2753 
/426 

otoo 

539/ 
4062 
2734 
1406 
0078 

5375 
4045 
27/5 
1386 
0056 

5359 
4028 
2697 
(366 
0035 

5343 
40(0 
2678 
(345 
#0/3 

5327 
3993 
2659 
(325 
999  ( 

53  )/ 
3975 
2640 
(305 
9969 

5295 
3958 
262( 
(284 
9947 

9-5279 
)0'3940 
)  /  2602 
/2'/264 
(2-9926 

5-4723 
5-9697 
6  '4672 
6'9647 
7-4622 

4750 
9728 
4705 
9682 
4660 

4778 
9758 
4738 
97/8 
4697 

4806 
9788 
477) 
9753 
4735 

4834 
98/9 
4803 
9788 
4773 

486) 
9849 
4836 
9824 
481.) 

4889 
9879 
4869 
9859 
4849 

49/7 
9909 
4902 
9894 
4887 

4945 
9940 
4934 
9929 
4924 

4972 
9970 
4967 
9965 
4962 

II 
12 
13 
14 
15 

16 
17 
IS 
19 
20 

8796 
747; 
61*6 

4820 
3495 

8773 
7446 
6/20 
4793 
3466 

8750 
7422 
6094 
4765 
3437 

8727 
7397 
6068 
4738 
3408 

8703 
7372 
604f 
47(0 
3379 

8680 
7348 
60/5 
4683 
3350 

8657 
7323 
5989 
4655 
3321 

8634 
7298 
5963 
4628 
3292 

86(( 
7274 
5937 
4600 
3263 

(3-8587 

(4-7249 
15-5911 
(6-4572 
/  7  '3234 

7-9597 
8'457( 
8  '9546 
9'452( 
9-9496 

9637 
46/4 
9592 
4569 
9546 

9677 
4657 
9637 
46/7 
9597 

97)8 
4700 
9682 
4665 
9647 

9758 
4743 
9728 
47)3 
9698 

9798 
4786 
9773 
476( 

9748 

9839 
4829 
98(9 
4808 
9798 

9879 
487( 
9864 
4856 
9849 

99)9 

49)4 
9909 
4904 
9899 

9960 
4957 
9955 
4952 
9950 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

2170 
0845 
9520 
8194 
6869 

2/40 
08/3 
9486 
8/60 
6833 

2/09 
078( 
9453 
8/25 
6797 

2079 
0749 
9420 
8090 
6760 

2048 
07/7 
9386 
8055 
6724 

20/8 
0685 
9353 
8020 
6688 

(987 
0653 
9320 
7986 
6652 

1957 
0622 
9286 
795  / 
66/5 

/926 
0590 
9253 
79/6 
6579 

IS'1896 
(9-0558 
19-9219 
20-7881 
21-6543 

/  0'447) 
)0'9445 
(C4420 
(  (  '£'395 
(2'4370 

4524 
950/ 
4478 
9455 
4433 

4576 
9556 
4536 
95(6 
4496 

4629 
96/2 
4594 
9577 
4559 

4682 
9667 
4652 
9637 
4622 

4735 
9723 
47/0 
9698 
4685 

4788 
9778 
4768 
9758 
4748 

484) 
9834 
4826 
98)9 
48)  ( 

4894 
9889 
4884 
9879 
4874 

4947 
9945 
4942 
9940 
4937 

21 
22 
23 
24 
25 

5544 
42/9 
2893 
/568 
0243 

5506 
4/79 
2853 
/526 
0/99 

5469 
4(40 
28/2 
1484 
0/56 

543( 
4101 
2772 
(442 
0((3 

5393 

4062 
273  / 
(400 
0069 

5355 
4023 
2690 
(358 
#026 

53/8 
3984 
2650 
(3/6 

9982 

5280 
3945 
2609 
(274 
9938 

5242 
3905 
2569 
/232 
9895 

22'5204 
23-3866 
24'2528 
25-1190 
25-9851 

/  2  "9344 
(3-43)9 

)  3  '9294 
(4  '4269 
)4'9244 

9410 

4387 
9365 
4342 
93/9 

9476 

4455 
9435 
44/5 
9395 

954) 

4524 
9506 
4488 
947  ( 

9607 
4592 
9577 
456  / 
9546 

9672 
4660 
9647 
4635 
9622 

9738 
4728 
97(8 

4708 
9698 

9803 
4796 
9788 
478) 
9773 

9869 

4864 
9859 
4854 
9849 

9935 
4932 
9929 
4927 
9924 

o 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

89/8 
7592 
6267 
4942 
36/7 

8873 
7546 
62/9 
4893 
3566 

8828 
7500 
6(72 
4843 
35/5 

8783 
7453 
6/24 
4794 
3465 

8738 
7407 
6076 
4745 
34(4 

8693 
736  ( 
6028 
4696 
3363 

8648 
73/4 
5980 
4646 
33/2 

8603 
7268 
5932 
4597 
326  / 

8558 
722  / 
5884 
4547 
321  / 

26-85)3 
277)75 
28'5836 
29-4498 
30-3/60 

/5'42/S 
/5'9/93 
/6'4/68 
)6'9/43 
(7'4((8 

4297 
9274 
425  / 
9229 
4206 

4375 
9355 
4334 
93/4 
4294 

4453 
9435 
44/8 
9400 
4382 

4531 
95/6 
450) 
9486 
447  ( 

4609 
9597 
4584 
9572 
4559 

4688 
9677 
4667 
9657 
4647 

4766 
9758 
475) 
9743 
4735 

4844 
9839 
4834 
9829 
4824 

4922 
9919 
4917 
9914 
4912 

31 
32 
33 
34 
35 

229  / 
0966 
9641 
83/6 
6990 

2239 
09/3 
9586 
8259 
6933 

2/87 
0859 
953  ( 
8203 
6875 

2(35 
0805 
9476 
8/46 
68/7 

2083 
0752 
942( 
8090 
6759 

2031 
0698 
9366 
8033 
6701 

(978 

0644 
93  (( 
7977 
6643 

(926 
059  ( 
9255 
7920 
6585 

7874 
0537 
9200 
7863 
6526 

3/'/82( 

32-0483 
32  '9)  45 
33-7807 
34'6468 

(7'9092 

(S'4067 
(8-9042 
(9-40/7 
/9'899/ 

9/83 
4/60 
9/38 
4//5 
9092 

9274 
41'  54 
9234 
42/3 
9/93 

9365 
4347 
9329 
43)2 
9294 

9456 

4440 
9425 
44)0 
9395 

9546 

4534 
952) 
4509 
9496 

9637 
4627 
96/7 
4607 
9597 

9728 

4720 
9713 
4705 
9698 

98/9 

48)4 
9809 
4803 
9798 

9909 
4907 
9904 
4902 
9899 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

5665 
4340 
30/5 
/690 
0364 

5606 
4279 
2953 
(626 
0299 

5547 
4218 
2890 
(562 
0234 

5487 
4/58 
2828 
(498 
0/69 

5428 
4097 
2766 
(435 
0(04 

5368 
4036 
2703 
(37( 
#038 

5309 
3975 
264( 
(307 
9973 

5249 
39/4 
2578 
(243 
9908 

5/90 
3853 
25(6 
((79 
9842 

35  J5)  30 
36-3792 
37-2453 
3S-///5 
38-9777 

20-3966 
20  '894  / 
2)  "39/6 
2C889/ 
22-3865 

4070 
9047 
4024 
9002 
3979 

4/73 
9/53 
4/33 
9//3 
4092 

4277 
9259 
424) 
9224 
4206 

4380 
9365 
4350 
9335 
43/9 

4483 
9471 
4458 
9446 
4433 

4587 
9577 
4567 
9556 
4546 

4690 
9683 
4675 
9667 
4660 

4793 
9788 
4783 
9778 

4773 

4897 
9894 
4892 
9889 
4887 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

9039 
77/4 
6389 
5063 
3738 

8972 
7646 
63/9 
4992 
3666 

8906 
7578 
6250 
492  ( 
3593 

8839 
75/0 
6(80 
4850 
352/ 

8772 
7441 

6110 
4779 
3448 

8706 
7373 
6041 
4708 
3376 

8639 
7305 
5971 
4637 
3303 

8572 
7237 
590  / 
4566 
323  ( 

8505 
7/69 
5832 
4495 
3/58 

39-8439 
407(00 
4  /  '5762 
42-4424 
43'3085 

22-8840 
23-38/5 
23-8790 
24'3765 
24-8739 

8956 
3934 
89// 

3888 
8866 

9072 
4052 
9032 
40/2 
8992 

9)88 
4(7( 
9(53 
4(35 
9)/S 

9304 
4289 
9274 
4259 
9244 

9420 
4408 
9395 
4383 
9370 

9536 
4526 
95(6 
4506 
9496 

9652 
4645 
9637 
4630 
9622 

9768 
4763 
9758 
4753 
9748 

9884 
4882 
9879 
4877 
9874 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

24/3 
IOS8 
9762 
8437 
7//2 

2339 
/0/2 
9686 
8359 
7032 

2265 
0937 
9609 
828  / 
6953 

2/9( 
0862 
9532 
8203 
6873 

2//7 
0786 
9455 
8/24 
6793 

2043 
0711 
9378 
8046 
67/3 

(969 
0635 
930  ( 
7968 
6634 

/895 
0560 
9225 
7889 
6554 

/82/ 
0484 
9/48 
78/( 
6474 

44'  (747 
45-0409 
45'907l 
467732 
47-6394 

25-37/4 
25  8689 
26-3664 
26'8638 
27-36(3 

3843 
8820 
3797 
8775 
3752 

3971 
895  / 
393  / 
89// 
3S9/ 

4/00 
9082 
4065 
9047 
4030 

4229 
92/4 
4198 
9/83 
4/68 

4357 
9345 
4332 
9320 
4307 

4486 
9476 
4466 
9456 
4446 

46)4 
9607 
4599 
9592 
4584 

4743 
9738 
4733 
9728 
4723 

4872 
9869 
4866 
9864 
486f 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

5787 
446  / 
3(36 
1811 

0486 

5706 
4379 
3052 
/726 
0399 

5624 
4296 
2968 
(640 
03(2 

5543 
42(4 
2884 
(555 
0225 

5462 
4(31 
2800 
(469 
0/38 

538  ( 
4048 
27)6 
(384 
#05  ( 

5300 
3966 
2632 
(298 
9964 

52/8 

3883 
2548 
(2(2 

9877 

5(37 
3SOO 
2463 
((26 

9790 

48'5056 
49-37(7 
50-2379 
51-1041 
51  '9702 

27-8588 
2!T3563 
28-8538 
29-35/2 

29-8487 

8729 
3707 
8684 
366( 
8639 

887/ 
3850 
8830 
38)0 
8790 

90/2 
3994 
8977 
3959 
S94/ 

9/53 
4138 
9/23 
4)08 
9093 

9294 
4282 
9269 
4257 
9244 

9436 
4425 
94)5 
4405 
9395 

*577 

4569 
9562 
4554 
9546 

97(8 

47)3 
9708 
4703 
9698 

9859 
4856 
9854 
485) 
9849 

56 

57 
58 
59 

60 

61 
62 
63 
64 
65 

9160 
7835 
6510 
5185 
3860 

9072 
7745 
64/9 
5092 
3765 

8984 
7656 
6328 
4999 
367  ( 

8895 
7566 
6236 
4907 
3577 

8807 
7476 
6/45 
48(4 
3483 

87(9 
7386 
6054 
472( 
3389 

8630 
7296 
5962 
4628 
3294 

854  ( 
7206 
587  ( 
4535 
3200 

8453 
7((6 
5779 
4442 
3(05 

52-8364 
53-7026 
54-5688 
55-4349 
56-3011 

30-3462 
30-8437 
3C34,2 
3C8386 
32  '336  ( 

36/6 
8593 
3571 
8548 
3525 

3770 
8750 
3729 
8709 
3689 

3924 
8906 
3888 
S87/ 
3853 

4077 
96  62 
4047 
9032 
40)7 

423) 
92/9 
4206 
9)94 
4)8) 

4385 
9375 
4365 
9355 
4345 

4539 
953) 
4524 
95)6 
4509 

4693 
9688 
4683 
9678 
4672 

4846 
9844 
484) 
9839 
4836 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

2534 
(209 
9884 
8559 
7233 

2439 
1112 
9785 
8459 
7/32 

2343 
(015 
9687 
8359 
703  ( 

2248 
09/8 
9588 
8259 
6929 

2/52 
082( 
9490 
8/59 
6828 

2056 
0724 
939  ( 
8059 
6726 

(960 
0626 
9292 
7959 
6625 

(865 
0529 
9194 
7858 
6523 

1769 
0432 
9095 
7758 
642) 

57-1673 

58-0334 
58-8996 
59-7658 
60-6320 

32-8336 
33'33(( 
33-8286 
34-3260 
34-8235 

8502 

3480 
8457 
3434 
84/2 

8669 
3649 
8629 
3608 
8588 

8835 
38/8 
8800 
3782 
8765 

9002 

3987 
8972 
3957 
894) 

9)68 
4)56 
9)43 
4(3) 
9//S 

9335 
4325 
93)5 
4304 
9294 

950) 
4494 
9486 
4478 
947) 

9667 
4662 
9657 
4652 
9647 

9834 
483  ( 
9829 
4826 
9824 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

5908 
4583 
3258 
/932 
0607 

5805 
4479 
3/52 
7825 
0499 

5702 
4374 
3046 
(7(8 
0390 

5600 
4270 
2940 
1611 
0281 

5497 
4(66 
2835 
(504 
0(73 

5394 
406  ( 
2729 
(396 
#064 

529( 
3957 
2623 
(289 
9955 

5/88 
3852 
25(7 
((8( 
9846 

5084 
3748 
3411 

1074 
9737 

6)  '498) 
62-3643 
63-2305 
64-0966 
64-9628 

35-32(0 
35'8/85 
36-3/59 
36-8/34 
37-3(09 

3389 
8366 
3344 
832) 
3298 

3568 
8548 
3528 
8508 
3487 

3747 
8730 
37/2 
8694 
3677 

3926 
89)  / 
3896 
888) 
3866 

4/05 
9093 
4080 
9068 
4055 

4284 
9274 
4264 
9254 
4244 

4463 
9456 
4448 
944) 
4433 

4642 
9637 
4632 
9627 
4622 

482) 
98)9 
48)6 
98)4 
48  (( 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 

80 

9282 
7957 
663  / 
5306 
3981 

9/72 
7845 
65/8 
5/92 
3865 

9062 
7734 
6406 
5077 
3749 

8952 
7622 
6293 
4963 
3633 

884( 
75(0 
6(79 
4848 
35(7 

873  ( 
7399 
6066 
4734 
340  / 

862J 
7287 
5953 
46(9 
3285 

85)  ( 
7(75 
5840 
4505 
3(69 

8400 
7063 
5727 
4390 
3053 

65'8290 
66-6952 
67-56(3 
68  '4275 
69'2937 

37-8084 
38'3059 
38-8033 
39-3008 
39-7983 

8276 
3253 
8230 
3207 
8/85 

8467 
3447 
8427 
3407 
8387 

8659 
364/ 
8624 
3606 
8588 

885) 
3836 
8820 
3805 
8790 

9042 
4030 
90/7 
4005 
8992 

9234 
4224 
92)4 
4204 
9/94 

9426 
44(8 
94(0 

4403 
9395 

96)7 
46(2 
9607 
4602 
9597 

9809 
4806 
9804 
480  ( 
9798 

81 
82 
83 
84 
85 

2656 
(330 
M05 

8680 
7355 

2538 
(2/2 
9885 
8558 
7232 

2421 
/093 
9765 
8437 
7/09 

2304 
0974 
9645 
83(5 
6985 

2/86 
0855 
9524 
8(93 
6862 

2069 
0736 
9404 
807  ( 
6739 

/95/ 
06/7 
9283 
7950 
66(6 

/834 
0498 
9/63 
7828 
6492 

(7/6 
0379 
9042 
7706 
6369 

70-1598 
71  '0260 
71  '8922 
72-7583 
73  '6245 

40-2958 
40-7933 
41  '2907 
4/7882 
42-2857 

3(62 
8(39 
3((7 
8094 
307( 

3366 
8346 
3326 

8306 
3;>S6 

357  / 
8553 
3535 
85/8 
3500 

3775 
8760 
3745 
8730 
37(5 

3979 
8967 
3954 
8942 
3929 

4/84 
9(73 
4(63 
9/53 
4/43 

4388 
9380 
4373 
9365 
4357 

4592 
9587 
4582 
9577 
4572 

4796 
9793 
479( 
9788 
4786 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 

90 

6030 
4704 
3379 
2054 
0729 

5905 
4578 
3252 
/925 

0598 

5780 
4452 
3/24 
(796 

0468 

5656 
4326 
2997 
(667 
0338 

553  ( 
4200 
2869 
(538 
0207 

5406 
4074 
274  ( 
(409 

#077 

5282 
3948 
26(4 
(280 
9946 

5/57 
382  ( 
2486 
1151 
98(5 

5032 
3695 
2358 
(02( 
9684 

74-4907 
75'3569 
76-2230 
77-0892 
77-9554 

42-7832 
43-2806 
43-778) 
44-2756 
44'773( 

8049 
3026 
8003 
2987 

7958 

8266 
3245 
8225 
3205 
8)85 

8483 
3465 
8447 
3430 
84/2 

8699 

3684 
8669 
3654 
8639 

89/6 

3904 
889  / 
3879 
8866 

9/33 
4/23 
91(3 
4(03 

9093 

9350 
4342 
9335 
4327 
9320 

9567 
4562 
9557 
4552 
9546 

9783 
478) 
9778 
4776 
9773 

91 
92 
93 
94 
95 

9403 
8078 
6753 
5428 
4/02 

9272 
7945 
66/8 
5292 
3965 

9/40 
78(2 
6484 
5(55 
3827 

9008 
7678 
6349 
50(9 
3690 

8876 
7545 
62(4 
4883 
3552 

8744 
74(2 
6079 
4747 
34(4 

86/2 
7278 
5944 
46/0 
3276 

8480 
7/44 
5809 
4474 
3(38 

8348 
7011 
5674 
4337 
3000 

78-82/5 
79-6877 
80-5539 
8C420/ 
82-2862 

45-2706 
45-7680 
46-2655 
467630 
47-2605 

2935 
79(3 
2890 
7867 
2844 

3)65 
8(45 
3)24 
8(04 
3084 

3394 
8377 
3359 
834) 
3324 

3624 
8609 
3594 
8578 
3563 

3853 
884  / 
3828 
88(6 
3803 

4083 
9073 
4063 
9052 
4042 

43(2 
9305 
4297 
9289 
4282 

454( 
953  6 
4531 
9526 
452( 

477) 
9768 
4766 
9763 
476( 

91 
92 
93 
94 
95 

9 
97 
98 
99 
100 

2777 
1452 
#(27 
880  / 

7476 

2638 
1311 
9985 
8658 
733  / 

2499 
1171 
9843 
8515 
7187 

2360 
(030 
970( 
837( 
7042 

222  ( 
0890 
9559 
8228 

6897 

2082 
0749 
94(7 
8084 
6752 

/942 

0608 
9274 
794  ( 

6607 

(803 

0468 
9/32 
7797 
646( 

1663 

0327 
8990 
7653 
6316 

S3'  (524 
84-0(86 
84-8847 
85-7509 
86-6171 

47-7580 

48  2554 
48-7529 
49-2504 
49-7479 

7822 
2799 
7776 
2754 
773  ( 

8064 
3044 
8024 
3003 
7983 

8306 
3288 
827  ( 
3253 

8236 

8548 
3533 
85/8 
3503 
8488 

8790 

3778 
8765 
3753 
8740 

9032 
4022 
90(2 
4002 
8992 

9274 
4267 
9259 
4252 
9244 

95(6 
4511 
9506 
450  ( 
9496 

9758 
4756 
9753 
475) 
9748 

96 
97 
98 
99 
00 

10' 

9' 

8' 

r 

6' 

5' 

•4' 

3 

2' 

1' 

1(1' 

9' 

8' 

7' 

6'    5' 

4'    3'  |  2' 

F 

60' 

SINE. 

COSINE.            60° 

180 


TRAVERSE  TABLES. 


30 
/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

COSINE. 

SINE.           30° 

o' 

r  |  a- 

:j' 

4'  |  5' 

6' 

7 

8' 

9' 

0' 

r 

2' 

3' 

4'    5' 

&   7'  I  8'   9' 

/ 

2 
3 
4 
5 

8660 
732( 
598  ( 
464/ 
330  / 

8659 
73/8 
5976 
4635 
3294 

8657 
73/5 
5972 
4629 
3287 

8656 
73/2 
5968 
4624 
3279 

8654 
7309 
5963 
46/8 
3272 

8653 
7306 
5959 
46/2 
3265 

8652 
7303 
5955 
4606 
3258 

8650 
7300 
5950 
4600 
3250 

8649 
7297 
5946 
4594 
3243 

•8647 
C7294 
2'  594) 
3'4589 

4  '3236 

•5000 
/  '0000 
C5000 
2-0000 
2'5000 

5003 
0005 
5008 
00/0 
50/3 

5005 
00/0 
50/5 
0020 
5025 

5008 
00/5 
5023 
0030 
5038 

50/0 
0020 
5030 
0040 
5050 

50/3 
0025 
5038 
0050 
5063 

50/5 
0030 
5045 
0060 
5076 

50/8 
0035 
5053 
0070 
5088 

5020 
0040 
5060 
0081 
5/0/ 

5023 
0045 
5068 
009  / 
5113 

7962 
0622 
9282 

7942 
6603 

/9J3 

06/2 
9270 
7929 
6588 

1944 
060  / 
9259 
79/6 
6573 

(935 
059  / 
9247 
7903 
6559 

/927 
058/ 
9235 
7890 
6544 

/9/8 
057  / 
9224 
7877 
6530 

1909 
056/ 
92/2 
7864 
65/5 

1900 
0550 
9200 
7850 
650  / 

1892 
0540 
9/89 
7837 
6486 

5-/S83 
6-0530 
6-9177 
7-7824 
8'647I 

3-0000 
3-5000 
4-0000 
4'5000 
5-0000 

0015 
50/8 
0020 
5023 
0025 

0030 
5035 
0040 
5045 
0050 

0045 
5053 
0060 
5068 
0076 

0060 
507/ 

0081 
5091 
0101 

0076 
5088 
0101 
5113 
0126 

009  / 
5/06 
OI2/ 
5/36 
0/5/ 

0106 
5/23 
0/41 
5/59 
0/76 

0/2( 
5141 
0161 
5181 
0201 

0136 
5159 
0181 

5204 
0227 

6 
7 
8 
9 
fO 

11 

/2 
13 
(4 
(5 
(6 
/7 
18 
19 
20 

5263 
3923 
2583 
7244 
9904 

5247 
3906 
2564 
/223 
9882 

523  / 
3888 
2545 
/203 
9860 

52/5 
387/ 
2527 
//82 
9838 

5/99 
3853 
2508 
1162 
9816 

5/83 
3836 
2489 
f/42 
9795 

5/67 
38/8 
2470 
1121 
9773 

5/5/ 
3801 
245  / 

no; 
975; 

5/35 
3783 
2432 
/080 
9729 

9'5II8 
IQ'3766 
H'2413 
12-1060 
I2'9707 

5-5000 
6-0000 
6'5000 
7'0000 
7-5000 

5028 
0030 
5033 
0035 
5038 

5055 
0060 
5065 
007/ 
5076 

5083 
009  / 
5098 
0/06 
5//3 

Sill 
0121 
5131 
0141 
5151 

5/39 
0/5/ 
5/64 
0/76 
5/89 

5/66 
0181 

5/96 
02// 
5227 

5/94 
021  ( 
5229 
0247 
5264 

5222 
0242 
5262 
0282 
5302 

5249 
0272 
5295 
03/7 
5340 

// 
12 
13 
14 
15 

8564 
7224 
5885 
4545 
3205 

854/ 
7200 
5858 
45/7 
3/76 

85/8 
7/75 
5832 
4490 
3/47 

8494 
7/50 
5806 
4462 
3//S 

8471 
7125 
5780 
4434 
3089 

8448 
7/0/ 
5754 
4406 
3059 

8424 
7076 
5727 
4379 
3030 

840  f 
705/ 
570  ( 
435  / 
300/ 

S378 
7026 
5675 
4323 
2972 

I3'8354 
14-7001 
IS'5648 
16-4296 
17-2943 

S'OOOO 
8*5000 
9-0000 
9-5000 
/O'OOOO 

0040 
5043 
0045 
5048 
0050 

0081 
5086 
009  / 
5096 
0101 

0(2( 
5/28 
0/36 
5/44 
0/5/ 

0161 
5171 
0181 
5191 
020  / 

020  / 
52/4 
0227 
5239 
0252 

0242 
5257 
0272 
5287 
0302 

0282 
5300 
03/7 
5335 
0352 

0322 
5342 
0363 
5383 
0403 

0362 
5385 
0408 
5430 
0453 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

(865 
0526 
9/86 
7846 
6506 

/S35 
0494 
9/52 
78M 
6470 

(804 
0462 
9//9 
7776 
6434 

(774 
0430 
9085 
774  / 
6397 

(743 
0397 
9052 
7706 
6361 

/7/2 
0365 
90/8 
767/ 
6324 

/682 
0333 
8985 
7636 
6288 

/65/ 
030  / 
895  / 
760/ 
625/ 

/620 
0269 
89/8 
7566 
62/5 

18-1590 
19-0237 
19-8884 
207531 
2C6/78 

/0'5000 
II  -0000 
11-5000 
120000 
12-5000 

5053 
0055 
5058 
0060 
5063 

5106 
0111 
5116 
0121 
5126 

5/59 
0/66 
5/74 
0/8/ 
5/89 

5212 
0222 
5232 
0242 
5252 

5264 
0277 
5290 
0302 
53/5 

53/7 
0332 
5347 
0363 
5378 

5370 
0388 
5405 
0423 
544  J 

5423 
0443 
5463 
0483 
5504 

5476 
0498 
552  / 
0544 
5566 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

5/67 
3827 
2487 
//47 

9808 

5/29 
3788 
2446 
//05 
9764 

509/ 
3748 
2406 
/063 
9720 

5053 
3709 
2365 
(02/ 
9677 

5015 

3670 
2324 
0978 
9633 

4977 
3630 
2283 
0936 
9589 

4939 
359/ 
2242 
0894 
9545 

490  / 
355/ 
2202 
0852 
9502 

4863 
35/2 
2/6) 
0809 
9458 

22'4825 
23-3473 
24-2/20 
25-0767 
25-94/4 

13-0000 
13-5000 
14-0000 
14'SOOO 
15-0000 

0065 
5068 
007( 
5073 
0076 

0131 
5136 
0141 
5146 
0151 

0/96 
5204 
02(2 
52(9 
0227 

0262 
5272 
0282 
5292 
0302 

0327 
5340 
0353 
5365 
0378 

0393 
5408 
0423 
5438 
0453 

0458 
5476 
0493 
55// 
0529 

0524 

5544 
0564 
5584 
0604 

0589 
5fi/2 
0634 
5657 
0680 

3; 

32 
33 
34 
35 
36 
37 
38 
39 
40 

8468 
7/28 
5788 
4449 
3/09 

8423 
7082 
5740 
4399 
3058 

8378 
7035 
5692 
4350 
3007 

8332 
6988 
5644 
4300 
2956 

8287 
6942 
5596 
425  / 
2905 

8242 
6895 
5548 
420  / 
2854 

8/97 
6848 
5500 
4/5/ 
2803 

8/52 
6802 
5452 
4/02 
2752 

8106 
6755 
5404 
4052 
270  / 

26'806/ 
27-6708 
28-5355 
29-4003 
30  2650 

(5-5000 
/  6  -0000 
/6'5000 
(7'COOO 
(7'5000 

5078 
008( 
5083 
0086 
5088 

5156 
0161 
5/66 
0171 
5176 

5234 
0242 
5249 
0257 
5264 

5312 
0322 
5332 
034i' 
5353 

5390 
0403 
54/6 
0428 
5441 

5468 
0483 
5499 
05/4 
5529 

5546 
0564 
5582 
0599 
56/7 

5624 
0644 
5665 
0685 
5705 

5702 
0725 
5748 
0770 
5793 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

1769 
0429 
9090 
7750 
64/0 

(7/7 
0376 
9034 
7693 
6352 

/664 
0322 
8979 
7636 
6294 

(6/2 
0268 
89:14 
7580 
6235 

1559 
02/4 
8868 
7523 
6/77 

/507 
0/60 
88/3 
7466 
6M9 

/455 
0/06 
8758 
7409 
606/ 

/402 
#052 
8702 
7352 
6002 

(349 
9998 
8647 
7295 
5944 

Sl'1297 
3T9944 
32-8591 
33-7238 
34-5885 

IS'OOOO 
(S'5000 
(9-0000 
(9-5000 
20-0000 

009  ( 
5093 
0096 
5098 
0101 

0/81 
5/86 
019( 
5196 
020  / 

0272 
5280 
0287 
5295 
0302 

0363 
5373 
0383 
5393 

0403 

0453 
5466 
0478 
549  / 
0504 

0544 
5559 

0574 
5589 
0604 

0634 
5652 
0670 
5687 
0705 

0725 
5745 
0765 
5785 
0806 

08/6 
5838 
0861 
5884 
0906 

41 
42 
43 
44 
45 

5070 
373( 
239  / 
(05( 
97// 

5011 
3670 
2328 
0987 
9646 

4951 
3608 
2266 
0923 
9580 

489  / 
3547 
2203 
0859 
95/5 

4832 
3486 
2/40 
0795 

9449 

4772 
3425 
2078 
073  / 
9384 

47/2 
3364 
20/5 
0667 
93/8 

4652 
3302 
(952 
0602 
9252 

4592 
324  / 
(890 
0538 
9/87 

35-4532 
36-3/80 
37-1827 
38-0474 
38-9121 

20-5000 
21  -0000 
21  '5000 
22-0000 
22-5000 

5/03 
0/06 
5/08 
Oil  1 
5113 

5207 
02/2 
52/7 
0222 
5227 

53/0 
03/7 
5325 
0332 
5340 

54/3 
0423 
5433 
0443 
5453 

55/6 
0529 
554  / 
0554 
5567 
0579 
5592 
0604 
56/7 
0630 

56/9 
0634 
5650 
0665 
5680 
0695 
57/0 
0725 
5740 
0755 

5723 
0740 
5758 
0775 
5793 

5826 
0846 
5866 
0886 
5906 

5929 
0952 
5974 
0997 
60/9 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

8372 
7032 
5692 
4352 
30/3 

8305 
6964 
5622 
428  / 
2940 

8238 
6895 
5553 
42/0 
2867 

8/7/ 
6827 
5483 
4/38 
2794 

8/04 
6758 
54/3 
4067 
2722 

8037 
6690 
5343 
3996 
2649 

7970 
662/ 
5273 
3924 
2576 

7903 
6553 
5203 
3853 
2503 

7835 
6484 
5/33 
378  1 
2430 

39-7768 
40-64/5 
4  /  '5062 
42-37/0 
43-2357 

23-0000 
23-5000 
24'OOCO 
24-5000 
25'COOO 

or/6 

5//S 
0/2/ 
5/23 
0/26 

0232 
5237 
0242 
5247 
0252 

0348 
5355 
0363 
5370 
0378 

0463 
5473 
0484 
5494 
0504 

OS  II 
5828 
0846 
5864 
0881 

0926 
5947 
0967 
5987 
/007 

/042 
6065 
/087 
6/fO 
//33 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

/673 
0333 
S993 
7654 
63/4 

/599 
0258 
89/6 
7575 
6234 

(525 
0/82 
8839 
7497 
6/54 

/450 
0)06 
8762 
74/8 
6074 

/376 
#030 
8685 
7339 
5994 

(302 
9955 
8608 
726  / 
59/4 

(227 
9879 
8530 
7/82 
5833 

//53 
9803 
8453 
7/03 
5753 

(078 
9727 
8376 
7024 
5673 

44'  /  004 
44  '9  65  / 
45'8298 
46-6945 
47-5592 

25-5000 
26-0000 
26'5000 
27-0000 
27  5000 

5(28 
0/3( 
5(34 
0/36 
5/39 

5257 
0262 
5267 
0272 
5277 

5385 
0393 
5400 
0408 
54/6 

55/4 
0524 
5534 
0544 
5554 

5642 
0655 
5667 
0680 
5693 

5770 
0786 
580  / 
08/6 
5831 

5899 
09/6 
5934 
0952 
5969 

6027 
(047 
6067 
/088 
6/08 

6/55 
//78 
620  / 
(223 
6246 

51 
52 
53 
54 
55 

4974 
3634 
2295 
0955 
96/5 

4893 
3552 
22/0 
0869 
9528 

4811 
3469 
2/26 
0783 
9441 

4730 
3386 
204  / 
0697 
9353 

4648 
3303 
/957 
0611 
9266 

4566 
32/9 
/S72 
0525 
9/78 

4485 
3/36 
/788 
0439 
909  / 

4403 
3053 
/703 
0353 
9003 

432  / 
2970 
16/9 
0267 
8916 

48-4240 
49-2887 
50-/534 
5/-0/S/ 
5  /  "8828 

28-0000 
28-5000 
29-0000 
29-5000 
30-0000 

0/4/ 
5/44 
0/46 
5/49 
0/5/ 

0282 
5287 
0292 
5297 
0302 

0423 
543  / 
0438 
5446 
0453 

0564 
5574 
0584 
5594 
0604 

0705 
57/8 
0730 
5743 
0755 

0846 
586  / 
0876 
589/ 
0906 

0987 
6005 
/022 
6040 
/057 

//28 
6/48 
1168 
6/88 
/208 

/269 
629  / 
(3/4 
6337 
/359 

56 
57 
58 
59 
60 

61 
62 
63 

64 
65 
66 

67 
68 
69 
70 

8275 
6936 
5596 
4256 
29/7 

8/87 
6846 
5504 
4/63 
2822 

8098 
6755 
54/3 
4070 
2727 

8009 
6665 
532  / 
3977 
2633 

7920 
6575 
5229 
3884 
2538 

7S3/ 
6484 
5/37 
3790 
2443 

7742 
6394 
5045 
3697 
2348 

7653 
6303 
4953 
3604 
2254 

7564 
62/3 
486  / 
35/0 
2/59 

527475 
53-6/22 
54-4769 
55-34/7 
56-2064 

30'5000 
3  (  '0000 
3  (  '5000 
32'OOCO 
32-5000 
33-0000 
33-5000 
34-0000 
34-5000 
35-0000 

5/54 
0/56 
5/59 
0/6( 
5/64 
0/66 
5/69 
0/7/ 
5/74 
0/76 

5307 
03/2 
53/7 
0322 
5327 

546  / 
0463 
5476 
0484 
549  / 

5614 
0625 
5635 
0645 
5655 

5768 
078( 
5793 
0806 
58/8 

5922 
0937 
5952 
0967 
5982 

6075 
/093 
61/0 
//28 
6/46 

6229 
/249 
6269 
/289 
6309 

6382 
/405 
6427 
/450 
6473 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

/577 
0237 
8897 
7558 
62/8 

1481 

0/40 
879S 
7457 
6//6 

(385 
#042 
8699 
7357 

60/4 

(289 
9944 
8600 
7256 
59/2 

1192 
9847 
850  / 
7/56 
58/0 

/096 
9749 
8402 
7055 
5708 

1000 
9651 
8303 
6954 
5606 

0904 
9554 
8204 
6854 
5504 

0807 
9456 
8/04 
6753 
5402 

57-0711 
57-9358 
58-8005 
59-6652 
60-5299 

0332 
5337 
0343 
5348 
0353 

0499 
5506 
05/4' 
552  / 
0529 

0665 
5675 
0685 
5695 
0705 

083  / 

5844 
0856 
5869 
088/ 

0997 
60/2 
/027 
6042 
/057 

1/63 
6(8f 
//98 
62/6 
(234 

(329 
6349 
/370 
6390 
/4/0 

/495 
6518 
(54/ 
6563 
/586 

// 
72 
73 
74 
75 

4878 
3538 
2/99 
0859 
95/9 

4775 
3434 
2092 
0751 
94/0 

467/ 
3329 
/986 
0643 
930  / 

4568 
3224 
/880 
0536 
9/92 

4465 
3//9 
(773 
0428 
9082 

436  / 
30/4 
/667 
0320 
8973 

4257 
2909 
(567 
02/2 
8864 

4/54 
2804 
(454 
#104 
8754 

4050 
2699 
7347 
9996 
8645 

6  /  '3947 
62-2594 
63-1241 
63-9888 
64-8535 

35-5000 
36'0000 
36'5000 
37-0000 
37-5000 

5/79 
0/81 
5/84 
0/86 
5/89 

5358 
0363 
5368 
0373 
5378 

5536 
0544 
5552 
0559 
5567 

57/5 
0725 
5735 
0745 
5755 

5894 
0907 
59/9 
0932 
5944 

6073 
(098 
6/03 
1118 
6/33 

625  / 
(269 
6287 
/304 
6322 

6430 
/4SO 
6470 
1490 
65// 

6609 
/63( 
6654 
/676 
6699 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

8/79 
£840 
5500 
4/60 
2820 

8069 
6728 
5386 
4045 
2704 

7958 
66/5 
5273 
3930 
2588 

7847 
6503 
5/59 
3815 
247  / 

7737 
639  / 

5046 
3700 
2354 

7626 
6279 
4932 
3585 
2238 

75/5 
6/67 
48/8 
3470 
2/2/ 

7404 
6054 
4704 
3354 
2004 

7293 
5942 
4590 
3239 
/88S 

657/82 
66-5829 
67-4476 
68  '3/24 
69-1771 

35-0000 
38-5000 
39-0000 
39-5000 
40'0000 

0/9/ 
5/94 
0/96 
5/99 

0202 

0383 
53S8 
0393 
5398 
0403 

0574 
5582 
0589 
5597 
0604 

0766 
5776 
0786 
5796 
0806 

0957 
5970 
0982 
5995 
/007 

1149 

6163 
1178 
6193 
1209 

(339 
6357 
/375 
6392 
/4/0 

/53/ 
655  / 
1571 
659  / 
1611 

(722 
6744 
/767 
6790 
(8/2 

76 
77 
78 
79 
80 

8/ 
82 
83 
84 
85 

I4SI 

0141 
8801 
746  / 
6/22 

(363 
#022 
8680 
7339 
5998 

(245 
9902 
8560 
72/7 
5874 

//27 
9783 
8439 
7095 
5750 

/009 
9663 
83/8 
6972 
5627 

089  / 
9544 
S/97 
6850 
5503 

0773 
9424 
8076 
6727 
5379 

0654 
9305 
7955 
6605 
5255 

0536 
9/85 
7833 
6482 
5/37 

70-0418 
70-9065 
71-7712 
72-6359 
73-5006 

40-5000 
4COOOO 
4  /  '5  000 
42-0000 
42-5000 

5204 
0207 
5209 
02/2 
52/4 

5408 
04/3 
54(8 
0423 
542  S 

56/2 
0620 
5627 
0635 
5642 

58/6 
0826 
5836 
0846 
5856 

6020 
/032 
6045 
(058 
6070 

6224 
(239 
6254 
(269 
6284 

6428 
/445 
6463 
/4SO 
6498 

6631 
1651 
6672 
1692 
6712 

6835 
/858 
6880 
/903 
6926 

8/ 
82 
83 
84 
85 

86 

87 
88 
89 
90 

4782 
3442 
2/02 
0763 
9423 

4657 
33/6 
/974 
0633 
9292 

4532 
3/89 
1846 
0504 
9/6/ 

4406 
3062 
(7/8 
0374 
9030 

428  / 
2935 
/590 
0244 
8899 

4/56 
2809 
/462 
#//5 

8768 

4030 
2682 
/333 
9985 
8636 

3905 
2555 
(205 
9855 
8505 

3779 
2428 
(076 
9725 
8374 

74-3654 
75-2301 
76-0948 
76-9595 
77-8242 

43-0000 
43-5000 
44-0000 
44-5000 
45-0000 

02/7 
52/9 
0222 
5224 
0227 

0433 
5438 
0443 
5448 
0453 

0650 
5657 
0665 
5672 
0680 

0866 
5876 
0886 
5896 
0907 

/083 
6095 
1108 
6121 
1133 

(299 
6314 
/329 
6345 
/360 

/5/6 
6533 
/55( 
6569 
/586 

1732 
6752 
1772 
6792 
1813 

/94S 
697  ( 
(994 
70/6 
2039 

86 
87 
88 
89 
90 

y/ 

92 
93 
94 
95 

8083 
6743 
5404 
4064 
2724 

7951 
6610 
5268 
3927 
2586 

78/8 
6476 
5/33 
3790 
2448 

7686 
6342 
4997 
3653 
2309 

7553 
6208 
4862 
35/6 
2171 

6074 
4726 
3379 
2032 

7288 
5939 
459  / 
3242 

1894 

7/55 
5805 
4455 
3/05 
(755 

7022 
567  / 
43/9 
2968 
/6/7 

78-6889 
79-5536 
80  '4/83 
81-2831 
82-1478 

45-5000 
46-0000 
46-5000 
47-0000 
47  -5000 

5229 
0232 
5234 
0237 
5239 

5458 
0463 
5468 
0473 
5479 

5688 
0695 
5703 
07/0 
57/8 

59/7 
0927 
5937 
0947 
5957 

6/46 
//58 
6/71 
/<84 
6/96 

6375 
/390 
6405 
/420 
6435 

6604 
/62/ 
6639 
/657 
6674 

6833 
/S53 
6873 
(893 
69/3 

7062 
2084 
7/07 
2/30 
7/52 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

96 
97 
98 
99 

;oo 

(384 

#045 
8705 
7365 
6025 

/245 

9904 
8562 
7221 
5880 

//05 
9762 
8420 
7077 
5734 

0965 
962/ 
8277 
6933 
5589 

0825 
9480 
8/34 
6789 
5443 

0685 
9338 
799) 
6644 
5297 

0545 
9197 
7848 
6500 
5151 

0405 
9055 
7705 
6355 
5006 

0265 
89/4 
7562 
62// 
4860 

83-0125 
83-8772 
84-74/9 
85-6066 
86-47/3 

48-0000 
48-5000 
49-0000 
49-5000 
50-0000 

0242 
5244 
0247 
5249 
0252 

0484 
5489 
0494 
5499 
0504 

0725 
5733 
0740 
5748 
0756 

0967 
5977 
0987 
5997 
/007 

/209 
622/ 
/234 
6247 
/259 

/450 
6465 
/480 
6496 
1511 

/692 
67/0 
/727 
6745 
/762 

(933 
6954 
/974 
6994 
20/4 

2/75 
7/98 
2220 
7243 
2266 

60' 

E? 

58' 

57' 

50'  |  55' 

54' 

53' 

52' 

51' 

60' 

69' 

58'  |  57' 

56'   55' 

54' 

53' 

52' 

5T 

59°            SINE. 

COSINE. 

59° 
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TRAVERSE  TABLES. 


30°            COSINE. 

SINE.            30° 

1(V   11' 

\-2' 

Iff 

14'  |  15' 

16'   17'  |  18' 

19' 

10'    11'   12'   13'   14' 

15' 

16'   17'  !  18' 

19' 

/ 
2 
3 
4 
5 
6 
7 
8 
9 
10 

/ 

2 
3 
4 
5 

8646 
7291 
5937 
4583 
3228 

8644 
7288 
5933 
4577 
322/ 

8643 
7285 
5928 
457( 
32(4 

864  / 
7283 
5924 
4565 
3206 

8640 
7280 
59/9 
4559 
3/99 

8638 
7277 
59(5 
4553 
3/92 

8637 
7274 
59/( 
4548 
3/84 

8635 
727  / 
5906 
4542 
3(77 

8634 
7268 
5902 
4536 
3/70 

'8632 
1-7265 
2-5897 
3-4530 
4'3/62 

•5025 

;  -oo5o 

(  '5076 
2'0/D/ 
2-5/26 

5028 
0055 
5083 
0111 
5138 

5030 
0060 
509  / 
0/2/ 
5/5( 

5033 
0065 
5098 
0(3( 
5(64 

5035 
0070 
5/06 
0/4/ 
5/76 

5038 
0075 
S//3 
0/5/ 
5189 

5040 
0081 
512) 
9161 

5201 

5043 
0086 
5/28 
0/7/ 
52/4 

5045 
0091 
5(36 
0(8( 
5226 

5048 
0096 
5/43 
0(91 
5239 

6 

7 
8 
9 
(0 

/874 
0520 
9/65 
7811 

6457 

(865 
0509 
9/54 
7798 

6442 

(856 
0499 
9/42 
7785 
6427 

(848 
0489 
9/30 
7772 

64/3 

(839 
0479 
9//9 
7758 

6398 

(830 
0468 
9/07 
7745 
6384 

/82/ 
0458 
9095 
7732 
6369 

/8/3 

0448 
9083 
77/9 
6354 

1804 
0438 
9072 

7706 
6340 

5-1795 

6-0427 
6  '9060 
77692 
8-6325 

3-0/5/ 
3-5/76 
4'020/ 
4-5227 
5-0252 

0166 
5/94 
022  / 

5249 
0277 

OISI 
5211 
0242 
5272 
0302 

0/96 
5229 
0262 
5294 
0327 

02(( 
5247 
0282 
53/7 

0352 

0226 
5264 
0302 
5340 
0377 

0242 
5282 
0322 
5362 

0403 

0257 
5299 
0342 
5385 
0428 

0272 
53/7 
0362 
5407 
0453 

0287 
5335 
0382 

5430 
0478 

(1 
12 
13 
14 
15 
16 
17 
18 
19 
20 

5/02 
3748 
2394 
(039 
9685 

5086 
373/ 
2375 
(0/9 
9663 

5070 
37/3 
2356 
0998 
964  / 

5054 
3695 
2337 
0978 
96/9 

5038 
3678 
23/8 
0957 
9597 

5022 
3660 
2299 
0937 
9575 

5006 
3643 
2280 
09/6 
9553 

4990 
3625 
2260 
0896 
953  / 

4974 
3607 
224  / 
0875 
9509 

9-4957 
(0-3590 
/  /  -2222 
12-0855 
12'9487 

5  '5277 
6-0302 
6-5327 
7-0352 
7  '5378 

5305 
0332 
5360 
0388 
54/5 

5332 
0362 
5393 
0423 
5453 

5360 
0393 
5425 
0458 
549  / 

5387 
0423 
5458 
0493 
5528 

54/5 
0453 
5491 
0528 
5566 

5443 
0483 
5523 
0564 
5604 

5470 
05/3 
5556 
0599 
564  ( 

5498 
0543 
5589 
0634 
5679 

5526 
0573 
562  / 
0669 
57/7 

II 
12 
13 

14 
15 
16 
17 
18 
19 
20 

833  / 
6976 
5622 
4268 
29/3 

8307 
6952 
5596 
4240 
2884 

8284 
6927 
5569 
4212 
2855 

8261 
6902 
5543 
4/84 
2S26 

8237 
6877 
55/7 
4(57 
2796 

82/4 
6852 
5490 
4/29 
2767 

8(90 
6827 
5464 
4(0( 
2738 

8/67 
6802 

5438 
4073 
2708 

8/43 
6777 
54/( 
4045 
2679 

13-8120 
14-6752 
1  5  '5385 
(6-40(7 
(7-2650 

S'0403 
8'  5428 
9'0453 
9-5478 
(0-0503 

0443 

547/ 
0498 
5526 
0554 

0483 
55/3 
0544 
5574 
0604 

0523 
5556 
0589 
5622 
0654 

0564 
5599 
0634 
5669 
0705 

0604 
5642 
0679 
57/7 
0755 

0644 
5684 
0725 
5765 
0805 

0684 
5727 
0770 
58/3 
0855 

0724 
5770 
08/5 
5860 
0906 

0765 
58/2 
0860 
5908 
0956 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

/559 
0205 
8850 
7496 
6/42 

/528 
0/73 
88/7 
746  / 
6(05 

(498 
0140 
8783 
7426 
6069 

(467 
0108 
8750 
739  / 

6032 

(436 
0076 
87/6 
7356 
5996 

U05 
0044 
8682 
732/ 
5959 

(375 
#0/2 
8648 
7285 
5922 

/344 
9979 
86/5 
7250 
5886 

/3(3 
9947 
858  1 
72(5 
5849 

IS'1282 
(8-99/5 
(9-8547 
207/80 
2C58/2 

JO'5529 
/C0554 
//•5579 
/  2'  0604 
12-5629 

558  / 
0609 
5637 
0664 
5692 

5634 
0664 
5695 
0725 
5755 

5687 
0720 
5752 
0785 
58/8 

5740 
0775 
58/0 
0845 
588( 

5793 
0830 
5868 
0906 
5944 

5845 
0886 
5926 
0966 
6006 

5898 
094  / 
5984 
(026 
6069 

595  / 
0996 
6041 
(087 
6/32 

6004 
(05( 
6099 
(147 
6(95 

21 
22 
23 
24 
25 

4787 
3433 
2079 
0725 
9370 

4749 
3394 
2038 
0682 
9326 

4711 

3354 
1997 
0640 

92S2 

4673 
33/5 
/956 
0597 
9239 

4635 
3275 
(9/5 
0555 
9/95 

4597 
3236 
(874 
05/2 
9/5/ 

4559 
3/96 
(833 
0470 
9/07 

452  ( 

3/56 
(792 
0427 
9063 

4483 
3((7 
(75( 
0385 
90/9 

22-4445 
23-3077 
24-1710 
25-0342 

25-8975 

(3-0654 
(3-5680 
/4'0705 
/4'5730 
/5-0755 

0720 
5747 
0775 
5803 
083/ 

0785 
58/5 
0846 
5876 
0906 

085  / 

5883 
09/6 
5949 
098/ 

0916 
5951 
0986 
6022 
(057 

0981 
6019 
1057 
6094 
1132 

(047 

6087 
//27 
6/67 
/208 

1112 

6155 
1197 
6240 
1283 

//77 
6222 
(268 
63/3 

/358 

(242 
6290 
(338 
6386 
(434 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

8016 
6662 
5307 
3953 
2599 

797) 
66/5 
5259 
3903 
2547 

7925 
6568 
52// 
3853 
2496 

7880 
652  / 
5/62 
3804 
2445 

7834 
6474 
5//4 
3754 
2394 

7789 
6427 
5066 
3704 
2342 

7744 
6380 
50/7 
3654 
229  / 

7698 
6334 
4969 
3604 
2240 

7653 
6287 
492  ( 
3555 
2(88 

26'7607 
27-6240 
28-4872 
29-3505 
30-2/37 

/5'5780 
/  6  '0805 
/6'583/ 
(7-0856 
(7-588) 

5858 
0886 
59/4 
094  / 
5969 

5936 
0966 
5997 
(027 
6057 

60/4 
(047 
6080 
1112 
6/45 

6092 
/I27 
6/62 
//98 
6233 

6/70 
/208 
6245 
/2S3 
632/ 

6248 
/2S8 
6328 
/369 
6409 

6326 
/368 
641  / 
(454 
6497 

6404 
1449 
6494 
(539 
6585 

6481 
/529 
6577 
(625 
6673 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

/244 
9890 
8536 
7181 
5827 

//92 
9836 
8480 
7/24 
5768 

//39 
9782 
8424 
7067 
57/0 

(086 
9728 
8369 
70/0 
565  / 

/034 
9673 
83/3 
6953 
5593 

098/ 
96/9 
8257 
6896 
5534 

0928 
9565 
8202 
6839 
5476 

0875 
95// 
8/46 
67S/ 
54/7 

0822 
9456 
8090 
6724 
5358 

31-0770 
31-9402 
32-8035 
33-6667 
34-5300 

(8-0906 
(8'593/ 
/  9  '0956 
(9'5982 
20-/007 

0997 
6024 
(052 
6080 
1/07 

(087 
6//7 
(148 
6/78 
(208 

((78 

62/0 
/243 
6276 
(309 

/26S 
6303 
/339 
6374 
(409 

(359 
6396 
1434 

6472 
/5/0 

(449 
6489 
(530 
6570 
(6/0 

(540 
6582 
(625 
6668 
1711 

(630 
6675 
(720 
6766 
1811 

(720 
6768 
/8/6 
6864 
/9/2 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

4473 
3118 
1764 
0410 
9055 

44/3 
3057 
/70/ 
0345 
8989 

4353 
2995 
/638 
028  1 
8924 

4293 
2934 
/575 
0216 
8858 

4233 
2872 
(5/2 
0/52 
8792 

4/73 
28// 
1449 
0088 
8726 

4//2 
2749 
(386 
#023 
8660 

4052 
2688 
(323 
9959 
8594 

3992 
2626 
(260 
9894 
8528 

35-3932 
36-2564 
37-1/97 
37'9829 
38-8462 

20-6032 
2C(057 
2  (  "6082 
22-//07 
22-6(33 

6/35 
//63 
6/90 
(2/8 
6246 

6238 
(268 
62?9 
(329 
6359 

634  / 
(374 
6407 
(439 
6472 

6444 
I4SO 
65/5 
(550 
6585 

6547 
(585 
6623 
1661 
6698 

6650 
1691 
6731 
1771 
681  1 

6753 
(796 
6839 
/882 
6924 

6856 
(902 
6947 
(992 
7037 

6959 
2007 
7055 
2/03 
7/50 

41 
42 
43 
44 
45 

7701 
6347 
4992 
3638 

2284 

7634 
6278 
4922 
3566 
22H 

7566 
6209 
4852 
3495 
2/37 

7499 
6140 
4782 
3423 
2064 

7432 
6072 
47// 
335  / 
1991 

7364 
6003 
464/ 
3279 
19/8 

7297 
5934 
457) 
3208 
/844 

7229 
5865 
4500 
3/36 
/77/ 

7/62 
5796 
4430 
3064 
/698 

397094 
40-5727 
4  /  '4359 
42-2992 
43'  /  624 

23-//5S 
23-6/83 
24-/208 
24-6233 
25V259 

/274 
630  / 
/329 
6357 
(384 

(389 
64/9 
/450 
6480 
(5/0 

/505 
6538 
/570 
6603 
(636 

(620 
6656 
/69/ 

6726 
/76( 

1736 

6774 
1812 
6849 
(887 

1852 
6892 
1932 
6972 
2013 

(967 
70/0 
2053 
7095 
2/38 

2083 
7/28 
2/73 
72/9 
2264 

2/98 
7246 
2294 
7342 
2389 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

0929 
9575 
822  / 
6866 
55/2 

0855 
9499 
8143 
6787 
5432 

0780 
9423 
8066 
6708 
535  / 

0705 
9347 
7988 
6629 
527/ 

0631 
9271 
7910 
6550 
5/90 

0556 
9/94 
7833 
6471 
5//0 

048  / 
9//S 
7755 
6392 
5029 

0407 
9042 
7677 
63/3 
4948 

0332 
8966 
7600 
6234 
4868 

44-0257 
44-8889 
45-7522 
46-6/54 
47-4787 

25  '6284 
26-/309 
26-6334 
27'/359 
27-6384 

64/2 
/440 
6467 
/495 
6523 

6540 
(570 
660  / 
(63( 
6661 

6668 
(70( 
6734 
1767 
6799 

6797 
/S32 
6867 
(902 
6937 

6925 
(962 
7000 
2038 
7076 

7053 
2093 
7/33 
2/74 

72/4 

7/8) 
2224 
7267 
2309 
7352 

7309 
2354 
7400 
2445 
7490 

7437 
2485 
7533 
258/ 
7628 

51 
52 
53 
54 
55 

56 
57 
58 
59 

60 

4/58 
2803 
1449 
0095 

8740 

4076 
2720 
(364 
4008 
8653 

3994 
2637 
(279 
9922 
8565 

39/2 
2553 
((94 
9836 
8477 

3830 
2470 
I//0 
9749 
8389 

3748 
2386 
/025 
9663 
830  / 

3666 
2303 
0940 
9576 
82/3 

3584 
22/9 
0855 
9490 
8/25 

3502 
2/35 
0769 
9403 
8037 

48-34/9 
49'2052 
50-0684 
50-93/7 
5/V949 

28'/4(0 
28-6435 
29'(460 
29-6485 
30-/5/0 

/550 
6578 
(606 
6633 
1661 

/69( 
672  / 
(752 
6782 
(8(2 

(832 
6865 
(897 
6930 
/963 

/973 

7008 
2043 
7078 
2//4 

21  13 
7151 
2189 
7227 
2264 

2254 
7294 
2335 
7375 
24/5 

2395 
7438 
2480 
7523 
2566 

2535 
758/ 
2626 
767) 
27/7 

2676 
7724 
2772 
78/9 
2867 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

7386 
6032 
4677 
3323 

(969 

7297 
594  / 
4585 
3230 
1874 

7208 
5850' 
4493 
3/36 
1779 

7((8 
5760 
440  / 
3042 
(683 

7029 
5669 
4309 
2948 
(588 

6940 
5578 
42/6 
2855 
(493 

6850 
5487 
4/24 
276  / 
(398 

676/ 
5396 
4032 
2667 
1302 

'6671 
5305 
3939 
2573 
(207 

52-6582 
53-52/4 
54-3847 
55-2479 
56'///2 

30-6535 
3C(56) 
3C6586 
32"/6// 
32-6636 

6689 
(7/6 
6744 
/772 
6800 

6842 
(872 
6903 
(933 
6963 

6995 
2028 
706/ 
2094 
7/26 

7/49 
2/84 
72/9 
2255 
7290 

7302 
2340 
7378 
24/5 
7453 

7455 
2496 
7536 
2576 
76/6 

7609 
265( 
7694 
2737 
7780 

7762 
2807 
7852 
2898 
7943 

79/5 
2963 
SO// 
3058 
8/06 

61 
62 
63 
64 
65 

06(4 
9260 
790« 
655  ( 
5/97 

05(8 
9/62 
7806 
6451 
5095 

0421 
9064 
7707 
6350 

4992 

0325 
8966 
7607 
6249 
4890 

0228 
8868 
7508 
6/48 

4787 

0/3/ 
8770 
7408 
6046 

4685 

#035 
8672 
7308 
5945 

4582 

9938 
8573 
7209 
5844 

4480 

984  ( 
8475 
7(09 
5743 

4377 

56-9744 
57-8377 
587009 
59-5642 
60-4274 

33'/66/ 
33-6686 
34'/7/2 
34-6737 
35'/762 

/827 

6855 
/883 
69/0 
/938 

(993 
7023 
2054 
7084 
2/(4 

2/59 
7/92 
2224 
7257 
2290 

2325 
7360 
2395 
743  / 

2466 

249  / 
7529 
2566 
7604 
2642 

2657 
7697 
2737 
7777 
28/8 

2822 
7865 
2908 
795  / 

2994 

2988 
8033 
3079 
8/24 
3/69 

3/54 
8202 
3250 
8297 
3345 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

3843 
2488 
1134 
9780 
8425 

3739 
2383 
(027 
9672 
83(6 

3635 
2278 
092( 
9563 
8206 

353  ( 
2(72 
0814 
9455 
8096 

3427 
2067 
0707 
9347 
7987 

3323 
(962 
0600 
9238 
7877 

32/9 
(856 
0493 
9/30 
7767 

3//5 
(750 
0386 
9021 
7657 

30/( 
/645 
0279 
89/3 
7547 

61-2907 
62-1539 
63-0/72 
63-8804 
647437 

35-6787 
36-/S/2 
36-6837 
37-/S63 
37-6888 

6966 
(993 
7021 
2049 
7076 

7/44 
2/74 
7205 
2235 
7265 

7323 
2355 
7388 
242  / 
7453 

750  / 
2536 
7572 
2607 
7642 

7680 
27/7 
7755 
2793 
783  / 

7858 
2898 
7938 
2979 
80/9 

8036 
3079 
8/22 
3/65 
8207 

82/5 
3260 
8305 
3350 
8396 

8393 
344/ 
8489 
3536 
8584 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

7071 
5717 
4362 
3008 
(654 

6960 
5604 
4248 
2893 
(537 

6849 
5492 
4/34 
2777 
(420 

6738 
5379 
4020 
266  / 
(303 

6626 
5266 
3906 
2546 
1/86 

65*5 
5/53 
3792 
2430 
(068 

6404 
5040 
3677 
23/4 
095  ( 

6292 
4928 
3563 
2/98 
0834 

6(8( 
48/5 
3449 
2083 
0716 

65'6069 
66-4702 
67-3334 
68-1967 
69-0599 

3S-/9/3 
38-6938 
39'/963 
39-6988 
40-20(4 

2(04 
7/32 
2/59 
7/87 
22/5 

2295 
7325 
2356 
7386 
24/6 

2486 
75/9 
2552 

7584 
26/7 

2677 
77/2 

2748 
7783 
28(8 

2868 
7906 
2944 
798/ 
30/9 

3059 
8099 
3/40 
8/80 
3220 

3250 
8293 
3336 
8378 
342/ 

3441 
8486 
3532 
8577 
3622 

3632 

8680 
3727 
8775 
3823 

76 
77 

78 
79 
80 

81 
82 
83 
84 

as 

0300 
8945 
7591 
6237 
4882 

0181 
8825 
7470 
61/4 
4758 

4063 
8705 
7348 
599  / 
4634 

9944 
8585 
7227 
5868 
4509 

9825 
8465 
7/05 
5745 
4385 

9707 
8345 
6983 
5622 
4260 

9588 
8225 
6862 
5499 
4/36 

9469 
8/05 
6740 
5376 

40  M 

9350 
7984 
66(8 
5252 
3886 

69-9232 
707864 
7T6497 
72-5129 
73-3761 

40-7039 
4  (  '2064 
4C7089 
42-2/14 
427/39 

7242 
2270 
7298 
2326 
7353 

7446 
2476 
7507 
2537 
7567 

7650 
2682 
77/5 
2748 
778  / 

7853 
2899 
7924 
2959 
7994 

8057  8260 
3095  330  / 
8/32  834( 
3/70  338( 
8208  ;  842( 

8464 
3507 
8549 
3592 
8635 

S667 
37/3 
8758 
3803 
8848 

887  / 
39/9 
8966 
40/4 
9062 

81 
82 
83 
84 
85 

86 
87 
88 
89 

90 

3528 
2/74 
0819 
9465 
Sill 

3402 
2046 
0691 
9335 
7979 

3276 
1919 
0562 
9205 

7847 

3(50 
1792 

0433 
9074 
77/6 

3025 
1664 
0304 
8944 
7584 

2899 
(537 

0175 
88/4 
7452 

2772 
(409 
4046 
8683 
7320 

2646 

/282 
99/7 
8553 
7/88 

2520 
//54 
9788 
8422 
7056 

74-2394 
75-1026 
75'9659 
76-8291 
77-6924 

43-2(65 
43-7(90 
44'  22  15 

44-7240 
45-2265 

238) 
7409 
2436 
7464 
2492 

2597 

7627 
2658 
7688 
27/8 

28/3 

7846 
2879 
79// 

2944 

3030 
8065 
3/00 
8/35 

3/70 

3246 

8283 
332/ 
8359 
3397 

3462 
8502 
3542 
8582 
3623 

3678 
872  ( 
3763 
8806 
3849 

3894 
8939 
3984 
9030 
4075 

4//0 
9/58 
4205 
9253 
4301 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

59 

6756 
5402 
4048 
2693 
/339 

6623 
5267 
39/2 
2556 
(200 

6490 
5/33 
3776 
24/8 
1061 

6357 
4998 
3639 
228  / 
0922 

6224 
4863 
3503 
2/43 
0783 

60S>0 
4729 
3367 
2005 
0644 

5957 
4594 
323  / 
(868 
0504 

5823 
4459 
3094 
/730 
0365 

5690 
4324 
2958 
(592 
0226 

78'5556 
79-4/89 
•SO'2821 
81-1454 
82-0086 

45'7290 
46  '23  16 
46'734I 
47-2366 
47-7391 

75/9 
2547 
7575 
2602 
7630 

7748 
2778 
7809 
2839 
7869 

7977 
30/0 
8042 
3075 
8/08 

8206 
324  ( 
8276 
33// 

8347 

8434 
3472 
85/0 
3548 
8585 

8663 
3703 
8743 
3784 
8824 

8892 
3934 
8977 
4020 

9063 

9(20 
4/65 
92// 
4256 
930  ( 

9349 
4396 

9444 
4492 

9540 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

9985 
8630 
7276 
5922 
4567 

9844 
8488 
7(33 
5777 
4421 

9704 

8347 
6989 
5632 
4275 

9563 
8205 
6846 
5487 
4/28 

9423 

8063 
6702 
5342 
3982 

9282 
7920 
6559 
5(97 

3836 

9(4( 

7778 
64/5 
5052 
3689 

900  / 
7636 
627/ 

4907 
3542 

8860 

7494 
6/28 
4762 

3396 

82-87(9 
83  735  / 
84  '5984 
85-46/6 
86-3249 

48-24/6 
4S744/ 
49-2467 
497492 
50-2517 

2658 
7685 
27/3 
774  / 
2769 

2899 
7929 
2960 
7990 

3020 

3/40 
8/73 
3206 
8239 
327/ 

3382 
84/7 
3452 
8487 
3523 

3623 
866( 
3699 
8736 
3774 

3864 
8904 
3945 
8985 
4025 

4/05 
9(48 
4(9( 
9234 
4277 

4346 
9392 
4437 
9482 
4528 

45SS 
9635 
4683 
973/ 
4779 

50' 

4'J' 

48'  |  47' 

40'   45' 

44' 

43' 

42' 

41' 

.')()' 

4'J'   -kV   4('   -ili' 

45' 

44' 

43' 

4-2' 

41' 

0 

SINE. 

COSINE.            59° 
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TRAVERSE  TABLES. 


30C 
/ 

2 
3 

4 
5 

COSINE. 

SINE. 

30° 

20'  1  21' 

22' 

23'  - 

24' 

5? 

55 

•27' 

28'    29' 

20' 

2!' 

22' 

23' 

24' 

2.V 

se1 

27' 

28'   20' 

1 

2 

3 
4 
5 

S63/ 
7262 
5893 
4524 
3/55 

8630 
7259 
5889 
45/8 
3/48 

8628 
7256 
5884 
45/2 

3/40 

8627 
7253 
5880 
4506 
3/33 

8625 
7250 
5875 
450( 
3)26 

8624 
7247 
5871 
4495 
3((8 

8622 
7244 
5867 
4489 
3111 

862  / 
7241 
5862 
4483 
3/04 

86/9 
7238 
5858 
4477 
3096 

•86/8 
/  7236 
2-5853 
3'447( 
4'3089 

•5050 
CO(OI 
C5(5( 
2'020( 
2'525( 

5053 
0(06 
5(58 
02(( 
5264 

5055 
0111 
5166 
0221 
5277 

5058 
0//6 
5/73 
023  ( 
5289 

5060 
0(2) 
5(S( 
024  ( 
5302 

5063 
0(26 
5(89 
025  ( 
53(4 

5065 
OI3/ 
5/96 
026  ( 
5327 

5068 
0/36 
5204 
027  / 
5339 

5070 
0(4( 
52(( 
028( 
5352 

5073 
0146 
5219 
0292 

5364 

6 

7 
8 
9 

/O 

(786 
04/7 
9048 
7679 
63/0 

1777 
0407 
9036 
7666 
6295 

(768 
0397 
9025 
7653 
628; 

(760 
0386 
90(3 
7639 
6266 

1751 
0376 
900( 
7626 
625  / 

(742 
0366 
8989 
76/3 
6237 

1733 
0355 

8978 
7600 
6222 

1724 

0345 
8966 
7586 
6207 

1715 
0335 
8954 
7573 
6/92 

5-/707 
6  '0324 
6'8942 
7-7560 
8-6/78 

3'0302 
3-5352 
4'0402 
4-5453 
5-0503 

03/7 

5370 
0422 
5475 
0528 

0332 
5387 
0443 
5498 
0553 

0347 
5405 
0463 
5520 
0578 

0362 
5422 
0483 
5543 
0603 

0377 

5440 
0503 
5566 
0628 

0392 
5457 
0523 
5588 
0654 

0407 
5475 
0543 
56/( 
0679 

0422 
5493 
0563 
5633 
0704 

0437 
55)0 
0583 
5656 
0729 

6 

7 

a 

9 
10 

// 
12 

13 
14 
15 
16 
17 
18 
19 
20 

494) 
3572 
2203 
0834 
9465 

4925 
3555 
2/84 
08/4 
9443 

4909 
3537 
2/65 
0793 
942; 

4893 
35/9 
2M6 
0773 
9399 

4877 
3502 
2/27 
0752 
9377 

4860 
3484 
2/08 
073  / 
9355 

4844 
3466 
2088 
07/( 
9333 

4828 
3449 
2069 
0690 
93(( 

48/2 
3431 
2050 
0669 
9289 

9-4795 
(0'34(3 
//  -2031 
(2'0649 
12-9267 

5-5553 
6'0604 
6  '5654 
7-0704 
7'5754 

558  / 
0634 
5687 
0739 
5792 

5609 
0664 
5719 
0774 
5830 

5636 
0694 
5752 
08/0 
5867 

5664 
0724 
5784 
0845 
5905 

569  ( 
0754 
58/7 
0880 
5943 

57/9 
0784 
5850 
09/5 
5980 

5746 
08(4 
5882 
0950 
60(8 

5774 
0844 
59/5 
0985 
6056 

5802 
0875 
5947 
(020 
6093 

II 

12 
13 
14 
15 
16 
17 
18 
19 
20 

8096 
6727 
5358 
3989 
2620 

8073 
6702 
5332 
396; 
259  / 

8049 
6677 
5305 
3934 
2562 

8026 
6652 
5279 
3906 
2532 

8002 
6627 
5252 
3878 
2503 

7979 
6602 
5226 
3850 
2473 

7955 
6577 
5199 
3822 
2444 

793  ( 
6552 
5(73 
3794 
24/4 

7908 
6527 
5(46 
3766 
2385 

(3-7884 
(4-6502 
I5'5I20 
16-3738 
17-2355 

8-0805 
S'5855 
9"0905 
9'5956 
(0-(006 

0845 
5898 
095  ( 
6003 
(056 

0885 
5940 
0996 
605  ( 
((06 

0925 
5983 
(04( 
6099 
1/57 

0965 
6026 
1086 
6(46 
(207 

(006 
6068 
1131 
6194 
1257 

(046 
6111 
1176 
6242 
1307 

(086 
6(54 
(222 
6289 
(357 

((26 
6(96 
(267 
6337 
(407 

((66 
6239 
(3(2 
6385 

(458 

21 
22 
23 
24 
25 

(25/ 

9882 
85/3 
7/44 
5775 

;22/ 
9850 
8480 
7/09 
5739 

;/90 
98/8 
8446 
7074 
5702 

J/59 
9785 
84/2 
7039 
5665 

)/28 
9753 
8378 
7003 
5628 

(097 
972( 
8344 
6968 
5592 

/066 
9688 
83/0 
6933 
5555 

(035 
9656 
8276 
6897 
55/8 

1004 
9623 
8243 
6862 
54S( 

18  0973 
IS'9591 
19-8209 
20-6826 
2T5444 

fO'6056 
(C((07 
(C6I57 
J2')207 
)2'6257 

6(09 
((62 
62(5 
(267 
6320 

6/62 
/2/7 
6272 
(328 
6383 

62/4 
(272 
6330 
(388 
6446 

6267 
(327 
6388 
(448 
6508 

6320 
(383 
6445 
(508 
657( 

6372 
(438 
6503 
(569 
6634 

6425 
(493 
6561 
(629 
6697 

6478 
1548 
66/9 
(689 
6759 

6530 
(603 
6676 
(749 
6822 

21 
22 
23 

24 
25 

26 
27 
28 
29 
30 

4406 
3038 
(669 
0300 
893  / 

4368 
2998 
/627 
0257 
8886 

4330 
2958 
(586 
02/4 
8842 

4292 
29/8 
(545 
0/72 
8798 

4254 
2879 
(504 
0(29 
8754 

42(5 
2839 
(463 
0086 
87/0 

4)77 
2799 
(42( 
0044 
8666 

4/39 
2759 
(380 
#00( 
8622 

4(00 
2720 
(339 

9958 
8577 

22-4062 
23'2680 
24-1298 
24-99/5 
25-8533 

)3'  (308 
(3-6358 
/4-/408 
(4'6459 
(5-1509 

(373 
6426 
(479 
653  ( 

(584 

(438 

6494 
(549 
6604 
(660 

(504 
656  ( 
(6(9 
6677 
(735 

(569 
6629 
(689 
6750 
(8/0 

(634 

6697 
(760 
6823 
(885 

(699 
6765 
(830 
6895 
(96) 

/764 
6832 
(900 
6968 
2036 

(830 
6900 
(970 
704( 
2111 

(895 
6968 
204  / 
7«3 
2(86 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

7562 
6/93 
4824 
3455 
2086 

75/16 
6146 
4775 
3405 
2034 

7470 
6099 
4727 
3355 
(983 

7425 
6051 
4678 
3305 
(93( 

7379 
6004 
4630 
3255 
(880 

7334 
5957 
4581 
3205 
(828 

7288 
59/0 
4532 
3/54 
(777 

7242 
5863 
4484 
3104 
1725 

7/97 
58/6 
4435 
3054 
(674 

26-7151 
27-5769 
28-4386 
29-3004 
30-1622 

(5-6559 
/6-/6/0 
/  6  '6660 
(7')7)0 
)  7  '6760 

6637 
(690 
6743 
(796 
6848 

67/5 
(770 
6826 
/88( 
6936 

6793 
(850 
69C8 
(966 
7024 

6870 
(93) 
699  / 
205  / 
7((2 

6948 
20M 
7074 
2/37 
7200 

7026 
209( 
7(57 
2222 
7287 

7(04 
2(72 
7239 
2307 
7375 

7181 
2252 
7322 
2393 
7463 

7259 
2332 
7405 
2478 
755  ( 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

07/7 
9348 
7979 
66/0 
524  / 

0664 
9293 
7923 
6552 
5/82 

06/( 
9239 
7867 
6495 
5/23 

0558 
9)84 
78(( 
6438 
5064 

0505 
9/30 

7755 
6380 
5005 

0452 
9076 
7699 
6323 
4947 

0399 
902( 
7643 
6265 

4888 

0346 
8967 
7587 
6208 
4829 

0293 
89)2 
7531 
6/50 

4770 

3C0240 
3  C885  7 
32-7475 
33-6093 
34'47// 

/8-;s// 

(8'686( 
(9"(9(; 
(9-6962 
20-20(2 

)90( 
6954 
2007 
7060 
2//2 

(99) 

7047 
2/02 
7/57 
22/3 

2082 
7(40 
2(97 
7255 
23/3 

2(72 
7233 
2293 
7353 

24(4 

2262 

7325 
2388 
745  ( 
25(4 

2353 
7418 
2483 
7549 
26(4 

2443 
7511 
2579 
7647 
27/5 

2533 

7604 
2674 
7744 
28(5 

2624 
7696 
2769 
7842 
29(5 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

3872 
2503 
//34 
9765 
8396 

38/2 
2441 
/07/ 

9700 
8330 

375  / 
2379 
(007 
9635 
8264 

3691 
23/8 
0944 
957) 
8/97 

363  i 
2256 
088/ 
9506 
8/3) 

3570 
2194 
08(8 
944  ( 
8065 

35/0 
2/32 
0754 
9376 
7999 

3449 
2070 
069  ( 
93(2 
7932 

3389 
2008 
0627 
9247 
7866 

35-3328 
36'  (946 
37-0564 
37-9182 
38-7800 

20-7062 
21  -21  13 
217163 
22-22/3 
22-7263 

7/65 
22(8 
727  ( 
2324 
7376 

7268 
2323 
7379 
2434 
7489 

737( 
2429 
7487 
2544 
7602 

7474 
2534 
7595 
2655 
77(5 

7577 
2640 
7702 
2765 
7828 

7680 
2745 
78(0 
2876 
794( 

7782 
2850 
79/8 
2986 
8054 

7885 
2956 
8026 
3096 
8/67 

7988 
306  ( 
8(34 
3207 
8279 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 
47 
48 
49 
50 

7027 
5658 
4289 
2920 
/55/ 

6959 
5589 
42/8 
2848 
(477 

6892 
5520 

4/48 
2776 
(404 

6824 
545  ( 
4077 
2704 
(330 

6756 
538) 
4007 
2632 
/257 

6689 
53(2 
3936 
2560 
((83 

662( 
5243 
3865 
2487 
I//0 

6553 
5(74 

3794 
24(5 
1036 

6485 
5/04 
3724 
2343 
0962 

39  '64  17 
40-5035 
4  /  "3653 
42  '227  / 
43-0888 

23-23/4 

23-7364 
24-24/4 
24V465 
25-25/5 

2429 
7482 
2535 
7588 
2640 

2545 
7600 
2655 
77(( 

2766 

2660 
77(8 
2776 
7834 
289  / 

2776 
7836 
2896 
7957 
30/7 

289  ( 
7954 
30(7 
8079 

3/42 

3006 
8072 
3(37 
8202 
3268 

3f22 
8/90 
3257 
8325 
3393 

3237 
8307 
3378 
8448 
35/9 

3352 
8425 
3498 
857  ( 
3644 

51 
52 
53 
54 
'  55 

0)82 
88/3 
74  a 
6075 
4706 

0/07 
8737 
7366 
5996 
4625 

#032 
8660 
7288 
59/6 
4544 

9957 
8584 
72/0 
5837 
4463 

9882 
8507 
7)32 
5757 
4383 

9807 
843  ( 
7054 
5678 
4302 

9732 
8354 
6976 
5598 
422( 

9657 
8277 
6898 
5519 
4(39 

958) 
820) 
6820 
5439 
4058 

43-9506 
44-8/24 
45-6742 
46-5359 
47-3977 

25-7565 
26-26(5 
26-7666 
27-27/6 
27-7766 

7693 
2746 
7799 
2852 
7904 

782) 
2877 
7932 
2987 
8043 

7949 
3007 
8065 
3/23 
8/8( 

8077 
3/38 
8(98 
3258 
83(9 

8205 
3268 
833  / 
3394 
8457 

8333 
3398 
8464 
3529 
8595 

846  / 
3529 
8597 
3665 
8732 

8589 
3659 
8730 
3800 
8870 

87/7 
3790 
8862 
3935 
9008 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

3337 
/96S 
0599 
9230 
786; 

3255 
/884 
05/4 
9;43 

7773 

3/72 
1801 
0429 
9057 
7685 

3090 
(7(7 
0343 
8970 
7596 

3008 
)633 
0258 
8883 
7508 

2925 
(549 
0173 
8796 
7420 

2843 
(465 
0087 
8709 
7331 

2760 
(38( 
#002 
8622 
7243 

2678 
(297 
99/6 
8535 
7/55 

48'2595 
49-1213 
49-9831 
50-8448 
Sl'7066 

28-28/7 
28-7867 
29-29/7 
29-7968 
30'30/S 

2957 
80(0 
3063 
8((6 
3(69 

3098 
8(53 
3209 
8264 
33/9 

3238 
8296 
3354 
84(2 
3470 

3379 

8439 
3500 
8560 
3620 

35/9 

8582 
3645 
8708 
377( 

3660 
8725 
379  ( 
8856 
392( 

3800 
8868 
3936 

9004 
4072 

394  ( 
9011 
4081 
9(52 
4222 

408  / 
9/54 
4227 
9300 
4373 

61 
62 
63 
64 
65 

6492 
5/23 
3754 
2385 
lOlf 

6402 
5032 
3662 
229  ( 

092; 

63)3 
494  / 
3569 
2/97 
0825 

6223 
4850 
3476 
2103 
0730 

6/33 
4758 
3384 
2009 
0634 

6044 
4667 
329( 
(9(4 
0538 

5954 
4576 
3/98 
/820 
0442 

5864 
4484 
3/05 
(726 
0347 

5774 
4393 
30)2 
)632 
025  / 

52-5684 
53-4302 
54-29(9 
55-1537 
56-0(55 

30-8068 
3C3/(8 
3C8I69 
32-32(9 
32-8269 

822( 
3274 
8327 
3380 
8433 

8374 
3430 
8485 
3540 
8596 

8528 
3585 
8643 
370( 
8759 

868( 
374) 
8801 
3862 
8922 

8834 
3896 
8959 
4022 
9085 

8987 
4052 
9//7 
4(83 
9248 

9/40 
4208 
9275 
4343 
94/( 

9293 
4363 
9433 
4504 
9574 

9445 
45(8 
959  ( 
4664 
9737 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

9647 
8278 
6909 
5540 
4/7( 

9550 

8;so 

6809 
5439 
4068 

9453 

sos; 

6709 
5337 
3966 

9356 
7983 
6609 
5236 
3863 

9259 
7884 
6509 
5/34 
3760 

9(62 
7785 
6409 
5033 
3656 

9065 
7687 
6309 
493( 
3553 

8967 
7588 
6209 
4829 
3450 

8870 
7489 
6/09 
4728 
3347 

56-8773 
577390 
58-6008 
59-4626 
60-3244 

33-3320 
33-8370 
34-3420 
34-847; 
35-352; 

3485 
8538 
359) 
8644 
3697 

365  ( 

8706 
3762 
88(7 
3872 

38(7 

8874 
3932 
8990 
4048 

3982 
9043 
4/03 
9/63 

4224 

4(48 
92(1 

4274 
9336 
4399 

43(3 
9379 
4444 
9509 
4575 

4479 
9547 
46/5 

9683 
4750 

4644 
97(5 
4785 
9856 
4926 

48(0 
9883 
4956 
#029 
5/0; 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

2802 
;433 
#064 
8695 
7326 

2698 
;328 
9957 
8587 
72;6 

2594 
1222 
9850 
8478 
7/06 

2489 
(((6 
9742 
8369 
6996 

2385 
(0/0 
9635 
8260 
6885 

2280 
0904 
9527 
8(5( 
6775 

2(76 
0798 
9420 
8042 
6664 

207( 
0692 
93(2 
7933 
6554 

(966 
0585 
9205 
7824 
6443 

6C(862 
62'0479 
62-9097 
63V7(5 
64-6333 

35  '857  ( 
36'362( 
36-8672 
37-3722 
37-8772 

8749 
3802 
8855 
3908 
896  ( 

8928 
3983 
9038 
4094 
9(49 

9(06 
4(64 
922( 
4279 
9337 

9284 
4344 
9405 
4465 
9525 

9462 
4525 
9588 
465  ( 
97(3 

9640 
4706 
977  ( 
4836 
9902 

98(8 
4886 
9954 
5022 

#090 

9996 
5067 
#(37 
5207 
0278 

#(74 
5247 
0320 
5393 
0466 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

5957 
4588 
32/9 
/85( 
0482 

5846 
4475 
3(05 
;734 
0364 

5734 
4362 
2990 
1618 
0246 

5622 
4249 
2875 
1502 
0(29 

55(0 
4(36 
276  ( 
(386 
#0/1 

5398 
4022 
2646 
(269 
9893 

5287 
3909 
253/ 
((53 

9775 

5(74 
3795 
24'6 
(037 
9657 

5062 
3682 
2301 
0920 
9539 

65-4950 
66-3568 
67  2186 
68-0804 
68-9421 

38-3823 

38.8873 
39  '3923 
39'8974 
40-4024 

40(3 
."066 
41(9 
9(72 
4225 

4204 
9260 
4315 
9370 
4426 

4395 
9453 
45(( 
9568 
4626 

4586 
9646 
4706 
9767 
4827 

4776 
9839 
4902 
9965 
5028 

4967 
#032 
5098 
#(63 
5228 

5(58 
0225 
5293 
036  / 

5429 

5348 
04(8 
5489 
0559 
5630 

5539 
06(2 
5684 
0757 
5830 

76 
77 
78 
79 

80 

SI 
82 
83 
84 
85 

9//3 
7744 
6375 
5006 
3637 

8993 
7623 
6253 
4882 
35/2 

8874 
7502 
6;3( 
4759 
3387 

8755 
7382 
6008 
4635 
3262 

8636 
726  / 
5886 
45/2 
3(37 

85(7 
7140 
5764 
4388 
30(( 

8397 
7020 
5642 
4264 
2886 

8278 
6899 
5520 
4(40 
276( 

8(59 
6778 
5397 
40/6 
2636 

69-8039 
70'6657 
7f5275 
72-3893 
73-25(0 

40-9074 
4C4(24 
41  -9  175 
42-4225 
42-9275 

9278 
4330 
9383 
4436 
9489 

948( 
4536 
9591 
4647 
9702 

9684 
4742 
9800 
4858 
9915 

9887 
4948 
#008 
5068 
#(29 

#09  / 
5/53 
02(6 
5279 
0342 

0294 
5359 
0424 
5490 
0555 

0497 
5565 
0633 
5700 
0768 

0700 
5770 
084  ( 
591  ( 
098( 

0903 
5976 
(049 
6/22 
((95 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

2268 
0899 
9530 
8/61 
6792 

2/4( 
077/ 
9400 
8030 
6659 

20(5 

0643 
927) 
7899 
6527 

(888 
05(5 
9142 
7768 
6395 

(762 

0387 
90/2 
7637 
6262 

(635 
0259 
8882 
7506 
6130 

(508 

0/3) 
8753 
7375 
5997 

(382 
#002 
8623 
7244 
5865 

(255 
9874 
8493 
7(13 
5732 

74-1128 
74-9746 
75-8364 
76-6981 
77-5599 

43-4326 
43-9376 
44-4426 
44-9477 
45-4527 

4542 
9594 
4647 
9700 
4753 

4757 
98/3 
4868 
9923 
4979 

4973 
#03( 
50SJ 
#147 
5205 

5/89 
0249 
53/0 
0370 
5430 

5405 
0468 
5530 
0593 
5656 

562  ( 
0686 
575  / 
08(7 
5882 

5836 
0904 
5972 
(040 
6(08 

6052 
((22 
6(93 
(263 
6333 

6267 
(340 
64(3 
(486 
6559 

91 
92 
93 
94 
95 

5423 
4054 
2685 
(316 
9947 

52S9 
3919 
2548 
U78 
9807 

5;55 
3783 
24(( 
(039 
9668 

502( 
3648 
2275 
090( 
9523 

4887 
35(3 
2(38 
0763 
9388 

4753 
3377 
200  ( 
0624 

9248 

46)9 
3242 
(864 
0486 
9108 

4485 
3/06 
(727 
0347 
8968 

435  ( 
2970 
(590 
0209 
8828 

78-4217 
79-2835 
80  '(452 
8C0070 
8(  -8688 

45-9577 
46-4627 
46-9678 
47'4728 
47-9778 

9806 
4858 
99(( 
*4964 
#0(7 

#034 
5089 
#(45 
5200 
0255 

0262 
5320 
0378 
5436 
0494 

049  / 
555  / 
06(/ 
5672 
0732 

07/9 
5782 
0845 
5908 
0970 

0947 
60(3 
(078 
6(43 
(209 

((76 
6243 
1311 
6379 

1447 

(404 
6474 
(544 
66)5 
(685 

(632 
6705 
(778 
6850 
(923 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

59 

8578 
7209 
5840 
4471 
3102 

8437 
7066 
5696 
4325 
2955 

8296 
6924 
5552 
4180 
2808 

8154 
678  / 
5408 
4034 
266  / 

80(3 
6638 
5263 
3889 
25/4 

7872 
6495 
5/19 
3743 

2366 

7730 
6353 

4975 
3597 
22/9 

7589 
62(0 
4830 
345  ( 
2072 

7447 
6067 
4686 
3305 
(924 

82'7306 
83-5923 
84  '454  / 
85  '3  (59 
86-1777 

48-4829 
48-9879 
49  '4929 
49-9980 
50-5030 

5070 
#(22 
5(75 
#228 
528( 

53;  ) 
0366 
542( 
0477 
5532 

555  ( 

0609 
5667 
0725 
5783 

5792 
0853 
59(3 
0973 

6034 

6033 
(096 
6(59 
(222 

6285 

6274 
(339 
6405 
(470 
6536 

65(5 
(583 
665  ( 
(7/8 

6786 

6756 
(826 
6896 
(967 
7037 

6996 
2069 
7/42 
22(5 
7288 

96 
97 
98 
99 
(00 

40'  |  ay 

38' 

37' 

3(i' 

35'   34'  |  33'  |  32' 

31' 

40' 

39' 

38' 

37' 

30'   35'   34' 

33'   32'  |  31' 

SINE. 

COSINE.            59° 
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TRAVERSE  TABLES. 


30 
/ 

3 
4 
5 

o 

COSINE. 

SINE.            30° 

30' 

31' 

32' 

33' 

34' 

35' 

36' 

j_37'   38 

39' 

30'    31'   32'   33'  |  34' 

35'   3ti'   37'   38' 

39' 

86/6 
7233 
5849 
4465 
308  / 

86/5 
7230 
5844 
4459 
3074 

S6,3 
7227 
5840 
4453 
3067 

86(2 
7224 
5836 
4447 
3059 

8610 
722  ( 
5831 
4442 
3052 

8609 
72(8 
5827 
4436 
3045 

8607 
72/5 
5822 
4430 
3037 

8606 
72(2 
58(8 
4424 
3030 

8604 
7209 
58(3 
44(8 
3022 

8603 
(  "7206 
2'5809 
3'44(2 
4'30(5 

"5075 
CO/5/ 
(  "5226 
2-0302 
2-5377 

5078 
0/56 
5234 
03(2 
5389 

5080 
0(6( 
524  ( 
0322 
5402 

5083 
0/66 
5249 
0332 
54/5 

5085 
0/7) 
5256 
0342 
5427 

5088 
0)76 
5264 
0352 
5440 

5090 
0/8) 
5271 
0362 
5452 

5093 
0(86 
5279 
0372 

5465 

5095 
0)9) 
5286 
0382 
5477 

5098 
0(96 
5294 
0392 
5490 

( 
2 
3 
4 
5 

6 

7 
8 
9 
10 

(698 
03/4 
8930 
7547 
6/63 

(689 
0304 
89/9 
7533 
6(48 

1680 
0293 
8907 
7520 
6(33 

(671 
0283 
8895 
7507 
6//9 

(662 
0273 
8883 
7493 
6(04 

/653 
0262 
887( 
7480 
6089 

(645 
0252 
8859 
7467 
6074 

(636 
0242 
8848 
7453 
6059 

(627 
023  ( 
8836 
7440 
6045 

5-/6/S 
6-0221 
6  '8824 
7-7427 
8-6030 

3-0452 
3-5528 
4-0603 
4-5678 

5'0754 

0467 
5545 
0623 
570  / 

0779 

0482 
5563 
0643 
5724 
0804 

0497 
55BO 
0663 
5746 
0829 

05)2 
5598 
0683 
5769 
0854 

0527 
56(5 

0703 
579) 
0879 

0542 
5633 
0723 
58(4 

0904 

0553 
5650 
0743 
5836 
0929 

0573 
5668 
0763 
5859 
0954 

0588 
5685 
0783 
5881 
0979 

6 
7 

8 
9 

)0 

II 
12 
13 
14 
IS 

4779 
3396 
20/2 
0628 
9244 

4763 
3378 
(993 
0607 
9222 

4747 
3360 
(973 
0587 
9200 

4730 
3342 
(954 
0566 
9/78 

47(4 
3325 
(935 
0545 
9(56 

4698 
3307 
(9(6 
0525 
9(34 

4682 
3289 
/896 
0504 

9111 

4665 
327  ( 
(877 
0483 
9089 

4649 
3253 
(858 
0462 
9067 

9  '4633 
(D'3236 
(C(839 
(2-0442 
12-9045 

5'5S29 
6-0905 
6-5980 
7-/055 
7'6(3/ 

5857 
0935 
60/3 
(090 
6(68 

5884 
0965 
6045 

))26 
6206 

59/2 
0995 
6078 
1161 
6244 

5939 
)025 
600 
//96 
628) 

5967 
(055 
6(43 
I23( 
63(9 

5995 
(085 
6(75 
(266 
6356 

6022 
1115 

6208 
(301 
6394 

6050 
1145 
6240 
(336 
643( 

6077 
075 
6273 
)37( 
6469 

)) 
12 
13 
14 
IS 

16 
17 
18 
19 
20 

786  / 
6477 
5093 
37/0 
2326 

7837 
6452 
5067 
3681 
2296 

78/3 
6427 
5040 
3653 
2267 

7790 
6402 
50/3 
3625 
2237 

7766 
6376 
4987 
3597 
2208 

7742 
6351 
4960 
3569 
2(78 

77(9 
6326 
4934 
354  ( 
2(48 

7695 
630  ( 
4907 
35(3 
2119 

767  ( 
6276 
4880 
3485 
2089 

(3V648 
(4'625( 
(5'4854 
(6  "3457 
(7-2060 

8-/206 
8-6282 
9'/357 
9  '6432 
(0-/508 

(246 
6324 
(402 
6480 
/55S 

)286 
6367 
/447 
6528 
)608 

(326 
6409 
)492 
6575 
)658 

/366 
6452 
/S37 
6623 

/708 

(407 
6494 
(582 
6670 
(758 

(447 
6537 
(627 

67)8 

(80S 

)487 
6580 
)673 
6765 
)858 

(527 
6622 
(7(8 
68(3 
(90S 

/567 

6665 
(763 
686  ( 
(958 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

0942 
9558 
8(75 
679/ 
5407 

0911 
9526 
8I4/ 
6756 
5370 

0880 
9493 
8/07 
6720 
5333 

0849 
9461 
8073 
6685 
5296 

08(8 
9428 
8039 
6649 
5260 

0787 
9396 
8005 
66(4 
5223 

0756 
9363 
7971 
6578 
5(86 

0725 
9331 
7937 
6543 
5(48 

0694 
9298 
7903 
6507 
Sill 

/S'0662 
(S'9265 
(97868 
20  647  / 
21  '5074 

)  0-65  83 
)C(658 
(  (  '6734 
(2'(809 
(2-6885 

6636 
(7/4 
679  / 
1869 
6947 

6688 
/769 
6849 
/930 
70/0 

674) 
)824 
6907 
)990 
7073 

6794 
(879 
6964 
2050 
7)35 

6846 
(934 
7022 
200 
7(98 

6899  695) 
(989  2044 
7080  7/37 
2)70  2230 
7260  7323 

7004 
2099 
7195 
2290 
7386 

7056 
2(54 
7252 
2350 
7448 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

4024 
2640 
1256 
9872 

8489 

3985 
2600 
(2/5 
9830 
8444 

3947 
2560 
((73 
9787 
8400 

3908 
2520 
((32 
9744 
8356 

3870 
2480 
(09( 
970) 
83(1 

3831 
2440 
(049 
9658 

8267 

3793 
2400 
(008 
96/5 
8223 

3754 
2360 
0966 
9572 
8/78 

3716 
2320 
0925 
9529 
8/34 

22-3677 
23-2280 
24-0883 
24-9486 
25-8089 

(3-  (960 
(37035 
(4'2((( 
(47)86 
)5'2262 

2025 
7(03 

2161 
7259 
2337 

2090 
7(7) 
225) 
733) 
24)2 

2/55 
7238 
232) 

7404 
2487 

222) 

7306 
2391 
7477 
2562 

2286 
7374 
246  ( 
7549 
2637 

235) 

744) 
2532 
7622 
27)2 

24/6 
7509 
2602 
7695 
2788 

248  ( 
7576 
2672 
7767 
2863 

2546 

7644 
2742 
7840 
2938 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
3S 
39 
40 

7/05 
572/ 
4338 
2954 
1570 

7059 
5674 
4289 
2904 
(5(9 

70(3 
5627 
4240 
2853 
1467 

6968 
5579 
4/9( 
2803 
(4/5 

6922 
5532 
4(43 
2753 
(363 

6876 
5485 
4094 
2703 
(3(2 

6830 
5437 
4045 
2652 
(260 

6784 
5390 
3996 
2602 
(208 

6738 
5343 
3947 
2552 
)/56 

26-6692 
27'5295 
28-3898 
29  '250  / 
30'(/04 

(57337 
/6'24/2 
/  6  7488 
(7-2563 
(77638 

74/5 
2492 
7570 
2648 
7726 

7492 
2573 
7653 
2733 
78)4 

7570 
2653 
7736 
28/9 
7902 

7648 
2733 
78)8 
2904 
7989 

7725 
28(3 
790  ( 
2989 
8077 

7803 
2893 
7984 
3074 
8)64 

7880 
2973 
8066 
3/59 
8252 

7958 
3053 
8(49 
3244 
8340 

8036 
3(34 
823  ( 
3329 
8427 

31 
32 
33 
34 
35 

0187 
8803 
74/9 
6035 
4652 

0133 
8748 
7363 
5978 
4593 

0080 
8693 
7307 
5920 
4533 

#027 
8639 
725  / 
5863 

4474 

9974 
6584 
7(94 
5805 
44/5 

9920 
8529 
7(38 
5747 
4356 

9867 
8475 
7082 
5689 

4297 

98(4 
8420 
7026 
5632 
4238 

9760 
8365 
6969 
5574 
4/78 

30-9707 
3C83)0 
32-69(3 
33-55(6 
34-4(19 

(8'27(4 
(87789 
/  9  '2865 
(9-7940 
20-30/5 

2804 
7882 
2960 
8038 
3)/6 

2894 
7975 
3055 
8/35 
32)6 

2984 
8067 
3/50 
8233 
33/6 

3075 
8/60 
3245 
833) 
34/6 

3/65 
8253 
334  ( 
8428 
35)6 

3255 
8345 
3436 
8526 
36/7 

3345 
8438 
353) 
8624 
3717 

3435 
853  ( 
3626 
872( 

38)7 

3525 
8623 
372( 
88/9 
39(7 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 

3268 
/884 
050  / 
9//7 
7733 

3207 
(822 
0437 
9052 
7667 

3(47 
(760 
0373 
8987 
7600 

3086 
(698 
03(0 
8922 
7534 

3026 
(636 
0246 
8857 
7467 

2965 
(574 
0(83 
8792 
740  / 

2904 
(5(2 
0/19 
8726 
7334 

2843 
(449 
#055 
866  ( 
7267 

2783 
)387 
9992 
8596 
720  / 

35-2722 
36  '(325 
36-9928 
37-8531 
38-7(34 

20  '809  / 
21  '3  166 
21  '8242 
22-3317 
22-8392 

8/93 
327) 
8349 
3427 
8505 

8296 
3377 
8457 
3537 
86/8 

8399 
3482 
8565 
3648 
873) 

8502 
3587 
8672 
3758 
8843 

8604 
3692 
8780 
3868 
8956 

8707 
3797 
8888 
3978 
9069 

88)0 
3903 
8995 
4088 
9(8) 

89)2 
4008 
9103 
4/99 
9294 

90(5 
4O3 
92O 
4309 
9407 

4) 
42 
43 
44 
45 

46 
47 
48 
49 
50 

6349 
4966 
3582 

2198 
OS/5 

628  ( 
4896 
351  ( 
2(26 
074/ 

6214 

4827 
3440 
2054 
0667 

6/46 
4757 
3369 
(98( 
0593 

6077 
4688 
3298 
(909 
05(9 

6009 
4618 
3227 
(836 

0445 

594  ( 

4549 
3(56 
(764 
0371 

5873 
4479 
3085 
1691 
0297 

5805 
4409 
30/4 

)6)8 
0223 

39-5737 
40-4340 
41  '2943 
42-1546 
43-0(49 

23-3468 
23-8543 
24-36)8 
24-8694 
25-3769 

3583 
866) 
3739 
88)7 
3895 

3698 
8779 
3859 
8939 

4020 

38)3 
8896 
3979 
9062 
4/45 

3929 
90/4 
4099 
9/85 
4270 

4044 
9)32 
4220 
9308 
4396 

4/59 
9249 
4340 
9430 
452/ 

4274 
9367 
4460 
9553 

4646 

4389 

9485 
4580 
9676 
477) 

4505 
9602 
4700 
9798 
4896 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

943/ 
8047 
6663 
5280 
3896 

9356 
7970 
6585 
5200 
38(5 

9280 
7894 
6507 
5120 
3734 

9205 
78(7 
6429 
5040 
3652 

9(29 
7740 
6350 
496( 
357  ( 

9054 
7663 
6272 
488  ( 
3490 

8978 
7586 
6(93 
480  ( 
3408 

8903 
7509 
6(15 
4721 
3327 

8827 
7432 
6036 
464) 
3245 

43-8752 
447355 
45-5958 
46-4561 
47-3164 

25-8845 
26-3920 
26-8995 
27'407) 
27-9(46 

8972 
4050 
9/28 
4206 
9284 

9(00 
4/8) 
926) 
434) 
9422 

9228 
43)) 
9394 
4477 
9560 

9356 
444) 
9527 
46)2 
9697 

9483 
457) 
9659 
4747 
9835 

96  /( 
4702 
9792 
4882 
9973 

9739 
4832 
9925 
50/8 
#)(0 

9866 
4962 
#057 
5)53 
0248 

9994 
5092 
0(90 
5288 
0386 

5) 
52 
53 
54 
55 

56 
57 
58 
59 
60 

25/2 
//29 
9745 
836  ( 
6978 

2430 
(044 
9659 
8274 
6889 

2347 
0960 
9574 
8(87 
6800 

2264 
0876 
9488 
8(00 
67(2 

2I8( 
0792 
9402 
80/2 
6623 

2098 
0707 
93(6 
7925 
6534 

20(6 
0623 
9230 
7838 
6445 

1933 
0539 
9)44 
7750 
6356 

1850 
0454 
9059 
7663 
6267 

48-1767 
49-0370 
49-8973 
50'7576 
Sl'6179 

28-4222 
28'9297 
29-4372 
29  '9448 
30  "4523 

4362 
9440 
45)8 
9596 
4673 

4502 
9583 
4663 
9743 
4824 

4642 
9725 
4808 
989) 

4974 

4783 
9868 
4954 
#039 
5/24 

4923 
#OO 
5099 
0)87 
5275 

5063 
#/54 
5244 
0334 
5425 

5203 
0296 
5389 
0482 
5575 

5344 
0439 
5534 
0630 

5725 

5484 
0582 
5680 
0778 
5875 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

5594 
42/0 
2826 
(443 
#059 

5504 
4(19 
2733 
1348 
9963 

54(4 
4027 
2640 
/254 

9867 

5323 
3935 
2547 
((59 
977/ 

5233 
3844 
2454 
(064 
9675 

5/43 
3752 
2361 
0970 
9579 

5053 
3660 
2267 
0875 
9482 

4962 
3568 
2(74 
0780 

93Sf 

4872 
3476 
208) 
0685 
9290 

52-4781 
53-3384 
54'  (987 
55-0590 
55-9(93 

30-9598 
3  C4674 
3  (  '9749 
32  4825 
32-9900 

975( 
4829 
9907 
4985 
#063 

9904 
4985 
#065 
5)45 
0226 

#057 
5)40 
0223 
5306 
0389 

02/0 
5295 
038) 
5466 
055) 

0363 
5450 
0538 
5626 
07)4 

05/5 
5606 
0696 
5786 
0877 

066S 
5761 
0854 
5947 
)040 

082) 
59)6 
)OI2 
6/07 
(202 

0973 
607) 
1/69 
6267 
(365 

61 
62 
63 
64 
65 

66 

67 
68 
69 

70 

8675 
7292 
5908 
4524 
3(40 

8578 
7(93 
5807 
4422 
3037 

8480 
7094 
5707 
4320 
2934 

8383 
6995 
5606 
42(8 

2830 

8285 
6895 
5506 
4f  (6 
2727 

8(87 
6796 
5405 
4014 
2623 

8090 
6697 
5305 
3912 
25(9 

7992 
6598 
5204 
38(0 
24(6 

7894 
6499 
5/03 
3708 
23(2 

56-7796 
57-6399 
58'5002 
59-3605 
60-2208 

33-4975 
34'P05( 
34-5(26 
35  "020  ( 
35-5277 

5(4) 
02(9 
5297 
0374 
5452 

5306 
0387 

5467 
0547 
5628 

547) 
0554 
5637 
0720 
5803 

5637 
0722 
5808 
0893 
5978 

5802 
0890 
5978 
(066 
6/54 

5967 
/058 
6/48 
/239 
6329 

6)33 
(226 
6318 

(4/1 
6504 

6298 
(393 
6489 
(584 
6679 

6463 
)56) 
6659 
(757 

6855 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

(757 
0373 
8989 
7606 
6222 

(652 
0267 
•Ml 
7496 
6111 

(547 
0160 
8774 
7387 
6000 

(442 
#054 
8666 
7278 
5889 

(337 
9947 
8558 
7(68 
5779 

/232 
984  / 
8450 
7059 
5668 

((27 
9734 
8342 
6949 
5557 

(022 
9628 
8234 
6839 
5445 

09(6 
952  ( 
8125 
6730 
5334 

6I'081  1 
6f94l4 
62-80/7 
63-6620 
64-5223 

36-0352 
36-5428 
37'0503 
37-5578 
38-0654 

0530 
5608 
0686 
5764 
0842 

0708 
5789 
0869 
5949 

In  3(1 

0886 
5969 
/052 
6)35 
(2(8 

)064 
6/49 
(235 
6320 
(405 

)242 
6330 
(417 
6505 
(593 

/4)9 
6510 
(600 
669  ( 
(78/ 

(597 
6690 
(783 
6876 
(969 

(775 
6870 
1966 
706  ( 
2(57 

(953 
705) 
2/48 
7246 
2344 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

4838 
3454 
207  / 
0687 
9303 

4726 
334( 
(956 
0570 
9/85 

46(4 
3227 
(840 
0454 
9067 

450  ( 
3((3 
(725 
0337 

8949 

4389 
2999 
(6(0 
0220 
8830 

4276 
2885 
(494 
#/03 
87(2 

4(64 
277  ( 
/379 
9986 
8594 

405  ( 
2657 
(263 
9869 
8475 

3939 
2543 
((48 
9752 
8357 

65-3826 
66-2429 
67-1032 
67  '9635 
68-8238 

38-5729 
39-0805 
39-5880 
40-0955 
40'603( 

5920 
0998 
6075 
1)53 
623) 

6110 
1190 
6271 
1351 
6432 

6300 
(383 
6466 
(549 
6632 

649  ( 
(576 
6662 

1747 
6832 

668  ( 
(769 
6857 
(945 
7033 

687/ 
(962 
7052 
2(43 
7233 

7062 
2(55 

7248 
234  ( 

7433 

7252 
2347 
7443 
2538 
7634 

7442 
2540 
7638 
2736 
7834 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

7920 
6536 
5(52 
3769 
2385 

7800 
64/5 
5030 
3644 
2259 

7680 
6294 
4907 
3520 
2(34 

756( 
6/72 
4784 
3396 
2008 

744) 
605  ( 
4662 
3272 
1882 

732  / 
5930 
4539 
3/48 
1757 

7201 
5808 
4416 
3023 
(63( 

708  ( 
5687 
4293 
2899 
(505 

696( 
5565 
4170 
2774 
(379 

69  684) 
70-5444 
7T4047 
72-2650 
73-1253 

4/-//06 
4/-6(8l 
42-1257 
426332 

43'(408 

(309 
6387 
(465 
6543 

162) 

1512 
6592 
)673 
6753 
(834 

(7/5 
6798 
(88( 
6964 

2047 

)9)8 
7003 
2089 
7)74 

2260 

2(2( 
7209 
2297 
7384 
2472 

2324 
74/4 
2504 
7595 
2685 

2526 
76(9 
27(2 
7805 
2898 

2729 
7825 
2920 
80(5 
3111 

2932 
8030 
3/28 
8226 
3324 

81 
82 
83 
84 
85 

(00( 
96(7 
8234 
6850 
5466 

0874 
9489 
8/04 
67/9 
5333 

0747 
9360 
79  7  A 
6587 

5200 

0620 
9232 
7844 
6455 
5067 

0493 
9/03 
77(3 
6324 
4934 

0365 
8974 
7583 
6(92 
480( 

0238 
8846 
7453 
6060 
4668 

#((( 

87(7 
7323 
5929 
4535 

9983 
8588 
7/92 
5797 

440) 

73  '9856 
74-8459 
757062 
76-5665 
77-4268 

43-6483 
44')558 
44  '6634 
45'I709 

45  '6785 

6699 
(776 
6854 
(932 
70/0 

69/4 
/994 
7075 
2)55 
7236 

7(29 
22(2 
7295 
2378 
746( 

7345 
2430 
75)6 
260) 
7687 

7560 
2648 
7736 
2824 
79(2 

7776 
2866 
7956 
3047 
8/37 

799  ( 
3084 
8/77 
3270 
8363 

8206 
3302 
8397 
3492 
8588 

842) 
35(9 
86(7 
37(5 
88/3 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

4083 
2699 
(3(5 
993  ( 

6548 

3948 
2563 
((78 
9793 

8407 

38(4 
2427 
(040 
9654 
8267 

3679 
229  ( 
0903 
95(5 
8(27 

3545 
2(55 
0765 
9376 
7986 

3410 
20(9 
0628 
9237 
7846 

3275 
(883 
0490 
9097 
7705 

3(40 
(746 
0352 
8958 
7564 

3006 
1610 
02(5 
88(9 
7423 

78-2871 
79-1474 
80-0077 
80-8680 
8f  7283 

46'I860 
46-6935 
47'20(( 
47-7086 
48-2161 

2088 
7/66 
2244 
7322 

2400 

23)6 
7396 
2477 
7557 
2638 

2544 
7627 
27/0 
7793 
2876 

2772 
7857 
2943 
8028 

304 

3000 
8088 
3(76 
8264 
335) 

3228 
83/8 
3409 
8499 
3589 

3456 
8548 
364  / 
8734 
3827 

3683 
8779 
3874 
8970 
4065 

39O 
9009 
4/07 
9205 
4303 

91 
92 
93 
94 
95 

96 
97 
98 
99 
(00 

59' 

7(64 
5780 
4397 
30(3 
(629 

7022 
5637 
4252 
2867 

1482 

6880 
5494 
4(07 
2720 
(334 

6738 
5350 
3962 
2574 
1186 

6596 

5207 
38(7 
2428 
(038 

6454 
5063 
3672 
228  ( 
0890 

63/2 

4920 
3527 
2/35 
0742 

6/70 
4776 
3382 
(988 
0594 

6028 
4632 
3237 
(84( 

0446 

82-5886 

83-4489 
84-3092 
S5-/695 
86'0298 

48-7237 
49-23(2 
49-7388 
50-2463 
50-7538 

7477 
2555 
7633 
27(( 
7789 

77/8 

2798 
7879 
2959 
8040 

7958 
304  / 
8/24 
3207 

8290 

8199 
3284 
8370 
3455 
854) 

8439 
3527 
86/5 
3703 
879) 

8680 
3770 
886( 
395  ( 

904( 

8920 
40/3 
9106 
4(99 

9292 

9(60 
4256 
935  ( 
4447 
9542 

940  ( 
4499 
9595 
4694 

9792 

96 

97 
98 
99 
)00 

30' 

2!*'  2*'  27' 

26' 

25'   24' 

23' 

22' 

21' 

:>,«' 

29' 

28' 

27'  |  26'  |  25' 

24'  !  23' 

22'  |  21' 

> 

SINE. 

COSINE.            59° 
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TRAVERSE  TABLES. 


30 
/ 

2 
3 
& 

5 
6 
7 
8 
9 
10 

COSINE. 

SINE. 

30° 

40' 

41'   4-2' 

43' 

44' 

45' 

46'  |  47'  |  48' 

49' 

40'    41'   42' 

43' 

44' 

45' 

46' 

47' 

48' 

49' 

; 

2 
3 

4 

5 

860; 
7203 
5804 
4406 
3007 

8600 
7200 
5800 
4400 
3000 

8599 
7/97 
5796 
4394 
2993 

8597 
7/94 
579  / 
4388 
2985 

8596 
7/9/ 
5787 
4382 
2978 

8594 
7/88 
5782 
4376 
2970 

8593 
7/85 
5778 
4370 
2963 

859  / 
7/82 
5773 
4364 
2955 

8590 
7/79 
5769 
4358 
2948 

'8588 
I'7I76 
2-5764 
3-4352 
4-2941 

•5/00 
C020/ 
T530/ 
2-0402 
2'5502 

5/03 
0206 
5309 
04/2 
55/5 

5/05 
02// 
53/6 
0422 
5527 

5(08 
02(6 
5324 
0432 
5540 

5((0 
022  ( 
533  ( 
0442 
5552 

5((3 
0226 
5339 
0452 
5565 

51(5 
023  ( 
5346 
0462 
5577 

5((8 
0236 
5354 
0472 
5590 

5(20 
024  ( 
536J 
0482 
5602 

5/23 
0246 
5369 
0492 
56/5 

(609 
0210 
88/2 
74/3 
60/5 

1600 
0200 
8800 
7400 
6000 

(59/ 
0/90 
8788 
7387 
5985 

/5S2 
0/79 
8776 
7373 
5970 

/573 
0/69 
8764 
7360 
5956 

/564 
0/58 
8753 
7347 
594  / 

(555 

0/48 
874  / 
7333 
5926 

(547 
0/38 
8729 
7320 
59// 

/538 
0/27 
87/7 
7306 
5896 

5-1529 
6'OII7 
6-8705 
77293 
8'588/ 

3-0603 
3'5703 
4-0803 
4-5904 
5-/004 

06/8 
5720 
0823 
5926 
(029 

0633 
5738 

0843 
5949 
/054 

0648 
5756 
0863 
597( 
(079 

0663 

5773 
0883 
5994 
((04 

0678 
579( 
0903 
60/6 
//29 

0693 
5808 
0923 
6039 
/(54 

0708 
5826 
0943 
606  / 
((79 

0723 
5843 
0963 
6084 
(204 

0738 
5860 
0983 
6/06 
1229 

6 

7 
8 
9 
(0 

II 
12 
13 
14 
15 
16 
17 
18 
19 
20 

46/6 
32/8 
/8f9 
042  / 
9022 

4600 
3200 
1800 
0400 
9000 

4584 
3/82 
(78/ 
0379 
8978 

4567 
3/64 
/76/ 
0359 
8956 

455  / 
3/47 
/742 
0338 
8933 

4535 
3/29 
/723 
0317 
89// 

45/8 
3111 
1703 
0296 
8889 

4502 
3093 
1684 
0275 
8866 

4486 
3075 
(665 
0254 
8844 

9  '4469 
(0-3057 
11-1645 
12-0234 
12-8822 

5'6/05 
6-/205 
6'6306 
7-/406 
7'6506 

6(32 
(235 
6338 
(44( 
6544 

6/60 
/265 
637/ 
/476 
658  / 

6(87 
(295 
6403 
1511 
66(9 

62(5 
(325 
6436 
(546 
6656 

6242 
(355 
6468 
(58( 
6694 

6270 
(385 
650  ( 
(6(6 
673  ( 

6297 
(415 
6533 
(65( 
6769 

6325 
(445 
6566 
(686 
6806 

6352 
(475 
6598 

/72( 
6844 

(/ 
12 
13 
16 
15 

7624 
6225 
4827 
3428 
2030 

7600 
6200 
4800 
3400 
2000 

7576 
6/75 

4773 
3372 
/970 

7553 
6/50 

4747 
3344 
(94/ 

7529 
6/24 
4720 
33/5 

/•••// 

7505 
6099 
4693 
3287 
(88/ 

748  / 
6074 
4666 
3259 
/852 

7457 
6048 
4640 
323  / 
(822 

7434 
6023 
4613 
3202 
/792 

13-7410 
14-5998 
15-4586 
16-3174 
17-1762 

8-/607 
S'6707 
9'/80S 
9'6908 
(0'2009 

(647 
6750 
(853 
6956 
2059 

/6S7 
6792 
/898 
7003 
2/09 

(727 
6835 
(943 
705  ( 
2(59 

(767 

6877 
(988 
7098 
2209 

(807 
6920 
2033 
7/46 
2259 

(847 
6962 
2078 
7(93 
2309 

(887 
7005 
2(23 
724  ( 
2359 

(927 
7047 
2168 
7288 

2409 

(967 
7090 
22/3 
7336 
2459 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

063/ 
9233 
7834 
6436 
5037 

0600 
9200 
7800 
6400 
5000 

0569 
9/68 
7766 
6365 
4963 

0538 
9)35 
7732 
6329 
4926 

0507 
9/02 
7698 
6293 
4889 

0475 
9069 
7663 
6258 
4852 

0444 
9037 
7629 
6222 
48/4 

04/3 
9004 
7595 
6/86 
4777 

0382 
897/ 
756  / 
6/50 
4740 

(8  0350 
I8'8938 
(97527 
20-6115 
21-4703 

/07/09 
/  /  "2209 
1  17310 
12-2410 
12-7511 

7(6( 
2264 
7367 
2470 
7573 

72/4 
23/9 
7425 
2530 
7636 

7267 
2374 
7482 
2590 
7698 

73(9 
2429 
7540 
2650 
776  ( 

7372 
2484 
7597 
27/0 
7823 

7424 
2539 
7655 
2770 
7886 

7477 
2594 
7712 
2830 
7948 

7529 
2649 
7770 
2890 

KOI  1 

758  / 
2704 
7827 
2950 
8073 

21 
22 
23 
24 
25 

3639 
2240 
0842 
9443 
8045 

3600 
2200 
0800 
9400 
8000 

3562 
2/60 
0759 
9357 
7956 

3523 
2/20 
07/7 
93/4 
791  / 

3484 
2080 
0675 
927/ 
7867 

3446 
2040 
0634 
9228 
7822 

3407 
2000 
0592 
9185 
7777 

3368 
/959 
0550 
9/42 
7733 

3330 
1919 
0509 
9098 
7688 

22-3291 
23-1879 
24-0467 
24-9055 

257643 

13-2611 
13-7712 
I4'28I2 
147912 
IS'3013 

2676 
7779 
2882 
7985 
3088 

2741 
7847 
2952 
8057 
3/63 

2806 
79(4 
3022 
8/30 
3238 

287( 
7982 
3092 
8202 
33(3 

2936 
8049 
3/62 
8275 
3388 

300( 
8(17 
3232 
8347 
3463 

3066 
8(84 
3302 
8420 
3538 

3131 
8252 
3372 
8492 
36/3 

3/96 
83/9 

3442 
8565 
3688 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

31 
32 
33 
34 
35 

6646 
5248 
3849 
245  / 
(052 

6600 
5200 
3800 
2400 
1000 

6554 
5/53 
375/ 
2350 
0948 

6508 
5/05 
3702 
2299 
0896 

6462 
5058 
3653 
2249 
0844 

64/6 
50/0 
3604 
2/98 
0792 

6370 
4962 
3555 
2/48 

0740 

6324 
49/5 
3506 
2097 
0688 

6278 
4867 
3457 
2046 
0636 

26  '623  / 
27'48/9 
28-3408 
29'I996 
30-0584 

15-8113 
I6'3214 
I6'83I4 
17-3414 
/7'85/5 

8/9( 
3294 
8397 
3500 
8602 

8268 
3374 
8479 
3585 
8690 

8346 
3454 
8562 
3670 
8778 

8423 
3534 
8644 
3755 
8865 

850  / 
36(4 
8727 
3840 
8953 

8578 
3694 
8809 
3925 
9040 

8656 
3774 
8892 
4010 
9128 

8733 
3854 
8974 
4095 
92(5 

tan 

3934 
9057 
4(80 
9302 

36 

37 
38 
39 
40 

9654 
8255 
6857 
5458 
4060 

9600 
8200 
6800 
5400 
4000 

9547 
8/45 
6744 
5342 
394  / 

9493 
8090 
6687 
5284 
388  / 

9440 
8035 
663/ 
5226 
3822 

9386 

7980 
6574 
5/6S 
3763 

9333 
7925 
65/8 
5//0 

3703 

9279 
7870 
646  / 
5052 
3644 

9226 
78/5 
6405 
4994 
3584 

SO'9/72 
3/7760 
32-6348 
33-4936 
34-3524 

/S'36/5 
/S'87/6 
(9-38/6 
(9-89/7 

20'40/7 

3705 
8808 
39(( 
90(4 
4//7 

3795 
890( 
4006 
9((2 
42/7 

3885 
8993 
4(0( 
9209 
43)7 

3976 
9086 
4/96 
9307 
44/7 

4066 
9(78 
429  ( 
9404 
45(7 

4/56 
927( 
4386 
9502 
46/7 

4245 
9363 
448  ( 
9599 
47(7 

4335 

9456 
4576 
9697 
48(7 

4425 
9548 
4671 
9794 
49(7 

41 
42 
43 
44 
45 

266) 
(263 
9864 
8466 
7067 

2600 
1200 
9800 
8400 
7000 

2539 
((38 
9736 
8335 
6934 

2479 
(076 
9673 
8270 
6S67 

24/8 
(0/3 
9609 
8204 
6800 

2357 
095  / 
9545 
8/39 
6733 

2296 
0888 
9481 
8073 
6666 

2235 
0826 
94/7 
8008 
6599 

2/74 
0763 
9353 
7942 
6532 

35  21  12 
36-0701 
36-9289 
377877 
38-6465 

20'9//7 
2C42/8 
21  '93/8 
22-44/9 
22-95/9 

9220 
4323 
9426 
4529 
9632 

9323 
4428 
9533 
4639 
9744 

9425 
4533 
964( 
4749 
9857 

9528 
4638 
9749 
4859 
9969 

9630 
4743 
9856 
4969 
#082 

9733 
4848 
9964 
5079 
0/94 

9835 
4953 
#07( 
5/89 
0307 

9938 
5058 
0178 
5299 
0419 

#040 
5(63 
0286 
5409 
0532 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

5669 

4270 
2872 
(473 
0075 

5600 
4200 
2800 
/400 
#000 

5532 
4/31 
2729 
/32S 
9926 

5464 
406/ 
2658 
(255 
9852 

5395 
3991 
2586 
//82 
9778 

5327 
392  / 
25/5 
//09 
9703 

5258 
385  / 
2444 
/036 
9629 

5/90 
37S/ 
2372 
0963 
9554 

5/22 
37/1 
230) 
0890 
9480 

39-5053 
40-3641 
4T2229 
42-08/7 
42'9405 

23-4620 
23-9720 
24'4820 
24-9921 
25'502( 

4735 
9838 
494  ( 
#043 
5(46 

4850 
9955 
506  ( 
0166 
527  ( 

4965 
#073 
5(81 
0289 
5397 

5080 
0(90 
530  ( 
04(1 
5522 

5(95 
0308 
542  ( 
0534 
5647 

53(0 
0425 
554( 
0656 
5772 

5425 
0543 
566( 
0779 
5897 

5540 
0660 
578( 
090( 
602( 

5655 
0778 
5900 
(023 
6/46 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

8676 
7278 
5879 
448  / 
3082 

8600 
7200 
5800 
4400 
3000 

8525 
7/23 
5722 
4320 
29/9 

8449 
7046 
5643 
4240 
2837 

8373 
6969 
5564 
4/60 
2755 

8297 
6891 
5485 
4079 
2674 

822  / 
68/4 
5407 
3999 
2592 

8145 
6737 
5328 
39/9 
25/0 

8070 
6659 
5249 
3838 
2428 

43-7994 
44-6582 
45-5/70 
46-3758 
47-2346 

26-0(22 
26  '5222 
27-0323 
27-5423 
28'0523 

0249 
5352 
0455 
5558 
066( 

0377 
5482 
0588 
5693 
0799 

0504 
56(2 
0720 
5828 
0936 

0632 
5742 
0853 
5963 
(074 

0759 
5872 
0985 
6098 
12(1 

0887 
6002 

ma 

6233 
/349 

(0/4 
6/32 
1250 
6368 
(486 

//42 
6262 
(383 
6503 
(624 

(269 
6392 
1515 
6638 
1761 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

/683 
0285 
8886 
7488 
6089 

/600 
0200 
8800 
7400 
6000 

/5/7 
01/6 
87/4 
73/3 
59/( 

/434 

#03  / 
8628 
7225 
5822 

/35/ 

9946 
8542 
7/38 
5733 

/26S 
9862 
8456 
7050 
5644 

((84 

9777 
8369 
6962 
5555 

/Mil 
9692 
8283 
6874 
5465 

(0(8 

9607 
8/97 
6786 
5376 

48-0934 
48'  9522 
49-8//0 
50-6698 
51-5287 

28  '5624 
29-0724 
29'5825 
30'0925 
30'6026 

5764 
0867 
5970 
(073 
6176 

5904 
(009 
6((5 
(220 
6326 

6044 
((52 
6260 
(368 

6476 

6(84 
(295 
6405 
(515 
6626 

6324 
(437 
6550 
(663 
6776 

6464 
1580 
6695 

(8/0 
6926 

6604 
1722 
6840 
(958 
7076 

6744 
1864 
6985 
2(05 
7226 

6884 
2007 
7(30 
2253 
7376 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

469  / 
3292 
1894 
0495 
9097 

4600 
3200 
(800 
0400 
9000 

45/0 
3/08 
(707 
0305 
8904 

44/9 
30/6 
(6/3 
02/0 
8807 

4329 
2924 
/520 
0//5 
87H 

4238 
2832 
(426 
#020 
86/4 

4/47 
2740 
/332 
9925 
85/7 

4056 
2647 
(239 
9830 
842/ 

3966 
2555 
(/45 
9734 
8324 

52-3875 
53-2463 
54-1051 
54-9639 
55-8227 

3C((26 
3  C6226 
32  "(327 
32  '6427 
33-/52S 

(279 
6382 
(484 
6587 
(690 

(43  ( 
6537 
(642 
6747 
1853 

(584 
6692 
1800 
6908 
20(5 

(736 
6847 
(957 
7068 
2178 

(889 
7002 
2(15 
7228 
234  / 

204  / 
7/57 
2272 
7388 
2503 

2/94 
73(2 
2430 
7548 
2665 

2346 
7467 
2587 
7707 
2828 

2499 
762( 
2744 
7867 
2990 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 

67 
68 
69 
70 

7698 
6300 
4901 
3503 
2/04 

7600 
6200 
4800 
3400 
2000 

7503 
6/0/ 
4700 
3298 
/897 

7404 
600/ 
4599 
3/96 
/793 

7306 

5902 
4497 
3093 
/689 

7208 
5802 
4396 
2990 

(584 

7110 

5703 
4295 
2888 
(480 

70/2 
5603 
4/94 
2785 
/376 

69/4 
5503 
4093 
2682 
1272 

56-68/5 
57-5403 
58  '3991 
59-2580 
60V  168 

33-6628 
34-1729 
34-6829 
35-1929 
357030 

6793 
(896 
6999 
2/02 
7205 

6958 
2064 
7(69 
2275 
7380 

7(23 
223  ( 
7339 
2447 
7555 

7288 
2399 
7509 
2620 
7730 

7453 
2566 
7679 
2792 
7905 

76/8 
'2734 
7849 
2965 
8080 

7783 
290  ( 
80(9 
3(37 
8255 

7948 
3069 
8(89 
33(0 
8430 

8((3 
3236 
8359 
3482 
8605 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

0706 
9307 
7909 
65/0 
5//2 

0600 
9201 
7801 
640  / 
5001 

0495 
9094 
7692 
629  / 
4889 

0390 
8987 
7584 
6181 
4778 

0284 
8880 
7475 
607/ 
4666 

0/79 
8773 
7367 
596/ 
4555 

#073 
8665 
7258 
585) 
4443 

9967 
8558 
7/49 
574  / 
4332 

9862 
8451 
704  / 
5630 
4220 

60-9756 
61  '8344 
62-6932 
63-5520 
64  '4/08 

36-2/30 
367231 
37'233( 
37-7432 
38-2532 

2308 
74(1 
25(4 
76/7 
2720 

2485 
759  ( 
2696 
7802 
2907 

2663 
7771 
2879 
7987 
3095 

2841 
795  ( 
306( 
8(72 
3282 

30(8 
8(3( 
3244 
8357 
3470 

3/96 
83/( 
3426 
8542 
3657 

3373 
8491 
3609 
8727 
3845 

3550 
867  ( 
379  ( 
89(2 
4032 

3728 
885( 
3974 
9097 
4220 

71 
72 
73 
74 
JS 
~76 
77 
78 
79 
80 

37/3 
2315 
09/6 
95/8 
8119 

360/ 
220  / 
080/ 
940  / 
8001 

3488 
2086 
0685 
9283 
7882 

3375 
/972 
0569 
9/66 
7763 

3262 
/857 
0453 
9049 
7644 

3(49 
(743 
0337 
8931 
7525 

3036 
1628 
022; 
88/4 
7406 

2923 
/5/4 
#/05 
8696 
7287 

28/0 
1399 
9989 
8578 
7(68 

65'2696 

66-1284 
66  '9873 
67-8461 
68-7049 

38-7632 
39-2733 
39-7833 
40-2934 
40-8034 

7823 
2925 
8028 
3/3( 
8234 

80(3 
31(8 
8223 
3329 
8434 

8203 
331) 
84(9 
3526 
8634 

8393 
3503 
86(4 
3724 
8834 

8583 
3696 
8809 
3922 
9034 

8773 
3888 
9004 
4((9 
9234 

8963 
408  ( 
9(99 
43(6 
9434 

9(53 
4273 
9393 
45(4 
9634 

9342 
4465 
9588 
4711 
9834 

8( 
82 
83 
84 
85 

6721 
5322 
3924 
2525 
//27 

6601 

520  / 
380  / 
2401 
1001 

6480 
5079 
3677 
2276 
0874 

6360 
4957 
3554 
2/5/ 
0748 

6240 
4835 
343  / 
2026 
0622 

6//9 
47/3 
3307 
/90/ 
0495 

5999 
459  / 
3/84 
/776 
0369 

5878 
4469 
3060 
/65/ 
0242 

5758 
4347 
2937 
(526 
#//6 

69-5637 
70-4225 
71-2813 
72'  1401 
72-9989 

4C3(35 
41  '8235 
42-3335 
42-8436 
43-3536 

3337 
8440 
3543 
8646 
3749 

3540 
8645 
375  ( 
8856 
396  ( 

3742 
8850 
3958 
9066 
4(74 

3945 
9055 
4(66 
9276 
4387 

4(47 
9260 
4373 
9486 
4599 

4350 
9465 

4ss; 

9696 
48(2 

4552 
9670 
4788 
9906 
5024 

4755 
9875 
4996 
#1(6 
5236 

4957 
#080 
5203 
0326 
5449 

«•' 

82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

9728 
8330 
693; 
5533 
4134 

9601 
S20I 
6801 
5401 
4001 

9473 
8072 
6670 
5269 
3867 

9345 
7942 
6539 
5/36 
3733 

92/7 
78/3 
6408 
5004 
3600 

9090 
7684 
6278 
4872 
3466 

8962 
7554 
6/47 
4739 
3332 

8834 
7425 
60/6 
4607 
3/98 

8706 
7295 
5885 
4474 
3064 

73-8577 
747/65 
75-5754 
76  '4342 
77-2930 

43-8637 
44-3737 
44-8837 
45-3938 
45-9038 

8852 
3955 
9058 
4I6/ 
9264 

9067 
4172 
9278 
4383 
9489 

9282 
4390 
9498 
4606 
97(4 

9497 
4607 
97(8 
4828 
9939 

97(2 
4825 
9938 
505( 
#(64 

9927 
5042 
#(58 
5273 
0389 

#(42 
5260 
0378 
5496 
06(4 

0357 
5477 
0598 
57(8 
0839 

0572 
5695 
08(8 
594( 

1063 

91 
92 
93 
94 
95 

2736 
/337 
9939 
8540 
7/42 

2601 
1201 
9801 
8401 
7001 

2466 
1064 
9663 
8261 
6860 

2330 
0927 
9524 
8/2/ 
67/9 

2/95 
079  / 
9386 
7982 
6577 

2060 
0654 
9248 
7842 
6436 

(924 
05/7 
9//0 
7702 
6295 

(789 
0380 
897  / 
7562 
6/53 

/654 
0243 
8833 
7422 
60/2 

78-/S/8 

79-0/06 
79-8694 
SO'7282 
8(  '5870 

46-4/39 
46-9239 
47-4340 
47-9440 
48-4540 

4366 
9469 
4572 
9675 
4778 

4594 
9699 
4805 
99(0 
50(6 

4822 
9930 
5037 
#/45 
5253 

5049 
#(60 
5270 
038( 
549  ( 

5277 
0390 
5503 
06(6 
5728 

5504 
0620 
5735 
085  ( 
596<5 

5732 
0850 
59  oP 
.'088 
6203 

5959 
(079 
6200 
(320 

644( 

6186 
1309 
6432 
1555 
6678 

91 
92 
93 
94 
95 

96 
97 
98 
99 
fOO 

59 

5743 
4345 
2946 
/548 
0149 

5601 
4201 
2801 
1401 
^001 

5458 
4057 
2655 
/254 
9852 

53/6 
39/3 
25/0 
//07 

9704 

5/73 
3768 
2364 
0960 
9555 

5030 
3624 
22/8 
08/2 
9406 

4887 
3480 
2072 
0665 
9258 

4744 
3336 
(927 
05/8 

9/09 

4602 
3/91 
/78( 
0370 

8960 

82-4458 
83-3047 
84-/63S 
85-0223 
85'88// 

4S-964/ 
49-474( 
49-9842 
50-4942 
51  '0043 

9881 

4984 
#087 
5/90 
0293 

#(2( 
5227 
0332 
5437 
0543 

036  / 
5469 
0577 
5685 
0793 

060  1 
57(2 
0822 
5933 
(043 

084; 
5954 
(067 
6(80 
(2?? 

(Obi 
6(97 
:?I2 

6428 
(543 

(32( 
6439 
(557 
6675 
(793 

/56/ 
6682 
/802 
6922 

2043 

1801 
6924 
2047 
7/70 
2293 

96 

97 
98 
99 
(00 

20' 

19' 

18' 

17' 

16' 

15' 

14' 

13' 

12'    11' 

20'    19'   18' 

17'  |  16' 

15'  |  14'   13'   12' 

11' 

SINE. 

COSINE.            59° 
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TRAVERSE  TABLES. 


30 
; 

2 
3 

4 
5 
6 
7 
8 
9 
10 

> 

COSINE. 

SINE.            30° 

50' 

51'   52   53'   54' 

55' 

56' 

57' 

58'    59' 

50*  |  51' 

52'  |  53' 

54' 

55'   56'   57'   58' 

59' 

/ 
2 
3 
4 
5 

85S7 
7/73 
5760 
4346 
2933 

8585 
7/70 
5755 
434  ( 
2926 

8584 
7/67 
575( 
4335 
2918 

8582 
7/64 
5746 
4329 
29(( 

8581 
7161 
5742 
4323 
2903 

8579 
7(58 
5737 
43(7 
2896 

8578 
7/55 
5733 
43(( 
2888 

8576 
7/52 
5728 
4305 
2881 

8575 
7/49 
5724 
4299 
2873 

•8573 
C7J46 
2-5720 
3-4293 
4-2866 

•5/25 
C025( 
/  '5376 
2-0502 
2-5627 

5/28 
0256 
5384 
0512 
5640 

5/30 
026/ 
539  / 
0522 
5652 

5/33 
0266 
5399 
0532 
5665 

5/35 
027) 
5406 
0542 
5677 

5/38 
0276 
54/4 
0552 
5690 

5(40 
028( 
542  / 
0562 
5702 

5/43 
0286 
5429 
0572 
57/4 

5/45 
029  / 
5436 
0582 

5727 

5/48 
0296 
5444 
0592 
5739 

(520 
0106 
8693 

7280 
5866 

1511 
0096 
Mtl 

7266 
5851 

(502 
0085 
8669 
7253 
5836 

(493 
0075 
8657 
7239 
582( 

(484 
0065 
8645 
7226 
5806 

(475 
0054 
8633 
72(2 

5792 

1466 
0044 
862( 
7(99 
5777 

(457 
0033 
8609 
7/85 

5762 

(448 
0023 
8597 
7(72 
5747 

5-1439 
6-00/2 
6-8585 
7-7/59 
8  '5732 

3'0753 
3-5878 
4V003 
4-6/29 
5"/254 

0768 
5895 
(023 
6/51 
(279 

0783 
59/3 
/043 
6/74 
1304 

0797 
5930 
(063 
6/96 
/329 

OS/2 
5948 
1083 
62/9 

(354 

0827 
5965 
((03 
624  / 
/379 

0842 
5983 
//23 
6264 
/404 

0857 
6000 
1/43 
6286 
/429 

OS  72 
6018 
1163 
6309 
/454 

0887 
6035 
1(83 
633  ( 

(479 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
IS 
19 
20 

4453 
3039 
(626 
02/3 
8799 

4436 
3022 
(607 
0/92 
8777 

4420 
3004 
(587 
0(7/ 
8755 

4404 
2986 
(568 
0(50 
8732 

4387 
2968 
(548 
0(29 
8710 

437( 
2950 
(529 
0108 
8687 

4354 
2932 
(5(0 
0087 
8665 

4338 
29/4 
1490 
0066 
8642 

432( 
2896 
(471 
0045 
8620 

9'4305 
10-2878 
//•/45( 
(2-0024 
/  2  "8598 

5'6380 
6-/505 
6'663/ 
7'/756 
7'688( 

6407 
(535 
6663 
(791 
69/9 

6435 
/565 
6695 
/826 
6956 

6462 
(595 
6728 
(861 
6994 

6490 
(625 
6760 
(896 
7031 

65/7 
1655 
6793 
/93( 
7069 

6544 
(685 
6825 
/966 

7/06 

6572 
(7/5 
6858 
2001 
7/43 

6599 
/745 
6S90 
2036 
7/81 

6627 
/775 
6923 
2070 

72/8 

11 
12 
13 
14 
15 

7386 
5973 
4559 
'3/46 
/732 

7362 
5947 
4532 
3/17 
(703 

7338 
5922 

4505 
3089 
(673 

73(4 
5896 
4479 
306  ( 
(643 

7290 
5871 
4452 
3032 
(6/3 

7266 
5846 
4425 
3004 
(583 

7243 
5820 
4398 
2976 
(553 

72/9 
5795 
437/ 
2947 
/523 

7(95 
5769 
4344 
29(9 
(493 

13-7171 
14-5744 
15-4317 
16-2890 
17-1463 

S'2007 
87/32 
9'2258 
9'73S3 
/  0-2509 

2047 
7/75 
2303 
743  / 
2558 

2087 
72/7 
2348 
7478 
2608 

2/27 
7260 
2392 
7525 
2658 

2(67 

7302 
2437 
7573 

2708 

2207 

7344 
2482 
7620 
2758 

2246 
7387 
2527 
7668 
2808 

2286 
7429 
2572 
77/5 
2858 

2326 
7472 
26(7 
7762 
2908 

2366 
75/4 
2662 
78/0 
2958 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

0319 
8906 
7492 
6079 
4665 

0288 
8873 
7458 
6043 
4628 

0256 
8840 
7424 
6007 
459  / 

0225 
8807 
7389 
5971 
4554 

0(94 
8774 
7355 
5936 
45(6 

0(62 
874  ( 
732  / 
5900 
4479 

0(3( 
8709 
7286 
5864 
4442 

0099 
8676 
7252 
5828 
4404 

0068 
8643 
72(7 
5792 
4367 

(8'0037 
(S'86/0 
(97(83 
20'5756 
2C4329 

(07634 
/  /  '2759 
//7S85 
(2-30/0 
(2-8(36 

7686 
28/4 
7942 
3070 
8/98 

7739 
2869 
8000 
3/30 
8261 

7791 
2924 
8057 
3/90 
8323 

7844 
2979 
81/4 
3250 
8385 

7896 
3034 
8(72 
33/0 
8448 

7948 
3089 
8229 
3370 
85/0 

8001 
3/44 
8287 
3430 
8572 

8053 
3/99 
8344 
3489 
8635 

8/06 
3254 
840) 
3549 
8697 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

3252 
(839 
0425 
90/2 

7599 

32(3 
(798 
0384 
8969 

7554 

3/75 
/758 
0342 
8925 
7509 

3(36 
(7(8 
0300 
8882 
7464 

3097 
1678 
0258 
8839 
7419 

3058 
(637 
02(6 
8795 
7375 

30/9 
1597 
0/74 
8752 
7330 

2980 
/556 
0/33 
8709 
7285 

294  ( 
(5(6 
0091 
8665 
7240 

22-2902 
23'(476 
24-0049 
24-8622 
25-7/95 

(3'326( 
(3-8386 
(4-35(2 
(4'8637 
(5  '3763 

3326 
8454 
3582 
87/0 
3838 

339) 
852  / 
3652 
8782 
39/3 

3456 

S589 
3722 
8855 
3987 

352/ 
8656 
3792 
8927 

4062 

3586 

8724 
386) 
8999 
4/37 

365/ 
879  / 
393/ 
9072 
42/2 

37/5 

8858 
400/ 
9/44 
4287 

3780 
8926 
407/ 
92/6 

4362 

3845 
8993 
4/4( 
9289 
4437 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

6/85 
4772 
3358 
1945 
0532 

6(39 
4724 
3309 
(894 
0479 

6093 
4676 
3260 
1844 
0427 

6046 
4629 
32  (/ 
(793 
0375 

6000 
458  ( 
3(6( 
(742 
0323 

5954 
4533 
3/(2 
(69( 
0270 

5907 
4485 
3063 
1640 
02(8 

5861 
4437 
30/3 
(590 
0/66 

58(5 
4389 
2964 
(539 
01(3 

26-5768 
27  -434) 
28  '29/5 
29"  (488 
30'006/ 

(5-8888 
(6'40/4 
(6-9/39 
(7-4264 
(7'9390 

8966 
4094 
922( 
4349 
9477 

9043 
4/73 
9304 
4434 
9565 

9/20 
4253 
9386 
45(9 
9652 

9/9S 
4333 
9469 
4604 
9739 

9275 
4413 
955/ 
.'<689 
9827 

9353 
4493 
9633 
4774 
99/4 

9430 
4573 
97/6 
4859 

toot 

9507 
4653 
9798 
4943 
0089 

9584 
4732 
9880 
5028 
0/76 

31 
32 
33 

34 
35 

9(/8 
7705 
6292 
4878 
3465 

9065 
7650 
6235 
4820 
3405 

90)  / 
7594 
6(78 
4762 
3345 

8957 
7539 
6I2( 
4704 
3286 

8903 
7484 
6065 
4645 
3226 

8850 
7429 
6008 
4587 
3/66 

8796 
7373 
595  / 
4529 
3/06 

8742 
7318 
5894 

4470 
3047 

86S8 
7263 
5837 
44(2 
2987 

30-8634 
31-7207 
32-5780 
33-4354 
34-2927 

(S'45/5 
(8'964( 
(9'4766 
(9'9892 
20-50/7 

4605 
9733 
4S6/ 
9989 
5117 

4695 
9826 
4956 

»086 
52/7 

4785 
99/8 
505/ 
0/84 
53/7 

4875 

toio 

5(46 
028  / 

54/7 

4965 
0/03 
524/ 
0378 
55/6 

5055 
0/95 
5335 

0476 
56/6 

5(44 
0287 
5430 
0573 
57/6 

5234 
0380 
5525 
0670 
58/6 

5324 
0472 
5620 
0768 
59/5 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

205) 
0638 
9225 
78)  / 
6398 

(990 
0575 
9160 
7746 
633  ( 

(929 
05/3 
9096 
7680 
6264 

(868 
0450 
9032 
76/4 
6/96 

(807 
0387 
8968 
7549 
6)29 

(745 
0325 
8904 
7483 
6062 

1684 

0262 
8839 
7417 
5995 

/623 
0/99 
8775 
735  / 
5927 

(561 
0136 
87/( 
7285 
5860 

35'  /  500 
36-0073 
36'8646 
377220 
38  5793 

2CO/42 
2  /  '5268 
22-0393 
22-55/9 
23-0644 

0245 
5373 
050/ 
5629 
0757 

0347 
5478 
0608 
5738 
0869 

0450 
5582 
07/5 
5848 
098  / 

0552 
5687 
0823 
5958 
(094 

0654 
5792 
0930 
6068 
/206 

0757 
5897 
(037 
6/78 
(3/8 

0859 
6002 
((45 
6288 
(430 

096( 
6(07 
(252 
6397 
(543 

(063 
621  ( 
/359 
6507 
(655 

41 

42 
43 
44 
45 

46 
47 
48 
49 
50 

4984 
357  / 
2/58 
0744 
933  / 

49(6 
350  ( 
2086 
067( 
9256 

4847 
343  / 
20(4 
0598 
9/82 

4779 
336  / 
1943 
0525 
9/07 

4710 
329  ( 
(S7( 
0452 
9032 

464( 
3220 
(799 
0379 
8958 

4572 
3/50 
(728 
0305 
8883 

4504 
3080 
/656 
0232 

8808 

4435 
3009 
/5S4 
0/59 
8733 

39-4366 
40-2939 
41-1512 
42-0085 
42-8659 

23-5770 
24-0895 
24'6020 
25'(/46 
25'627/ 

5884 
10/2 
6/40 
(268 
6396 

5999 
((30 
6260 
(39( 
652  / 

6//4 
(247 
6380 
15/3 

6646 

6229 
(364 
6500 
/635 
677/ 

6344 
/482 
6620 
1757 
6895 

6459 
(599 
6739 
1880 
7020 

6573 
(7/6 
6859 
2002 
7(45 

6698 
/833 
6979 
2/24 
7270 

6803 
(95( 
7099 
2246 
7394 

46 

47 
4s' 
49 
50 

51 
52 
S3 
54 
55 
56 
57 
58 
59 
60 

79/8 
6504 
509/ 
3677 
2264 

784( 
6427 
50(2 
3597 
2(82 

7765 
6349 
4933 
35(6 
2(00 

7689 
627  / 
4854 
3436 
20/8 

76(3 
6(94 
4774 
3355 
(936 

7537 
6/16 
4695 
3274 
(854 

7461 
6038 
46/6 
3/94 
1771 

7384 
596/ 
4537 
3//3 
/689 

7308 
5883 
4457 
3032 
(607 

43-7232 
44-5805 
45-4378 
46  '295  / 
47-1524 

26"/397 
26-6522 
27'(648 
27-6773 
28*  (898 

(524 
6652 
/780 
6908 
2036 

/65/ 
6782 
1912 
7043 
2/73 

1779 
69/2 
2045 
7/77 
2310 

/906 
704/ 
2/77 
73/2 
2448 

2033 
7/7/ 
2309 
7448 
2585 

2/6/ 
730  / 
244  ( 
7582 
2722 
7863 
3003 
8(43 
3284 
8424 

2288 
743) 
2574 
77(7 
2859 

24/5 
7560 
2706 
785  / 
2997 

2542 
7690 
2838 
7986 
3/34 

51 
52 
53 
54 
55 

0851 
9437 
8024 
66/f 
5/97 

0767 
9352 
7937 
6522 
5(08 

0684 
9267 
785/ 
6434 
50(8 

0600 
9/82 
7764 
6346 
4929 

05/S 

9097 
7678 
6258 
4839 

0433 
90(2 
759  ( 
6(70 

4749 

0349 
8927 
7504 
6082 
4660 

0265 
884/ 
74/8 
5994 
4570 

Oltl 

8756 
733  / 

5905 
4480 

48-0098 
48  '867  / 
49-7244 
50-58/7 
51-4390 

28-7024 
29-2/49 
29  '7275 
30-2400 
30-7526 

7/64 
2292 
7420 

2547 
7675 

7304 
2434 
7564 
2695 
7825 

7443 
2576 
7709 
2842 
7975 

7583 
27/9 
7854 
2989 
8/25 

7723 
286) 
7999 
3/37 
8274 

8002 
3(45 
8288 
343  ( 

8574 

8/42 
3287 
8433 
3578 

8724 

8282 
3430 
8577 
3725 
8873 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

3784 
2370 
0957 
9544 
8/30 

3693 
2278 
0863 
9448 
8033 

3602 
2(85 
0769 
9353 
7936 

35M 
2093 
0675 
9257 
7839 

3420 
2000 
058( 
9(62 
7742 

3328 
(908 
0487 
9066 
7645 

3237 
(8/5 
0393 
8970 
7548 

3/46 
(722 
0298 
8874 
7451 

3055 
/629 
0204 
8779 
7353 

52-2963 
53-1537 
54'OIIO 
54-8683 
557256 

3C265/ 
3/7776 
32-2902 
32-8027 
33-3/53 

2S03 
793  / 
3059 
8/87 
33/5 

2956 
8086 
32/6 
8347 
3477 

3/08 
8241 
3374 
8507 
3640 

3260 
8396 
353  / 
8666 
3802 

34/2 
8550 
3688 
8826 
3964 

3565 
8705 
3S45 
8986 
4(26 

37/7 
8860 
'4003 
•9/46 
4288 

3869 
90/4 
4/60 
9305 
445) 

402  / 
9/69 
43)7 
9465 
46)3 

61 
62 
63 
64 
65 

67/7 
5303 
3890 
2477 
(063 

66(8 
5204 
3789 
2374 
0959 

6520 
5(04 
3687 
227( 
0854 

642  / 
5004 
3586 
2/68 
0750 

6323 
4903 
3484 
2065 
0645 

6224 
4803 
3383 
(962 
054  ( 

6126 
4703 
3281 
1859 
0436 

6027 
4603 
3/79 
/755 
033  ( 

5928 
4503 
3077 
(652 
0227 

56-5829 
57-4402 
58-2976 
59-1549 
60-0(22 

33-8278 
34-3403 
34  '8529 
35-3654 
35-8780 

8443 
357( 
8699 

3827 
8955 

8608 
3738 
8869 
3999 
9/29 

8772 
3905 
9038 
4(7) 
9304 

8937 

4073 
9208 
4343 
9479 

9/02 
4240 
9378 
45/6 
9654 

9267 
4407 
9547 
4688 
9828 

943  / 
4574 
97/7 
4860 
#003 

9596 
474  ( 
9887 
5032 
0178 

976) 
4908 
#056 
5204 
0352 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 

9650 
8237 
6823 
5410 
3996 

9544 
8(29 
67/4 
5299 
3885 

9438 
8022 
6605 
5(89 
3773 

9332 
79/4 
6496 
5079 
366/ 

9226 
7807 
6387 
4968 
3549 

9(20 
7699 
6278 
4857 
3437 

9014 
7592 
6169 
4747 
3325 

8908 
7484 
6060 
4636 
32/2 

880/ 
7376 
595( 
4525 
3(00 

60-8695 
6(7268 
62  '584  / 
63-44/5 
64-2988 

36'3905 
36-903) 
37-4/56 
37  '928  / 
38-4407 

4083 
92(0 
4338 
9466 
4594 

4260 
9390 
452/ 
965/ 
4782 

4437 
9570 
4703 
9836 
4969 

46/4 
9750 
4885 
#02( 
5/56 

479  / 
9929 
5067 
0205 
5343 

4969 
»/09 
5249 
0390 
5530 

5/46 
0289 
5432 
0575 
57/7 

5323 
0468 
56/4 
0759 
5904 

5500 
0648 
5796 
0944 
6092 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

2583 
f/70 

9756 
8343 
6930 

2470 
(055 
9640 
8225 
68(0 

2356 
0940 
9524 
8(07 
6691 

2243 
0825 
9407 
7989 
657( 

2(29 
07(0 
929  ( 
787( 
6452 

20/6 
0595 
9(74 
7753 
6332 

/902 

0480 
9057 
7635 
62/3 

/788 
0365 
894  / 
75/7 
6093 

1675 
0249 
8824 
7399 
5973 

65-1561 
66-0/34 
66-8707 
67-7281 
68-5854 

38-9532 
39-4658 
39-9763 
40-4909 
4  /  '0034 

9722 

4850 
9978 
5/06 
0234 

99/2 
5042 
»(73 
5303 

0434 

#(02 
5235 
0367 
5500 
0633 

029) 
5427 
0562 
5698 
0833 

048  ( 
56/9 
0757 

5895 
1033 

067( 
58(/ 
0952 
6092 
/232 

0860 
6003 
((46 
6289 
(432 

/050 
6/95 
(34( 

6486 
(63/ 

)239 
6387 
)535 
6683 
1831 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

55/6 
4/03 
2689 
/276 
9863 

5395 
3980 
2566 
1151 
9736 

5274 
3858 
2442 
(025 

9609 

5(54 
3736 
23(8 
0900 
9482 

5033 
36(3 
2(94 
0775 
9355 

49/2 
349  ( 
2070 
0649 
9228 

4790 
3368 
(946 
0523 
9/0/ 

4669 
3245 
(822 
0398 
8974 

4548 
3/23 
(697 
0272 
8847 

69  '4427 
70-3000 
71-1573 
72-0146 
72-8720 

4C5/59 
42-0285 
42'54/D 
43-0536 
43-566  / 

5362 
0490 
56/8 
0746 
5873 

5564 
0694 
5325 
0955 
6086 

5766 
0899 
6032 
//65 
6298 

5968 
f/04 
6239 
(375 
65/0 

6/7/ 
/308 
6446 
/5S4 
6722 

6373 
(5/3 
6654 
(794 
6934 

6575 
(7(8 
686  ( 
2004 
7(46 

6777 
(922 
7068 
22/3 
7358 

6979 
2/27 
7275 
2423 

7570 

81 
82 
83 
84 
85 

86 
87 
88 
89 

90 

8449 
7036 
5622 
4209 
2796 

8321 
6906 
5491 
4076 
2661 

8193 
6776 
5360 
3944 
2527 

8064 
6646 
5229 
381  ( 
2393 

7936 
65(6 

5097 
3678 
2258 

7807 
6386 
4966 
3545 
2(24 

7679 
6256 
4834 
3412 
(989 

7550 
6126 
4702 
3279 
(855 

742( 
5996 
457( 
3(45 
(720 

73-7293 
74-5866 
75-4439 
76'30/2 
77'/585 

44-0787 
44-59/2 
45-/037 
45-6(63 
46-/28S 

1001 
6/29 
(257 
6385 
(5/3 

1216 
6347 
1477 
6607 
1738 

(43( 
6564 
(697 
6830 
(962 

/646 
678/ 
(9(6 
7052 
2(87 

(860 
6998 
2/36 
7274 
24/2 

2075 
72/5 
2356 
7496 
2636 

2289 
7432 
2575 
77(8 
2S6/ 

2504 
7649 
2795 
7940 
3085 

27/8 

7866 
30/4 
8/62 
33/0 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

(382 
9969 
8556 
7/42 
5729 

1247 
9832 
84(7 
7002 
5587 

III! 
9694 
8278 
6862 
5445 

0975 
9557 
8(39 
672) 
5304 

0839 
9420 
8000 
658( 
5(62 

0703 
9282 
786  ( 
644  / 
5020 

0567 
9/45 
7722 
6300 
4878 

043  / 
9007 
7583 
6/59 
4736 

0295 
8869 
7444 
60(9 
4593 

78-0/59 
78-8732 
79-7305 
80-5878 

S/-445/ 

46'64I4 
47'/539 
47  '6665 
48-/790 

48-69/5 

664/ 
(769 
6897 
2025 
7(53 

6868 
(999 
7/29 
2259 
7390 

7095 
2228 
736/ 
2494 
7627 

7323 
2458 
7593 
2729 
7864 

7550 
2688 
7825 
2963 
8/0/ 

7777 
29/7 
8058 
3/98 
8338 

£004 
3/47 
8290 
3433 
8575 

823  / 
3376 
8522 
3667 
8812 

8458 
3606 
8753 
390/ 
9049 

91 
92 
93 
94 
95 
96 
97 
98 
99 
)00 

96 

97 
98 
99 
100 

59 

43/5 
2902 
1489 
t075 
8662 

4(72 
2757 
(342 
9928 
85/3 

4029 
26(3 
((96 
9780 

8364 

3886 
2468 
(050 
9632 

82(4 

3742 
2323 
0904 
9484 
8065 

3599 
2(78 
0757 
9336 
79(6 

3455 
2033 
06/( 
9/88 

7766 

33/2 

1888 
0464 
9040 
76/6 

3/68 

(743 
03(7 
8892 
7467 

82-3024 
83-1598 
84-0171 

84-8744 
8573/7 

49  '204  / 
497/66 
50-2292 
50-74/7 
51  '2543 

228  ( 
7409 
2536 
7664 
2792 

2520 
7651 
278  / 
79(2 

3042 

2760 
7893 
3026 
8/59 

3292 

3000 
8(35 
3270 
8406 
354) 

3239 

8377 
35(5 

8653 
379  / 

3479 
86/9 
3760 
8900 

4040 

37/8 
886) 
4004 
9/47 
4i'90 

3958 
9/03 
4249 
9394 
4539 

4/97 
9345 
4493 
964/ 

47S9 

10' 

'.)' 

8' 

T 

& 

5' 

4'    3' 

2' 

1' 

1(1' 

9' 

8'  |  7' 

6' 

5' 

4' 

3'    2'    1' 

SINE. 

COSINE.            59° 

isa 


TRAVERSE  TABLES. 


31°           COSINE. 

SINE. 

31° 

/ 

2 
3 
4 

5 

()' 

....... 

2' 

3' 

4' 

6' 

6' 

T 

8'  |   9' 

0' 

F 

2' 

3'  |  4'    5' 

<;' 

r   8' 

W 

( 
2 
3 

4 
5 

8572 
7/43 
57/5 
4287 
2858 

8570 
7/40 
5711 
4281 
2851 

8569 
7(37 
5706 
4275 
2843 

8567 
7/34 
5702 
4269 
2836 

8566 
7/3/ 
5697 
4263 
2828 

8564 
7/28 
5693 
4257 
282  ( 

8563 
7/25 
5688 
425  / 
28/3 

8561 
7/22 
5684 
4245 
2806 

8560 
7//9 
5679 
4239 
2798 

•8558 
/'7/(6 
2'5674 
3  '4233 
4'279( 

•5(50 

rose/ 

C545/ 
2-0602 
2-5752 

5/53 
0306 
5459 
06// 
5764 

5)55 
03  // 
5466 
062) 
5777 

5)58 
03/6 
5474 
063  / 
5789 

5/60 
032/ 
548) 
0641 
5802 

5/63 
0326 
5489 
065( 
58(4 

5/65 
033  / 
5496 
0661 
5827 

0336 
5503 
067( 
5839 

5/70 
034  ( 
55(( 
068/ 
5852 

5/73 
0346 
55/8 
0691 
5864 

6 
7 
8 
9 
(0 

430 
#002 
8573 
7/45 
57/7 

1421 
9991 
856  / 
7/32 
5702 

(412 
998  / 
8549 
7//8 

5687 

1403 

9970 
8537 
7/05 
5672 

(394 
9960 
8525 
7091 
5657 

(385 

9949 
85/3 
7078 
5642 

(376 

9939 
8501 
7064 
5627 

(367 
9928 
8489 
7051 
56/2 

(358 
99/8 
8477 
7037 
5597 

5'(349 
5-9907 
6  '8465 
77023 
S'5582 

3-0902 
3'6053 
4-/203 
4'  6353 
5'  (504 

09/7 

6070 
(223 
6376 
1529 

0932 

6088 
(243 
6398 
1554 

0947 
6/05 
(263 
6421 
/579 

0962 
6)22 
(283 
6443 
(604 

0977 
6140 
(303 
6466 
(628 

0992 
6/57 
(323 
6488 
(653 

(007 
6/75 
(343 
65/0 
(678 

(022 
6/92 
/363 
6533 
/703 

(037 

62/0 
(382 
6555 
(728 

6 
7 
8 
9 
10 

II 

12 
13 
(4 
(5 

4288 
2860 
432 
#003 
8575 

4272 
2842 
1412 
9982 
8553 

4255 
2824 
/393 
9961 
8530 

4239 
2806 
/373 
9940 
8508 

4222 
2788 
(354 
99/9 
8485 

4206 
2770 
(334 
9898 
8463 

4(89 
2752 
(3/5 
9877 
8440 

4/73 
2734 
/295 
9856 
8418 

4/56 
27/6 
(276 
9835 
8395 

9-4/40 
(fl'2698 
IC(256 
11-9814 
12-8372 

5'665.4 
6"/805 
6  '6955 
7'2/05 
77256 

6682 
(834 
6987 
2/40 
7293 

6709 
)864 
7020 
2/75 
733  / 

6736 
)894 
7052 
22/0 
7368 

6764 
(924 
7085 
2245 
7405 

679  / 
(954 
7(/7 
2280 
7443 

68/9 
(984 
7(49 
23(5 
7480 

6846 
20/4 
7/82 
2350 
75/7 

6873 
2044 
72/4 
2384 
7555 

690  / 
2074 
7246 
24/9 
7592 

// 
12 
13 
14 
IS 

/6 
17 
18 
19 

20 

7/47 
57/8 
4290 
2862 
433 

7/23 
5693 

4263 
2833 
/403 

7099 
5667 
4236 
2805 
1374 

7075 

5642 
4209 
2776 
(344 

705( 
5616 
4/82 
2748 
(3/3 

7027 
559  ( 
4/55 
27/9 
1283 

7003 
5565 
4/28 
2691 
(253 

6979 
5540 
4(0( 
2662 
(223 

6955 
55/4 
4074 
2634 
1193 

(3'693( 

J4'5489 
(5'4047 
(6-2605 
/7'//63 

8  "24  06 
S'7556 
9-2707 
97857 
/0-3008 

2446 
7599 
2752 
7905 
3057 

2486 
764  / 
2797 
7952 
3/07 

2526 

7684 
2841 
7999 
3/57 

2566 
7726 
2886 
8047 
3207 

2605 
7768 
293  / 
8094 
3257 

2645 
781  / 
2976 
8/4/ 
3307 

2685 
7853 
302/ 
8189 
3356 

2725 
7895 
3066 
8236 
3406 

2765 
7938 
3//0 
8283 
3456 

16 
17 
18 
19 

20 

21 
22 
23 

24 
25 

#005 
8577 
7/48 
5720 
4292 

9974 
8544 
7//4 
5684 
4254 

9942 
85// 
7080 
5648 
42/7 

99// 
8478 
7045 
56/2 
4/79 

9879 
8445 
70// 
5576 
4/42 

9848 
84/2 
6976 
5540 
4(04 

98/6 
8379 
694  / 
5504 
4067 

9785 
8346 
6907 
5468 
4029 

9753 
83/3 
6872 
5432 
3992 

17  '97  21 
(8-8280 
(9'6838 
20-5396 
21  '3954 

(0-8/58 
/  (  -3308 
(  (  '8459 
(2-3609 
/  2  '8760 

82/0 
3363 
85(6 
3669 
8822 

8263 
34/8 
8573 
3729 
8884 

83/5 
3473 
S63/ 
3789 
8946 

8367 
3528 
8688 
3848 
9009 

8420 
3583 
8745 
3908 
9071 

8472 
3637 
8803 
3968 
9/33 

8524 
3692 
8860 
4028 
9/96 

8577 
3747 
89/7 
4088 
9258 

8629 
3802 
8974 
4/47 
9320 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

2863 
(435 
#007 
8579 
7/50 

2S25 
(395 
9965 
8535 
7/05 

2786 
(354 

9923 
8492 
7060 

2747 
(3/4 
988/ 
8448 
70/5 

2708 
/273 

9839 
8405 
6970 

2668 
(233 
9797 
8361 
6925 

2629 
((92 
9755 
83/7 
6880 

2590 
((52 

97/3 
8274 
6835 

255  / 
(((( 
9671 

8230 
6790 

22-25(2 
23'  (070 
23-9628 
24-8/87 
25-6745 

(3-39/0 
(3'9060 
(4'42// 
/4'936( 
/5'45// 

3975 
9(28 
4280 
9433 
4586 

4040 
9/95 
4350 
9506 
466) 

4/04 
9262 
4420 
9578 
4736 

4/69 
9329 
4490 
9650 
48// 

4234 
9397 
4560 
9722 

4885 

4299 
9464 
4629 
9795 
4960 

4363 
9531 
4699 
9867 
5035 

4428 
9598 
4769 
9939 
5/09 

4493 
9666 
4839 
#0ff 
5/84 

3/ 
32 
33 
34 
35 

5722 
4294 
2865 
(437 
#009 

5675 
4246 
28/6 
/386 
9956 

5629 
4/98 
2766 
(335 
9904 

5582 
4/50 
27)7 
(284 
985( 

5536 
4/02 
2667 
(233 
9799 

5489 
4054 
26/8 
(182 
9746 

5443 
4005 
2568 
(I3( 
9693 

5396 
3957 
2519 
1080 
9641 

5350 
3909 
2469 
(029 
9588 

26-5303 
27'3S6/ 
28-24)9 
29-0977 
29-9536 

/5'9662 
/6'48/2 
/6'9963 
(7'5//3 
/  8  '0263 

9739 
4892 
#045 
5(98 
035  / 

98/6 
4972 
0/27 
5282 
0438 

9894 
505) 
0209 
5367 
0525 

997( 
5/3) 
0292 
5452 
06(2 

#048 
52/1 
0374 
5537 
0699 

0/25 
529  / 
0456 
562( 
0787 

0203 
5370 
0538 
5706 
0874 

0280 
5450 
0620 
579  ( 
096  f 

0357 
5530 
0703 
5875 
(048 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

8580 
7/52 
5724 
4295 
2867 

8526 
7096 
5667 
4237 
2807 

8472 
704  ( 
56/0 
4/78 
2747 

84/8 
6985 
5553 
4/20 

2687 

8364 
6930 
5496 
406  ( 
2627 

8310 
6874 
5439 
4003 
2567 

8256 
68/9 
538  ( 
3944 
2507 

8202 
6763 
5324 
3886 
2447 

8(48 
6708 
5267 
3827 
2387 

30-8094 
3T6652 
32-52/0 
33-3768 
34-2326 

(S'54/4 

(9-0564 
/9'57/4 
20-0865 

20'60/5 

5503 
0656 
5809 
0962 
6//5 

5593 
0749 
5904 
/059 
62/5 

5683 
084) 
5999 
</57 

63)4 

5773 
0933 
6093 
(254 
64(4 

5862 
(025 
6/88 
(35( 
65(4 

5952 
1117 

6283 
(448 
66/3 

6042 
1209 
6377 
(545 
67/3 

6(31 
(302 
6472 

(642 
68/3 

622  ( 
(394 
6567 
(739 
69/2 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

(439 
#010 
8582 
7/54 
5725 

(377 
9947 
85/7 
7088 
5658 

(3/6 
9884 
8453 
7022 
5590 

/254 
982/ 
8389 
6956 
5523 

H93 
9758 
8324 
6890 
5455 

1131 
9695 
8259 
6824 
5388 

(070 
9632 
8(95 
6758 
5320 

IOOS 
9569 
8/30 
669( 
5253 

0946 
9506 
8066 
6625 
5(85 

35-0885 
35-9443 
36-800) 
37-6559 
38-5117 

2/'//66 
21-63/6 
22'/466 
22-66(7 
23"(767 

(268 
6421 
(574 
6726 
(879 

(370 
6525 

/6S/ 
6836 
/992 

)472 
6630 
(788 
6946 
2(04 

(574 
6735 
(895 
7055 
22)6 

(677 
6839 
2002 
7(65 
2328 

(779 
6944 
2/09 
7275 
2440 

/88( 
7049 
22(6 
7384 
2552 

(983 
7/53 
2324 
7494 
2664 

2085 
7258 
243  / 
7603 
2776 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

4297 
2869 
1448 

#0/2 
8584 

4228 
2798 
(368 
9939 
8509 

4(59 
2728 
(296 

9865 
8434 

4090 
2657 
(224 
9792 
8359 

402  ( 
2587 
//52 
97/8 
8284 

3952 
25/6 
/080 
9644 
8209 

3883 
2446 
(008 
9571 
8/34 

38/4 
2375 
0936 
9497 
8058 

3745 

2304 
0864 
9424 
7983 

39-3675 
40-2234 
4C0792 
4C9350 
42-7908 

23-69(8 
24-2068 
24-72(8 
25-2369 
25-75/9 

7032 
2)85 
7338 
249) 
7644 

7/47 
2302 
7458 
26/3 

7768 

7262 
24(9 
7577 
2735 
7893 

7376 
2536 
7697 
2857 
80)8 

749  ( 
2654 
78(6 
2979 
8/42 

7605 
277  ( 
7936 
3(0( 

8267 

7720 
2888 
8056 
3223 
839  ( 

7834 
3005 
8/75 
3345 
85/6 

7949 
3/22 

8295 
3467 
8640 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

7/55 
5727 
4299 
2870 
(442 

7079 
5649 
42/9 
2789 
(360 

7002 
5571 
4140 
2708 
(277 

6926 
5493 
4060 
2627 
//95 

6849 
54/5 
398( 
2546 
1112 

6773 
5337 
390  / 
2465 
(030 

6696 
5259 
3822 
2384 
0947 

6620 
5/8/ 
3742 
2303 
0864 

6543 
5/03 
3662 
2222 
0782 

43  '6466 
44-5024 
453582 
46'2/4/ 
47-0699 

26-2669 
267820 
27-2970 
27'8/2( 
28'327( 

2797 
7949 
3)02 
8255 
3408 

2924 
8079 
3234 
8390 
3545 

305  ( 
8209 
3367 
8524 
3682 

3)78 
8338 
3499 
8659 
38(9 

3305 
8468 
363  1 
8793 
3956 

3432 
8597 
3763 
8928 
4093 

3559 
8727 
3895 
9062 
4230 

3686 
8856 
4027 
9/97 
4367 

38/3 
8986 
4/59 
933  / 
4504 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

#014 
8585 
7/57 
5729 
4300 

9930 
8500 
7070 
5640 
42/0 

9846 
84/4 
6983 
5552 
4/2/ 

9762 
8329 
6896 
5463 
4031 

9678 
8243 
6809 
5375 
3940 

9594 
8/58 
6722 
5286 
3850 

95/0 
8072 
6635 
5/98 
3760 

9425 
7987 
6548 
5/09 
3670 

934  / 
790  ( 
6461 
5020 
3580 

47-9257 

48-78/5 
49-6373 
50'493( 
5/-3490 

28'842/ 
29-3572 
29'8722 
30-3872 
SO  '9023 

856) 
37)4 
8867 
4020 
9/72 

870/ 
3856 
90// 
4)67 
9322 

8840 
3998 
9156 
43/4 
9472 

8980 
4140 
9300 
446) 
962) 

91(9 

4282 
9445 
4608 
977  ( 

9259 

4424 
9589 
4755 
9920 

9398 

4566 
9734 
4902 
#069 

9538 

4708 
9878 
5049 
02/9 

9677 
4850 
#023 
5/95 
0368 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

2872 
1444 
#0/5 
8587 
7/59 

2781 
(351 
992) 
849  / 
7061 

2689 
/25S 
9827 
8395 
6964 

2598 
//65 
9732 
8299 
6866 

2506 
1072 
9637 
8203 
6769 

24)5 
0979 
9543 
8)07 
667) 

2323 
0886 
9448 

son 

6574 

2231 
0792 
9354 
7915 
6476 

2/40 
0699 
9259 
78/8 
6378 

52-2048 
53-0606 
53-9/64 
54-7722 
55-6280 

31  "4/73 
3  /  '9324 
32-4474 
32-9624 
33-4775 

4325 
9478 
463) 
9784 
4937 

4477 
9633 
4788 
9943 
5099 

4629 
9787 
4945 
#/03 
526  / 

478/ 
9942 
5/02 
0262 
5423 

4933 
#096 
5259 
0422 
5585 

5085 
025  / 
54/6 
058  / 
5747 

5237 
0405 
5573 
0741 
5909 

5389 
0559 
5730 
0900 
6070 

554  / 
07/4 
5887 
/059 
6232 

61 
62 
63 
64 

65 

66 
67 
68 
69 
70 

5730 
4302 
2874 
/445 
#0/7 

563  / 
4202 
2772 
/342 
99/2 

5533 
4/01 
2670 
(239 

9807 

5434 
400) 
2568 
)/35 
9702 

5334 
3900 
2466 
(032 
9597 

5235 
3800 
2364 
0928 
9492 

5/36 
3699 
2262 
0824 
9387 

5037 
3598 
2/59 
072/ 
9282 

4938 
3497 
2057 
06/7 
9/76 

56-4839 
57-3397 
58'  (955 
59-05/3 
59'907I 

33-9925 
34-5076 
35-0226 
35  '5376 
36-0527 

#090 
5243 
0395 
5548 
070/ 

0254 
5410 
0565 
5720 
0876 

04/9 
5577 
0734 
5892 
(050 

0583 
5744 
0904 
6064 
/225 

0748 
59(0 
1073 
6236 
(399 

09/2 
6077 
(243 
6408 
(573 

1076 
6244 
(4/2 
6580 
/748 

I2.il 
6411 
1581 
6752 
1922 

(405 
6578 
(75( 
6923 
2096 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

8589 
7/60 
5732 
4304 
2875 

8482 
7053 
5623 
4/93 
2763 

8376 
6945 
55/3 
4082 
2651 

8269 
6837 
5404 
397  / 
2538 

8(63 
6729 
5294 
3860 
2426 

8056 
6620 
5/85 
3749 
23/3 

7950 
65/2 
5075 
3638 
2200 

7843 
6404 
4965 
3526 
2088 

7736 
6296 
4855 
34/5 
1975 

60-7629 
61  '6/88 
62-4746 
63-3304 
64'  /  862 

36-5677 
37-0827 
37-5978 
38-//2S 
38-6279 

5854 
/007 
6/60 
(3/3 
6466 

603) 
086 
6342 
)497 
6653 

6208 
(366 
6524 
1682 
6839 

6385 
(545 
6706 
)866 
7026 

6562 
/725 
6887 
2050 
72(3 

6739 
(904 
7069 
2235 
7400 

69/6 
2083 
725  / 
24/9 
7587 

7092 
2263 
7433 
2603 
7774 

7269 
2442 
7615 
2787 
7960 

71 

72 
73 
74 
75 

(447 
#0/9 
8590 
7/62 
5734 

/333 

9903 
8474 
7044 
56/4 

(2/9 
9788 
8357 
6925 
5494 

//05 
9672 
8240 
6807 
5374 

099  ( 
9557 
8/23 
6688 
5254 

0877 
944  / 
8005 
6570 
5/34 

0763 
9326 
7888 
645  / 
50/4 

0649 
92/0 
777/ 
6332 
4893 

0534 
9094 
7654 
62/3 
4773 

65-0420 
65-8978 
667536 
67-6095 
68-4653 

39'(429 
39-6579 
40'(730 
40-6880 
4  /  '2030 

(6/8 
677) 
)924 
7077 
2230 

(80S 
6963 
2)19 
7274 
2429 

(997 
7/55 
23)3 
747  / 
2629 

2)87 
7347 
2507 
7668 
2828 

2376 
7539 
2702 
7865 
3027 

2565 
773  / 
2896 
806  / 
3227 

2755 
7922 
3090 
8258 
3426 

2944 

8/(4 
3284 
8455 
3625 

3(33 
8306 
3479 
8652 
3824 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

4305 
2877 
/449 
#021 
8592 

4/84 
2754 
/324 
9895 
8465 

4063 
2631 
(200 
9769 
8337 

394  / 
2508 
(076 
9643 
82/0 

3820 
2385 
0951 
95/7 
8082 

3698 
2262 
0826 
939  / 
7955 

3576 
2/39 
0702 
9264 
7827 

3455 
20/6 
0577 
9/38 
7699 

3333 
1892 
0452 
90/2 
7571 

69'321  1 
70'I769 
71-0327 
71-8885 
72-7444 

4/V/8/ 
42'233  / 
42-7482 
43-2632 
437782 

7383 
2536 
7689 
284) 
7994 

7585 
2740 
7895 
305) 
8206 

7787 
2944 
8/02 
3260 
84/8 

7988 
3)49 
8309 
3469 
8630 

8/90 
3353 
85(6 
3679 
8842 

8392 
3557 
8723 
3888 
9053 

8594 
3762 
8929 
4097 
9265 

8795 
3966 
9/36 
4306 
9477 

8997 
4(70 
9343 
45(6 
9688 

81 

82 
83 
84 
85 

86 
87 
88 
89 
90 

7/64 
5736 
4307 
2879 
/45/ 

7035 
5605 
4/75 
2745 
(3/6 

6906 
5475 
4043 
26/2 
//8/ 

6777 

5344 
39// 
2479 
/046 

6648 
52/4 
3779 
2345 
09// 

65/9 

5083 
3647 
22/( 
0776 

6390 
4952 
35/5 
2078 
0640 

6260 
4822 
3383 
(944 
0505 

6(3( 
469  / 
3250 
/8/0 
0370 

73-6002 
74-4560 
75-3118 
76-1676 
77-0234 

44-2933 
44-8083 
45  '3234 
45-8384 
46-3534 

3)47 
8300 
3453 
8606 
3759 

3362 
85/7 
3672 
8828 

3983 

3576 
8734 
3892 
9049 
4207 

3790 
895) 
41(1 
927  ( 
4432 

4004 
9/67 
4330 
9493 
4656 

42/9 
9384 
4549 
97/5 
4880 

4433 
960/ 
4769 
9936 

5/04 

4647 
98/7 
4988 
#/58 
5328 

486( 
#034 
5207 
0380 
5552 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

#022 
8594 
7/66 
5737 
4309 

9886 
8456 
7026 
5596 
4/67 

9749 
83/8 
6887 
5455 
4024 

96/3 
8/80 
6747 
53/4 
3882 

9476 
8042 
6608 
5/73 
3739 

9340 
7904 
6468 
5032 
3596 

9203 
7766 
6328 
489  / 
3454 

9066 
7627 
6/89 
4750 
33// 

8929 
7489 
6049 
4608 
3/68 

77-8793 
78735) 
79-5909 
SO'4467 
8/-3025 

46-8685 
47-3835 
47-8985 
48-4/36 
48-9286 

8912 
4064 
92)7 
4370 
9523 

9/38 
4294 
9449 
4604 
9760 

9365 
4523 
968  / 
4839 
9997 

9592 
4752 
99/3 
5073 
#233 

98/9 
498( 
#(44 
5307 
0470 

#045 
52// 
0376 
554  / 
0707 

0272 
5440 
0608 
5775 
0943 

0499 
5669 
0839 
60/0 
1180 

0725 
5898 
(07( 
6244 
(4(6 

91 
92 
93 
94 
95 

96 

97 
98 
99 
100 

58 

2S8/ 
/452 
#024 
8596 
7/67 

2737 
(307 
9877 
8447 
70/7 

2593 

1  161 
9730 
8299 
6868 

2449 
)0/6 
9583 
8/50 
67/8 

2305 

0870 
9436 
8002 
6567 

2/6( 
0725 
9289 
7853 

64/7 

20/6 
0579 
9/42 
7704 
6267 

(872 
0433 
8994 
7556 
6/(7 

/72S 
0287 
8847 
7407 
5966 

82")583 
83-0(42 
83-8700 
84-7258 
85-58(6 

49-4437 
49-9587 
50-4737 
50-9888 
5  /  '5  038 

4676 
9829 
4982 
#)35 
5287 

49)5 
#07) 
5226 
038) 
5537 

5/54 
03/2 
5470 
0628 
5786 

5394 
0554 
57/4 
0875 
6035 

5633 

0796 
5959 
1121 

6284 

5872 
)037 
6203 
(368 
6533 

6111 
1279 
6447 
1615 
6782 

6350 
(520 
6691 
(86( 
703  / 

6589 
(762 
6935 
2(08 
7280 

96 

97 
98 
99 
100 

60' 

59'  |  58' 

57'   5tf   55'  |  54' 

53' 

52' 

51' 

60'  |  5!)'   58'  |  57'   56' 

55' 

54' 

53' 

b-2 

51' 

SINE. 

COSINE.            58° 
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TRAVERSE  TABLES. 


31°           COSINE. 

SINE.           31° 

10'   11'   12' 

13'   14'   15'   16'   17'   18'    19' 

10' 

11'   12'  |  13'   14' 

15' 

16'   17'  '  IS' 

19' 

/ 
2 
3 
4 
5 

; 

2 
3 
4 
5 

6 
7 

8 
9 
(0 

8557 
7/(3 
5670 
4227 
2783 

8555 
7//0 
5665 
422  / 
2776 

8554 
7/07 
566/ 
42/5 
2768 

8552 
7/04 
5656 
4209 
2761 

855/ 
7/0/ 
5652 
4203 
2753 

8549 
7098 
5647 
4196 
2746 

8548 
7095 
5643 
4190 
2738 

8546 
7092 
5638 
4184 
2730 

8545 
7089 
5634 
4/78 
2723 

"8543 
1-7086 
2-5629 
3-4172 
4'27/S 

•5/75 
C035/ 
C5526 
2'070/ 
2-5876 

5(78 
0356 
5533 
07(( 
5889 

5/80 
036( 
5541 
072  ( 
590  ( 

5/83 
0366 
5548 
073  / 
59/4 

5/S5 
0370 
5556 
074/ 
5926 

5/SS 
0375 
5563 
075  / 
5939 

5/90 
0380 
557/ 
076/ 
595  / 

5/93 
0385 
5578 
077/ 
5964 

5/95 
0390 
5586 
078/ 
5976 

5/98 
0395 
5593 
0791 
5988 

1340 
9897 
8453 
70/0 
5567 

/33( 
9886 
844/ 
6996 
555  / 

/322 
9876 
8429 
6983 
5536 

1313 
9865 
84/7 
6969 
5521 

/304 

9854 
8405 
6956 
5506 

/295 
9844 
8393 
6942 

549/ 

/286 
9833 
838/ 
6928 
5476 

(277 
9823 
8369 
69/5 

546  / 

1268 
98/2 
8357 
690/ 
5446 

5-/25S 
5'9S02 
6'8345 

7'6S8S 
8  543( 

3-/052 
3'6227 
4'  (402 
4-6578 
5'/753 

(067 

6244 
(422 
6600 
/778 

(082 
6262 
(442 
6622 
1803 

/097 
6279 
/462 

6645 
/828 

//(/ 
6297 
/482 
6667 

/S52 

11-6 
6314 
1502 
6690 
1877 

(141 

6332 
/522 
67/2 
1902 

//56 
6349 
/542 
6734 
(927 

1171 
6366 

(552 
6757 
(952 

((86 
6384 
/5SI 
6779 
(977 

6 
7 
8 
9 

10 

II 

12 
13 
14 
IS 
16 
17 
18 
19 
20 

4/23 
2680 
(237 
9793 
8350 

4/07 
2662 
/2/7 
9772 
8327 

4090 
2644 
1/97 
975  / 
8305 

4073 
2626 
//78 
9730 
8282 

4057 
2608 
I/5S 
9709 
8259 

4040 

i:589 
//39 
9688 
8237 

4024 
257  / 
1  1  19 
9667 
8214 

4007 
2553 
/099 
9645 

8/91 

3990 
2535 
1080 
9624 
8169 

9-3974 
10-2517 
11-1060 
1  1  '9603 
12-8146 

5'6928 

6'2/04 
67279 

7'2454 
77629 

6956 
2/33 
73// 
2489 
7667 

6983 
2(63 

7344 
2524 
7704 

70/0 
2/93 
7376 
2559 
774  / 

7038 
2223 
7408 
2593 
7779 

7065 
2253 
744  ( 
2628 
78/6 

7092 
2283 
7473 
2663 
7853 

7/20 
23/2 
7505 
2698 

7891 

7/47 
2342 
7537 
2733 
7928 

7/74 
2372 
7570 
2767 

7965 

II 
12 
13 
14 
15 
16 
17 
18 
19 
2(1 

6906 
5463 
4020 
2576 
1/33 

6882 
5438 
3993 
2548 
//03 

6658 
54/2 
3966 
25/9 
/073 

6834 
5386 
3938 
249  / 
/043 

68/0 
5361 
39/( 
2462 
/0/3 

6786 
5335 
3884 
2433 
0982 

6762 
5309 
3857 
2405 
0952 

6738 
5284 
3830 
2376 
0922 

67/3 
5258 
3803 
2347 
0892 

13-6689 
14-5232 
15-3775 
16-2318 
/  7  '0862 

8-2805 
8-7980 
9-3/55 
9'833/ 
/  0'3506 

2845 
8022 
3200 
8378 
3556 

2884 
8065 
3245 
8425 
3605 

2924. 
8/07 
3290 
8472 
3655 

2964 
8/49 
3334 
8520 
3705 

3004 
8/91 
3379 
8567 
3755 

3044 
8234 
3424 
8614 
3804 

3083 
8276 
3469 
S66/ 
3854 

3/23 
83/8 
35/3 
8709 
3904 

3/63 
8360 
3558 
8756 
3954 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

9690 
8246 
6803 
5360 
39/6 

9658 
82/3 
6768 
5324 
3879 

9627 
8/80 
6734 
5287 
384/ 

9595 
8/47 
6699 
525  / 
3803 

9563 
8/14 
6664 
52/5 
3766 

953  / 
8081 
6630 
5/79 
3728 

9500 
8047 
6595 
5/43 
3690 

9468 
80/4 
6560 
5/06 
3652 

9436 
7981 
6526 
5070 
36/5 

(7-9405 
/  8  7948 
/9'649/ 
20-5034 
21-3577 

/0'868( 
/  (  '3856 
(  /  "9032 
/2'4207 
/  2  '9382 

8733 
39/( 
9089 
4267 
9445 
4622 
9800 
4978 
0/56 
5333 

8786 
3966 
9(46 
4326 
9507 
"4687" 
9867 
5048 
0228 
5408 

8838 
402/ 
9203 
4386 
9569 
4752 
9934 
5/17 
0300 
5483 

8890 
4075 
926  / 
4446 
963/ 

8942 
4/30 
93/8 
4506 
9693 
"488  / 
0069 
5257 
0444 
5632 

8995 
4/85 
9375 
4565 
9755 
4946 
0/36 
5326 
05/6 
5707 

9047 
4240 
9432 
4625 

98/8 

9099 
4294 
9489 
4685 
9880 

9I5/ 
4349 
9547 
4744 
9942 

21 
22 
23 
24 
25 

2473 
/030 
9586 
8/43 
6700 

2434 
0989 
9544 
8099 
6654 

2395 
0948 
9502 
8056 
6609 

2356 
0908 
9460 
80/2 
6564 

23/6 
0867 
94/8 
7968 
65/9 

2277 
0826 
9375 
7924 
6474 

2238 
0785 
9333 
7S8/ 
6428 

2/99 
0745 
929  / 
7837 
6383 

2/59 
0704 
9248 
7793 
6338 

22'2I20 
23-0663 
23-9206 

24-7749 
25-6292 

(3-4558 
(3'9733 
(4'4908 
/5-0083 
(5-5259 

48/6 
#002 
5/87 
0372 
5557 

50/0 
0203 
5396 
0588 
5781 

5075 
0270 
5465 
066/ 
5856 

5/40 
0337 
5535 
0733 
5930 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

5256 
38/3 
2370 
0926 
9483 

52/0 
3765 
2320 
0875 
9430 

5/63 
37/7 
2270 
0824 
9378 

5/16 
3668 
2220 
0773 
9325 

5069 
3620 
2/7( 
072/ 
9272 

5023 
3572 
2/2/ 
0670 

92/9 

4976 
3523 
207/ 
06/9 
9/66 

4929 
3475 
202  / 
0567 

9//3 

4882 
3427 
/97/ 
05/6 
9061 

26-4835 
27'3378 
28'  (922 
29-0465 
29-9008 

(6'0434 
(6'5609 
(7-0785 
(7-5960 
I8-/I35 

05// 
5689 
0867 
6045 
/222 

0588 
5769 
0949 
6/29 
(309 

0665 
5848 
(03( 
62(4 
(397 

0743 
5928 
1113 
6298 

(484 

0820 
6007 
//95 
6383 
/57( 

0897 
6087 
(277 
6467 
/658 

0974 
6/67 
/359 
6552 
(745 

/05( 
6246 
/..../ 
6636 
(832 

1128 
6326 
/523 
672  / 
19/9 

31 
32 
33 
34 
35 

8040 
6596 
5/53 
37/0 
2266 

7985 
654  / 
5096 
365  / 

2206 

793  / 
6485 
5038 
3592 
2/46 

7877 
6429 
49S/ 
3533 
2085 

7823 
6373 
4924 

3474 
2025 

7768 
63/7 
4867 
34/6 
1965 

77/4 
6262 
4809 
3357 
/904 

7660 
6206 
4752 
3298 
(844 

7605 
6/50 
4694 
3239 
/784 

30755J 
3T6094 
32-4637 
33-3180 
34-1723 

IS'6311 
19-1486 
I9'666I 
20-1836 
2070/2 

6400 
/578 
6756 
/933 
7//I 

6490 
/670 
6850 
203  / 
72// 

6579 
(762 

6945 
2(28 
73/0 

6669 
(854 
7039 
2225 
74(0 

6758 

(946 
7/34 
2322 
7509 

6848 
2038 
7228 
24/9 
76U9 

6937 
2/30 
7323 
25/5 
7708 

7027 
2222 
74(7 
26(2 
7808 

7/(6 
23/4 
75/2 
2709 
7907 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

0823 
9380 
7936 
6493 
5049 
3606 
2/63 
07/9 
9276 
7833 

076/ 
93/6 
787/ 
6427 
4982 

0699 
9253 
7807 
6360 
49/4 

0638 
9/90 
7742 
6294 
4846 

0576 
9/26 
7677 
6228 
4778 

05/4 
9063 
76/2 
6I6/ 
47/0 

0452 
9000 
7547 
6095 
4642 

0390 
8936 
7482 
6028 
4574 

0328 
8873 
74/7 
5962 
4506 

35  0266 
35'8809 
36-7352 
37-5895 
38  '4438 

2C2/87 
2C7362 
22-2538 
22-77/3 
23-2888 

2289 
7467 
2645 
7822 
3000 

239  / 
7571 
2752 
7932 
3//2 

2493 
7676 
2859 
8041 
3224 

2595 
7780 
2966 
8I5( 
3336 

2697 
7885 
3073 
8260 
3448 

2799 
7989 
3/79 
8370 
3560 

290  / 
8094 
3286 
8479 
3672 

3003 
8)98 
3393 
8588 
3784 

3(05 
8302 
3500 
8698 
3895 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

3537 
2092 
0647 
9202 
7757 

3468 
2021 
0575 
9/29 
7682 

3398 
/950 
0502 
9055 

7607 

3329 
/879 
0430 
8981 
753  / 

3259 
/809 
0358 
8907 
7456 

3/90 
/738 
0285 
8833 
7380 

3/2/ 
(667 
02/3 
8759 
7305 

305  / 
/596 
0/40 
8685 
7229 

39-2982 
40-1525 
4I'0068 
41-8611 
427/54 

23'8063 
24-3239 
24-84/4 
25'3589 
25-8765 

8/78 
3356 
8534 
37// 
8889 

8292 
3473 
8653 
3633 
90/4 

8407 
3590 
8772 
3955 
9/38 

852  ( 
3707 
8892 
4077 
9262 

8636 
3823 
90H 
4/99 
9387 

8750 
3940 
9/31 
432  / 
95// 

8864 
4057 
9250 
4443 
9635 

8979 
4174 
9369 
4564 
9760 

9093 
429  ( 
9488 
4696 
9884 

SI 
52 
S3 
54 
55 

6389 
4946 
3503 
2059 
06/6 

63/3 
4868 
3423 
(978 
0533 

6236 
4789 
3343 
7897 
0450 

6/59 
47// 
3263 
(8/5 
0367 

6082 
4633 
3/83 
(734 
0284 

6005 
4554 
3/03 
/652 
0202 

5928 
4476 
3023 
(57/ 
0//8 

585/ 
4397 
2943 
/489 
#035 

5774 
43/9 
2863 
/408 
9952 

43-5697 
44-4240 
45-2783 
46V326 
46-9869 

263940 
26'9//5 
27'  429  / 
27-9466 

28'464/ 

4067 
9245 
4422 
9600 
4778 

4/94 
9374 
4554 
9735 
49/5 

432/ 
9503 
4686 
9869 
5052 

4448 
9633 
48(8 
#003 
5189 

4574 
9762 
4950 
0/38 
5325 

470/ 
989/ 
5082 
0272 

5462 

4S28 
#02  / 
5213 
0406 
5599 

4955 
0/50 
5345 
0540 
5736 

508( 
0279 
5477 
0675 

5872 

51 
52 
53 

54 
55 

56 

57 
58 
59 
60 

9/73 
7729 
6286 
4843 
3399 

9088 
7643 
6199 

4754 
3309 

9004 
7558 
6111 
4665 
32/9 

8920 
7472 
6024 
4576 
3/28 

8835 
7386 
5936 
4487 
3038 

875  / 
7300 
5849 
4398 
2947 

8666 
72/4 
576/ 
4309 
2857 

8582 
7/28 
5674 
4220 
2766 

8497 
7042 
5586 
4/3/ 
2675 

47-84/2 
48-6955 
49-5498 
50-4042 
5  /  '2585 

28-98/6 
29-4992 
30-0/67 
SO'5342 
3/-05/8 

9956 

5/34 
03// 
5489 
0667 

#095 
5275 
0456 
5636 
08/6 

0234 
54/7 
0600 
5783 
0965 

0374 
5559 
0744 
5930 
1/15 

05/3 
570/ 
0889 
6076 
/264 

0652 
5842 
/033 
6223 
(4/3 

0797 
5984 
//77 
6370 
/562 

093  ( 
6(26 
(32( 
65/6 
1711 

(070 
6268 
/465 
6663 
/86/ 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

(956 
05/3 
9069 
7626 
6/83 

/864 
04/9 
8974 
7530 
6085 

(772 
0326 
8880 
7433 
5987 

1680 

0232 
8785 
7337 
5889 

/5S8 
0/39 
8690 
7240 
579  / 

(496 
#045 
8594 
7/44 
5693 

/404 
9952 
8499 
7047 
5595 

(3/2 
9858 
8404 
6950 
5496 

/220 
9764 
8309 
5854 
5398 

52  1128 
52-9671 
53-82/4 
54-6757 
55-5300 

3/5693 
32-0868 
32-6043 
33'/2/9 

33  '6394 

5S45 
1022 
6200 
(378 
6556 

5996 
//77 
6357 
(537 
67(8 

6/48 
/33/ 
65/4 
/697 
6879 

6300 
1485 
6670 
(856 
7041 

6452 
(639 
6827 
20/5 
7203 

6603 
/794 
6984 
2/74 
7364 

6755 
/948 
7/40 
2333 
7526 

6907 
2102 
7297 
2492 
7687 

7058 
2256 
7454 
265  / 

7849 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

4739 
3296 
/853 

0409 
8966 

4640 
3/95 
(750 
0305 
8860 

4540 
3094 
/648 
0201 
8755 

444  / 
2993 
(545 
#097 
8649 

4341 
2892 
U43 
9993 

8544 

4242 
279  / 
/340 
9889 
8438 

4/42 
2690 
/237 
9785 
8333 

4043 
2589 
//35 
968/ 
8227 

3943 
2487 
/032 
9577 
8/2/ 

56-3843 

57-2386 
58-0929 
58-9472 
59-80/5 

34'/569 
34-6745 
35'  (920 
357095 
36  '227  / 

/734 
691  ( 
2089 
7267 
2445 

/S98 
7078 
2258 
7439 
26/9 

2062 
7245 
2428 
76/0 
2793 

2226 
74// 
2597 
7782 
2967 

2390 
7578 
2766 
7954 
3/4( 

2554 
7745 
2935 
8/25 
33/5 

27(9 
79(( 
3(04 
8297 

3489 

2883 
8078 
3273 
8468 
3663 

3047 
8244 
3442 
8640 
3837 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

7523 
6079 
4636 
3/92 
(749 

74/6 
597/ 
4526 
308  / 
/636 

7309 
5862 
44/6 
2970 
(523 

7202 
5754 
4306 
2858 
14/0 

7095 
5645 
4196 
2746 
(297 

6987 
5537 
4086 
2635 
1/84 

6880 
5428 
3975 
2523 
/07( 

6773 
53/9 
3865 
241  / 
0957 

6666 
52/0 
3755 
2300 
0844 

60-6558 
61-5102 
62-3645 
63-2/88 
64  '073  / 

36-7446 
37  '262  / 
37-7796 
38-2972 
38-8/47 

7623 
2800 
7978 
3/56 
8334 

7799 
2979 
8/60 
3340 
8520 

7976 
3/59 
834  / 
3524 
8707 

8/52 
3338 
8523 
3708 
8893 

8329 
35/7 
8705 
3892 
9080 

8506 
3696 
8886 
4076 
9266 

8682 
3875 
9067 
4260 
9453 

8859 
4054 
9249 
4444 
9639 

9035 
4233 
9430 
4628 
9826 

71 
72 
73 
74 
75 

0306 
8862 
74/9 
5976 
4532 

0/9/ 

8746 
7302 
5857 
44/2 

#077 
863  / 
7/84 
5738 
429  / 

9962 
85/4 
7067 
56/9 
4/7/ 

9848 
8398 
6949 
5500 
4050 

9733 
8282 
683  / 
5380 
3930 

96/8 
8/66 
67/4 
526  / 
3809 

9504 
8050 
6596 
5/42 
3688 

9389 
7933 
6478 
5022 
3567 

64-9274 
65-78/7 
66-6360 
67-4903 
68-3446 

39-3322 
39-8498 
40-3673 

40-8848 
41  '4023 

35// 
8689 
3867 
9045 
4223 

370/ 
888/ 
406  / 
924  / 
4422 

3890 
9072 
4255 
9438 
4621 

4079 
9264 
4449 
9634 

4820 

4268 
9455 
4643 
983/ 
50/9 

4457 
9647 
4837 
#027 
52/8 

4646 
9838 
503  ( 
0224 
5416 

4835 
#030 
5225 
0420 
56/5 

5023 
022/ 
54/9 
06/6 

58/4 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

3089 
/646 
0202 
8759 
73/6 

2967 
/522 
#077 
8633 
7/88 

2845 
/399 
9952 
8506 
7060 

2723 
(275 
9827 
8379 
693  / 

260  / 
1151 
9702 
8253 
6803 

2479 
/028 
9577 
8/26 
6675 

2356 
0904 
9452 
7999 
6547 

2234 
0780 
9326 
7872 
6418 

2//2 
0656 
920  / 
7745 
6290 

69-/9S9 
70-0532 
70-9075 
71-7618 
72-6/62 

4C9/99 
42  '4374 
42-9549 
43-4725 
43-9900 

9400 
4578 
9756 
4934 
#/// 

9602 
4782 
9962 
5/43 
0323 

9803 
4986 
#/69 
5352 
0534 

#005 
5/90 
0375 
556/ 
0746 

0206 
5394 
0582 
5770 
0957 

0408 
5598 
0788 
5978 
//69 

0609 
5802 
0995 
6(87 
(380 

08/0 
6006 
/20/ 
6396 
(59( 

/0/2 
6209 
/407 
6605 
(802 

8/ 
82 
83 
84 
85 

86 
87 
88 
89 
90 

5872 
4429 
2986 
/542 
#099 

5743 
4298 
2853 
/408 
9963 

56/3 
4167 
2721 
(274 
9828 

5484 
4036 
2588 
(140 

9692 

5354 
3905 
2455 
1006 
9556 

5224 
3773 
2322 
0872 
942/ 

5094 
3642 
2/90 
0737 
9285 

4965 
35// 
2057 
0603 

9/49 

4835 
3379 
/924 
0468 
9013 

73-4705 
74-3248 
75-1791 
76-0334 
76-8877 

44-5075 
45-0250 
45-5426 
46'060l 
46-5776 

5289 
0467 
5645 
0823 

6000 

5503 
0683 
5864 
/044 
6224 

57/7 
0900 
6083 
/265 

6448 

593  / 

1116 
6302 
1487 
6672 

6/45 
/333 
652/ 
/708 
6896 

6359 
/549 
6739 
/929 

7/20 

6573 
(765 
6958 
2(5( 

7343 

6786 
(982 
7/77 
2372 
7567 

7000 
2/98 
7395 
2593 

779  / 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

8656 
72/2 
5769 
4326 
2882 

85/9 
7074 
5629 
4/84 
2739 

8382 
6935 
5489 
4042 
2596 

8244 
6796 
5349 
3901 
2453 

8/07 
6658 
5208 
3759 
23/0 

7970 
65/9 
5068 
36/7 
2/66 

7832 
6380 
4928 
3475 
2023 

7696 
624  / 
4787 
3333 
(879 

7558 
6/02 
4647 
3/9/ 
/736 

77-7420 
78-5963 
79-4506 
80-3049 
S/-/592 

47  0952 
47-6/27 
48-/302 
48-6478 
49-/6S3 

//78 
6356 
(534 
67/2 
1889 

(405 
6585 
/765 
6945 
2/26 

/63/ 
68/4 
(996 
7/79 
2362 

(857 
7043 
2228 
74(3 
2598 

2084 
727  / 
2459 
7647 
2835 

23/0 
7500 
2690 
788  / 
307  / 

2536 
7729 
2922 
8//4 
3307 

2762 
7958 
3(53 
8348 

3543 

2989 
8/86 
3384 
8582 
3779 

9/ 
92 
93 
94 
95 

96 
97 
98 
99 
100 

58 

(439 
9996 
8552 
7/09 
5666 

1294 
9849 
8405 
6960 
55/5 

f/50 
9703 
8257 
681  / 
5364 

(005 

9557 
8/09 
6661 
52/4 

0860 
94// 
796  / 
65/2 

5063 

07/5 
9265 
78/4 
6363 
49/2 

0570 
9/78 
7666 
6213 
476/ 

0426 
8972 
75/8 
6064 
46/0 

0280 
8825 
7370 
59/4 

4459 

82-0(35 
82-8678 
837222 
84-5765 
85-4308 

49'6828 
50-2003 
507/79 
5  /  '2354 
5/7529 

7067 
2245 
7423 
2600 

7778 

7306 
2486 
7666 
2847 
8027 

7545 
2728 
79/0 
3093 

8276 

7784 
2969 
8)54 
3339 
8525 

8022 
32/0 
8398 
3586 

8773 

826  ( 
345  / 
864  / 
3832 

9022 

8500 
3692 
8885 
4078 
927/ 

8738 
3934 
9(29 
4324 
95(9 

8977 
4/75 
9372 
4570 
9768 

96 
97 
98 
99 
100 

50'  |  4'J'   48' 

47' 

46'  |  45'   44'   43'  |  42'  |  41' 

50' 

49'  |  48'  |  47'  |  46'  |  45'  |  44'   43'  |  42'  |  41' 

SINE. 

COSINE.            58° 

TRAVERSE  TABLES. 


31°     -       COSINE. 

SINK. 

31° 

/ 

2 
3 

4 
5 
6 
7 
8 
9 

;o 

20'  |  21' 

22'   23'  |  24' 

25'  |  26'   27' 

28'    29' 

20'    2!'  |  22'   23' 

24' 

25 

26 

27 

28' 

2!) 

/ 
2 
3 
4 
5 
6 
7 
8 
9 
(0 

8542 
7083 
5625 
4166 

2708 

8540 
7080 
5620 
4/60 
2700 

8539 
7077 
56/6 
4/54 
2693 

8537 
7074 
56// 
4/48 
2685 

8536 
707/ 
5607 
4/42 
2678 

8534 
7068 
5iS02 
4/36 
2670 

8532 
7065 
5597 
4/30 
2662 

853  / 
7062 
5593 
4/24 
2655 

8529 
7059 
5588 
4//S 
2647 

•8528 
17056 
2-5584 
3'4//2 
4'2640 

•5200 
/'0400 
C5600 
2'OSO( 
2'600/ 

5203 
0405 
5608 
9911 
6013 

5205 
04/0 
56/5 
082  / 
6026 

5208 
04(5 
5623 
0830 
6038 

52/0 
0420 
5630 
0840 
6050 

52/3 
0425 
5638 
0850 
6063 

52/5 
0430 
5645 
0860 
6075 

52/8 
0435 
5653 
0870 
6088 

5220 
0440 
5660 
0880 
6100 

5223 
0445 
5668 
0890 
61/3 

1249 
9791 
8333 
6874 
54/6 

/240 
9780 
8320 
6860 
540  / 

/23/ 
9770 
8308 
6847 
5385 

/222 
9759 
8296 
6833 
5370 

1213 
9749 
8284 
6820 
5355 

(204 
9738 
8272 
6806 
5340 

M95 
9727 
8260 
6792 
5325 

M86 
97/7 
8248 
6779 
53/0 

1177 

9706 
8236 
6765 
5294 

5-//6S 
5-9695 
6-8223 
7-6751 
8'5279 

3'/20( 
3'640I 
4V60/ 
4'680( 
5-2002 

1216 
64/9 
1621 
6824 
2026 

I23/ 
6436 
(641 
6846 
205( 

(246 
6453 
(66t 
6869 
2076 

/26/ 
647  / 
/6S( 
6891 
2(0( 

(275 
6488 
/70( 
69/3 
2/26 

/290 
6505 
/720 
6936 
2/5/ 

(305 
6523 
(740 
6958 
2(75 

(320 
6540 
(760 
6980 
2200 

(335 
6558 
1780 
7003 

2225 

tl 

12 
13 
14 
15 

3957 
2499 
(040 
9582 
8/23 

3941 
248/ 
/02/ 
956  / 
8/0; 

3924 
2462 
1001 
9540 
8078 

3907 
2444 
098  / 
95/8 
8055 

389  / 
2426 
0962 
9497 
8033 

3874 
2408 
0942 
9476 
80/0 

3857 
2390 
0922 
9455 

7987 

384J 
237  / 
0902 
9433 
7964 

3824 
2353 
0883 
94/2 
7942 

9-3807 
10-2335 
1  1  -0863 
11-9391 
127919 

57202 
6'2402 
6-7602 
7-2802 
7  -8002 

7229 
2432 
7634 
2837 
8040 

7256 
2462 
7667 
2872 
8077 

7284 
249/ 
7699 
2907 
8(14 

73// 
252  ( 
773  ( 
294  ( 
815) 

7338 
255  / 
7764 
2976 
8/89 

7366 
258  / 
7796 
30// 
8226 

7393 
261  / 
7828 
3046 
8263 

7420 
2640 
7860 
3080 
8300 

7448 
2670 
7893 
3((5 
8338 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

6665 

5207 
3748 
2290 
083  / 

664  / 
5181 
3721 
2261 
080  1 

66/7 
5/55 
3694 
2232 
077/ 

6592 

5/29 
3666 
2203 
0740 

6568 
5/04 
3639 
2/75 
07/0 

6544 
5078 
36/2 
2/46 
0680 

6520 
5052 
3585 
2//7 

0650 

6495 
5026 
3557 
2088 
06/9 

647  ( 

5000 
3530 
2059 
0589 

1  3  '6447 
/4'4975 
(5-3503 
(6'2030 
/  7  -0558 

8  '3203 
8  '8403 
9'3603 
9-8803 
/  0-4003 

3242 
8445 
3648 
8850 
4053 

3282 
8487 
3692 
8897 
4/03 

3322 
8529 
3737 
8945 
4(52 

3362 
8572 
3782 
8992 
4202 

340  / 
86(4 
3826 
9039 
4252 

344/ 
8656 
387  / 
9086 
4301 

348  ( 
8698 
39(6 
9(33 
4351 

3520 
8740 
3960 
9(80 
4400 

3560 
8783 
4005 
9228 

4450 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

9373 
79/4 
6456 
4998 
3539 

9341 
7881 
6421 
4961 
3501 

9309 
7848 
6386 
4925 
3463 

9277 
78/5 
6352 
4889 
3426 

9246 
77S/ 
63/7 
4852 
3388 

92/4 
7748 
6282 
48/6 
3350 

9/82 
77/4 
6247 
4779 
33/2 

9/50 
768  / 
62/2 
4743 
3274 

9//S 
7648 
6/77 
4707 
3236 

/  7  -9086 
187614 
19-6142 
20-4670 
2C3/98 

/  0-9203 
//'4404 
/  /  '9604 
/  2  -4804 
/3'0004 

9256 
4458 
966/ 
4864 
0066 

9308 
45/3 
97/8 
4923 
0128 

9360 
4567 
9775 
4983 
0)90 

94/2 
4622 
9832 
5042 
0252 

9464 
4677 
9889 
5/02 
03/4 

95/6 
473  / 
9946 
5/6/ 
0377 

9568 
4786 
#003 
522  / 
0439 

962  ( 
4841 
006/ 
528  ( 
050  ( 

9673 
4895 
0((8 
5340 
0563 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

208  / 
0622 
9/64 
7705 
6247 

2041 
0581 
9121 
7661 
6202 

2002 
054  / 
9079 
76/8 

6.  '56 

(963 
0500 
9037 
7574 
6111 

/923 
0459 
8994 
7530 
6065 

/S84 
04/8 
8952 
7486 
6020 

1844 
0377 
8909 
7442 
5974 

/S05 
0336 
8867 
7398 
5929 

/765 
0295 
8824 
7354 
5883 

22-1726 
23-0254 
23  '8782 
24-73(0 
25-5838 

(3-5204 

(4'0404 
/4'5605 
/5-0805 
/  5  '6005 

5269 

047/ 
5674 
0877 
6079 

5333 
0539 
5744 
0949 
6/54 

5398 
0606 
58(3 
(021 
6228 

5462 
0673 
5883 
(093 
6303 

5527 
0740 
5952 
//65 
6377 

5592 
0807 
6022 
/237 
6452 

5656 
0874 
609  ( 
(309 
6526 

572( 
094  ( 
6161 

1381 
6601 

5785 
(008 
6230 
(453 
6675 

26 
27 
28 
29 
30 

31 
32 
33 

34 
35 
~36 
37 
38 
39 
40 

4788 
3330 
/872 
04/3 

8955 

4742 
3282 
(822 
0362 
8902 

4695 
3233 
/772 
03/0 
8849 

4648 
3/85 
(722 
0259 
8796 

460  / 
3136 
/672 
0207 
8743 

4554 
3088 
/622 
0/56 
8690 

4507 
3039 
/572 
0/04 
8637 

4460 
299  / 
(522 
0053 
8584 

44/3 
2942 
(472 
#00/ 
8530 

26-4366 
27-2893 
28-1421 
28'9949 
29'8477 

/6-/205 
(6-6405 
)7'(605 
(7'6805 
(8-2006 

(282 
6485 
(687 
6890 
2093 

/359 
6564 
(769 
6974 
2(80 

(436 
6644 
(851 
7059 
2266 

(5/3 
6723 
/933 
7/43 
2353 

/590 
6803 
20/5 
7228 
2440 

(667 
6882 
2097 
73(2 
2527 

1744 
696  / 
2/79 
7396 
26(4 

1821 
704  ( 
2261 
748  ( 
270  ( 

1898 
7(20 
2343 
7565 

2788 

31 
32 
33 
34 
35 

7496 
6038 
4579 
3/2/ 
/663 

7442 
5982 
4522 
3062 

/602 

7387 
5926 
4464 
3003 
(542 

7333 
5870 
4407 
2944 
/48/ 

7278 
58/4 
4349 
2885 
(420 

7224 
5758 
4292 
2826 
/360 

7/69 
5702 
4234 
2767 
/299 

7//4 
5645 
4176 
2707 
/238 

7060 
5589 
4119 
2648 
1178 

30-7005 
3T5533 
32-4061 
33-2589 
34'I1I7 

(87206 
(9-2406 
(97606 
20-2806 
20-8006 

7295 
2498 
770  / 
2903 
8/06 

7385 
2590 
7795 
3000 
8205 

7474 
2682 
7889 
3097 
8305 

7563 
2774 
7984 
3/94 
8404 

7653 
2865 
8078 
329  / 
8503 

7742 
2957 
8(72 
3387 
8602 

7832 
3049 
8267 
3484 
8702 

792  ( 
5141 

836  ( 

358  ( 
880  ( 

80(0 
3233 
8455 

3678 
8900 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

0204 
8746 
7287 
5829 
4370 

0/42 
8682 
7222 
5762 
4302 

0080 
86/9 
7/57 
5696 
4234 

tnin 
8555 
7092 
5629 
4/66 

9956 
849  / 
7027 
5562 
4098 

9894 
8428 
6962 
5496 
4030 

983  / 
8364 
6896 
5429 
396  / 

9769 
8300 
683  / 
5362 
3893 

9707 
8236 
6766 
5295 
3825 

34-9645 
35-8/73 
36-670) 
37-5229 
38-3756 

2C3207 
2  (  '8407 
22-3607 
22-S807 
23-4007 

3308 
85(( 
37(4 
89(6 
4((9 

3410 
86(5 
382  ( 
9026 
423  ( 

3512 
8720 
3927 
9/35 
4343 

36/4 
8824 
4034 
9244 
4454 

37/6 
8928 

4/4( 
9353 
4566 

3818 
9033 
4248 
9463 
4678 

39(9 
9(37 
4354 
9572 
4789. 

402  ( 
924  ( 
446  ( 
9681 
490  ( 

4/23 
9345 
4568 
9790 
50(3 

41 
42 

43 
44 
45 

46 
47 
48 
49 
50 

29/2 
/454 
9995 
8537 
7078 

2842 
/3S2 
9922 
8462 
7003 

2773 
1311 

9850 
8388 
6927 

2703 
/240 
9777 
83/4 
6S5/ 

2633 
//69 

9704 
8240 
6775 

2564 
/098 
9632 
8/66 
6700 

2494 
/026 
9559 
809  / 
6624 

2424 
0955 
9486 
80/7 
6548 

2354 
0884 
94/3 
7943 
6472 

39-2284 
40-08/2 
40'9340 
4C7868 
42-6396 

23-9207 
24-4408 
24-9608 
25-4808 
26'OOOS 

9322 
4524 
9727 
4930 
0/32 

9436 
464  ( 
9846 
505/ 
0257 

9550 

4758 
9965 
5(73 
0381 

9664 

4875 
#085 
5295 
0505 

9779 
499) 
0204 
54/6 
0629 

9893 
5/08 
0323 
5538 
0753 

#007 
5225 
0442 
5660 
0877 

0121 
5341 
056  / 
5781 
1001 

0235 
5458 
0680 
5903 
//25 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

5620 
4/6/ 
2703 
1244 
9786 

5543 
4083 
2623 
M63 
9703 

5465 
4004 
2543 
1081 
9620 

5388 
3925 
2462 
0999 
9536 

53)  / 
3846 
2382 
09/7 
9453 

5234 
3768 
2302 
0836 
9370 

5/56 
3689 
222/ 
0754 
9286 

5079 
36/0 
2/4/ 
0672 
9203 

500/ 
353  / 
2060 
0590 
9//9 

43  '4924 
44  '3452 
45'  (980 
46-0508 
46-9036 

26'5208 
27-0408 
27-5609 
28-0809 
28'6009 

5335 
0538 
5740 
0943 
6/46 

5462 
0667 
5872 
(077 
6282 

5588 
0796 
6003 
1211 
64/9 

57/5 
0925 
6/35 
/345 
6555 

5842 
/054 
6267 
(479 
6692 

5968 
((83 
6398 
(613 
6828 

6095 
(3(2 
6530 
(747 
6965 

6221 
/44( 
666  / 

mi 

7101 

6348 
(570 
6793 
20/5 
7238 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

8328 
6869 
54)  / 
3952 
2494 

8243 
6783 
5323 
3863 
2403 

8/58 
6697 
5235 
3774 
23/2 

8073 
66/0 

5/47 
3684 
222  / 

7988 
6524 
5059 
3595 
2/30 

7904 
6438 
4972 
3506 
2040 

78/9 
6351 

4884 
34/6 
(949 

7734 
6265 
4796 
3327 
(857 

7649 
6/78 
4708 
3237 
/766 

477564 
48'609/ 
49-46/9 
50-3/47 
5C/675 

29  '(209 
29'6409 
30-/609 
30-6809 
3C20/0 

/348 
655  / 
(753 

6956 
2/59 

/487 
6692 
/898 
7/03 
2308 

1626 
6834 
2042 
7249 
2457 

/765 
6975 
2/86 
7396 
2606 

(904 
7//7 
2330 
7542 
2755 

2043 
7258 
2474 
7689 
2904 

2182 
7400 
26(7 
7835 
3053 

2321 
7541 
2761 
7981 
3201 

2460 
7683 
2905 
8/28 
3350 

56 
57 
58 
59 
60 

61 
62 
63 

64 
65 

/035 
9577 
8119 
6660 
5202 

0943 
9483 
8023 
6563 
5/03 

OSS/ 
9389 
7928 
6466 
5005 

0758 
9295 
7832 
6369 
4906 

0666 
920  / 
7737 
6273 
4808 

0574 
9/08 
764/ 
6/75 
4709 

048/ 
90/3 
7546 
6078 
46/1 

0388 
89/9 
7450 
598  / 
45/2 

0296 
8825 
7355 
5884 
44/4 

52-0203 
52-8731 
53-7259 
54-5787 
55-43/5 

3  /  -72/0 
32-24/0 
3276/0 
33-28(0 
33-80(0 

7361 
2564 
7767 
2969 
8(72 

75/3 
27/8 
7923 
3/28 
8333 

7664 
2872 
8080 
3287 
8495 

78/6 
3026 
8236 
3446 
8656 

7967 
3/80 
8392 
3605 
88/8 

8/19 
3334 
8549 
3764 
8979 

8270 
3488 
8705 
3923 
9(40 

8421 
3641 
8862 
4082 
9302 

8573 
3795 
90/8 
4240 
9463 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

3743 
2285 
0826 
9368 
7909 

3643 
2/83 
0723 
9264 
7804 

3544 
2082 
062/ 
9/59 
7698 

3444 
(98/ 
05/8 
9055 
7592 

3344 
/879 
04/5 
8950 
7486 

3243 
1777 
0311 
8845 
7379 

3/43 
/676 
0208 
874/ 
7273 

3043 
(574 
0/05 
8636 
7/67 

2943 
(472 
#002 
853/ 
7061 

56-2843 
57-1371 
57-9899 
58-8427 
59-6954 

34'32(( 
34'84// 
35'36/( 
35/88  // 
36'40// 

3375 
8577 
3780 
8983 
4(85 

3539 
8744 
3949 
9/54 
4359 

3702 
89/0 
4//S 
9325 
4533 

3866 
9076 
4287 
9497 
4707 

4030 
9243 
4455 
9668 
48S/ 

4(94 
9409 
4624 
9839 
5054 

4358 
9575 
4793 
#0(0 

5228 

4522 
9742 
4962 
0(82 

5402 

4685 
9908 
5/30 
0353 

5575 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

645  / 
4993 
3534 
2076 
06/7 

6344 
4884 
3424 
1964 
0504 

6236 
4775 
33/3 
/S52 
0390 

6/29 
4666 
3203 
(740 
0277 

602/ 
4557 
3092 
/628 
0163 

59/3 
4447 
298/ 
(5/5 
#049 

5806 
4338 
287  / 
/403 
9936 

5693 
4229 
2760 
/29/ 
9822 

5590 
4/20 
2649 
M79 
9708 

60-5482 
6C40/0 
62-2538 
63-/066 
63-9594 

36'92M 
37-44/2 
37'96/2 
38-48/2 
39-00/2 

9388 
459  ( 
9793 
4996 
0(98 

9564 
4769 
9974 
5/80 
0385 

974  / 
4948 
#/56 
5363 
057  / 

99/7 
5/27 
0337 
5547 
0757 

#093 
5306 
05/8 
573  / 
0943 

0269 
5484 
0699 
59(5 
((30 

0446 
5663 
0881 
6098 
(3)6 

0622 
5842 
(062 
6282 
(502 

0798 
6020 
/243 
6465 
(688 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

9/59 
7700 
6242 
4784 
3325 

9044 
7584 
6/24 
4664 
3204 

8929 
7467 
6006 
4545 
3083 

8814 
735) 

5888 
4425 
2962 

8699 
7234 
5770 
4305 
2841 

8583 
7//7 
565  / 
4/85 
27/9 

8468 
700/ 
5533 
4066 
2598 

8353 
6884 
54/5 
3946 
2477 

8237 
6767 
5296 
3826 
2355 

64'8/22 
65-6650 
66-5178 
67-3706 
68-2234 

39-52/2 
40'04(2 
40-56/3 
4/-08I3 
4C60/3 

540  ( 
0604 
5806 
(009 
62(2 

5590 
0795 
6000 
/205 
64/0 

5779 
0986 
6/94 
(40) 
6609 

5967 
((77 
6387 
(598 
6808 

6156 
/369 
658  / 
(794 
7006 

6345 
(560 
6775 
(990 
7205 

6533 
(751 
6968 
2(86 
7403 

6722 
(942 
7(62 
2382 
7602 

69(0 
2(33 
7355 
2578 
7800 

76 
77 
78 
79 

80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

(867 
0408 
8950 
749  / 
6033 

1744 
0284 
8824 
7364 
5904 

/622 
0/60 
8699 
7237 
5776 

1499 
#036 
8573 
7//0 
5647 

/376 
99/2 
8447 
6983 
55/8 

/253 
9787 
8321 
6855 
5389 

//30 
9663 
8/95 
6728 
5260 

(008 
9539 
8070 
6600 
5131 

0885 
94/4 
7944 
6473 
5002 

69-0762 
69-9290 
70-78/7 
7T6345 
72'4873 

42'/2/3 
42-64/3 
43'/6/3 
43-68/4 
44-20/4 

(4(4 
6617 
(820 
7022 
2225 

16/6 
6821 
2026 
723  / 
2436 

/8/7 
7024 
2232 
7439 
2647 

20/8 
7228 
2438 
7648 
2858 
8068 
3278 
8488 
3699 
8909 

22/9 
743  / 
2644 
7857 
3069 
8282 
3494 
8707 
3920 
9/32 

2420 
7635 
2850 
8065 
3280 
8495 
37(0 
8925 
4140 
9355 

2621 
7839 
3056 
8274 
349  / 
8709 
3926 
9(44 
436  ( 
9579 

2822 
8042 
3262 
8482 
3702 
8922 
4142 
9362 
4582 
9802 

3023 
8245 
3468 
8690 
39(3 
9/35 
4358 
9580 
4803 
#025 

SI 
82 
83 
84 
85 

4575 
3//6 
(658 
0/99 
874  / 

4444 
2984 
/524 
#065 
8605 

43/4 
2853 
(39/ 
9930 
8468 

4/84 
272/ 
/25S 
9795 
8332 

4054 
2589 
(125 
9660 
8/96 

3923 
2457 
099  / 
9525 
8059 

3793 
2325 
0858 
9390 
7923 

3662 
2/93 
0724 
9255 
7786 

3532 
206  / 
059  / 
9/20 
7650 

73-340/ 
74'/929 
75-0457 
75'  8985 
76-75/3 

44-72/4 
45  '24/4 
4576(4 
45-28/4 
46-80/4 

7428 
2630 
7833 
3035 
8238 

764  / 
2846 
805( 
3257 
8462 

7855 
3062 
8270 
3478 
8685 

86 
87 
88 
89 

90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

58 

7282 
5824 
4365 
2907 
(449 

7/45 
5685 
4225 
2765 
(305 

7007 
5545 
4084 
2623 
/I6I 

6869 
5406 
3943 
2480 
/0/7 

6731 
5267 
3802 
2338 
0873 

6593 
5/27 
366  / 
2/95 
0729 

6455 
4988 
3520 
2053 
0585 

6317 
4848 
3379 
19/0 
044  / 

6/79 
4708 
3238 
/767 
0297 

77'604/ 
78-4569 
79-3097 
SO'/  625 
8/-0/52 

47-32/5 
47-84/5 
48-36/5 
48-88/5 
49-40/5 

344  / 
8643 
3846 
9049 
4251 

3667 
8872 
4077 
9282 
4487 

3893 
9/00 
4308 
95/6 
4723 

4//9 
9329 
4539 
9749 
4959 

4345 
9557 
4770 
9982 
5/95 

457  / 
9786 
500( 
#2(6 
543  ( 

4796 
#0(4 
523  ( 
0449 
5667 

5022 
0242 
5462 
0682 
5902 

5248 
0470 
5693 
09/5 
6/38 

91 
92 
93 
94 
95 

9990 
8532 
7073 
56/5 
4156 

9845 
8385 
6925 
5465 

4005 

9700 
8238 
6777 
53/5 
3854 

9554 
809  / 
6628 
5/65 
3702 

9409 
7944 
6480 
50/5 
355  / 

9263 
7797 
633  / 
4865 
3399 

91/8 
7650 
€183 
47/5 
3248 

8972 
7503 
6034 
4565 
3096 

8826 
7356 
5885 
44/5 
2944 

8/-8680 
82-7208 
83-5736 
84-4264 
85-2792 

49-92/5 
50-44/6 
50-96/6 
5C48/6 
52-00/6 

9454 
4657 
9859 
5062 
0265 

9692 
4898 
#(03 
5308 
05(3 

993  / 
5/38 
0346 
5554 
076  / 

#/69 
5379 

0589 
5800 
(0/0 

0408 
5620 
0833 
6045 
(258 

0646 
586  ( 
(076 
629  / 
/506 

0884 
6(02 
(3(9 
6537 
(754 

((22 
6342 
(562 
6782 
2002 

(360 
6583 
(805 
7028 
225  ( 

96 
97 
98 
99 
(00 

40' 

39' 

38' 

37' 

36' 

35'  |  34' 

33' 

32' 

31' 

40' 

39'   38' 

37' 

3ti' 

35' 

34'  |  33'   32'  31' 

SINE. 

COSINE.           58° 
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TRAVERSE   TABLES. 


31°           COSINE. 

SINE.             31° 

/ 

2 
3 

4 

5 

30' 

31' 

32' 

33' 

34' 

35' 

36' 

37'  |  38' 

39' 

30"    31*   32'   33'   34'  |  35'   36'   37'   38'   39' 

/ 
2 
3 
4 
5 

8526 
7053 
5579 
4/06 
2632 

8525 
7050 
5575 
4(00 
2624 

8523 
7047 
5570 
4093 
26/7 

8522 
7044 
5566 
4087 
2609 

S5J" 
704/ 
556( 
408  ( 
2602 

85/9 
7038 
5556 
4075 
2594 

85/7 
7035 
5552 

4069 
2586 

85/6 
703  / 
5547 
4063 
2579 

85/4 
7028 
5543 
4057 
257  / 

'85/3 
/  7025 
2'5538 
3'405( 
4  '2563 

•5225 
T0450 
(  '5675 
2-0900 
2'6/25 

5227 
0455 
5682 
09/0 
6/37 

5230 
0460 
5690 
0920 
6150 

5232 
0465 
5697 
0930 
6/62 

5235 
0470 
5705 
0940 
6/75 

5237 
0475 
57/2 
1950 
6/87 

5240 
0480 
5720 
0959 
6/99 

5242  ; 
0485 
5727 
0969 
62(2 

5245 
0490 
5734 
0979 
6224 

5247 
0495 
5742 
0989 
6236 

6 

7 
8 
9 
10 

(58 
9685 
8211 
6738 

5264 

1149 
9674 
8(99 
6724 

5249 

1140 
9664 
8/87 
67/0 

5234 

1131 
9653 
8175 
6697 
52/8 

((22 
9642 
8163 
6683 
5203 

(((3 
9632 
8/50 
6669 

5/83 

1104 

9621 
8/38 
6655 
5/73 

(094 
96(0 
8(26 
6642 
5(57 

/085 
9600 
8114 
6628 
5/42 

5-1076 
5'9Sa9 
6'8102 
7'66I4 
S'5127 

3-/350 
3-6575 
4-/800 
4'7025 
5'  2250 

(365 
6592 
1820 
7047 
2275 

(380 
66(0 
(840 
7070 
2299 

(395 
6627 
/859 
7092 
2324 

(409 
6644 
(879 
7((4 
2349 

(424 
6662 
(899 
7)36 

2374 

(439 
6679 
1919 
7/59 

2399 

(454 
6696 
(939 
7(8( 
2423 

(469 
67/4 
(959 
7203 

2448 

/4S4 
6731 
1978 
7226 
2473 

6 

7 
8 
9 
10 

II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

3790 
23/7 
0843 
9370 
7896 

3774 
2299 
0823 
9348 
7873 

3757 
2280 
0804 
9327 
7850 

3740 
2262 
0784 
9306 
7828 

3723 
2244 
0764 
9284 
7805 

3707 
2226 
0744 
9263 
7782 

3690 
2207 
0724 
9242 
7759 

3673 
2(89 
0705 
9220 
7736 

3656 
2171 
0685 
9/99 
77/3 

9-3640 
(Q'2/52 
(('0665 
If9l78 
(2-7690 

57475 
6-2700 
6  '7925 
7-3)50 
7-8375 

7502 
2730 
7957 
3/85 
84/2 

7529 
2759 
7989 
32(9 
8449 

7557 
2789 
8022 
3254 
8486 

7584 
28/9 
8054 
3289 
8524 

76/1 
2849 
8086 
3323 
856) 

7638 
2878 
81/8 
3358 
8598 

7666 
2908 
8(50 
3393 
8635 

7693 
2938 
8/83 
3427 
8672 

7720 
2967 
82/5 
3462 
8709 

11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

6422 
4949 
3475 
2002 
0528 

6398 
4923 
3448 
/973 

0498 

6374 
4897 
3420 
1944 
0467 

6349 
4871 
3393 
(9(5 
0437 

6325 
4845 
3366 
(886 

0406 

630  ( 
48(9 
3338 
(857 

0376 

6276 
4794 
33// 

/S2S 
0345 

6252 

4768 
3283 
1799 
03(5 

6228 
4742 
3256 
(770 

0284 

/  3'  6203 

(4-47/6 
IS'3228 
I6'I74I 
I7'0254 

S'3600 
8-8825 
9-4050 
9  '9275 
)  0'4500 

3639 
8867 
4094 
9322 

4549 

3679 
8909 
4(39 

9369 
4599 

37/9 
895) 
4184 
94(6 
4648 

3758 
8993 
4228 
9463 
4698 

3798 
9035 
4273 
95)0 

4748 

3838 
9078 
43/7 
9557 
4797 

3877 
9(20 
4362 
9604 

uS47 

39/7 
9/62 
4407 
9651 
4896 

3957 
9204 
445  / 
9699 

4946 

21 
22 
23 
24 
25 

9054 
758  / 
6/07 
4634. 
3/60 

9023 
7547 
6072 
4597 
3(22 

899  / 
75/4 
6037 
456  / 
3084 

8959 
7480 
6002 
4524 
3046 

8927 
7447 
5967 
4488 
3008 

8895 
74/3 
5932 
4451 
2970 

8863 
7380 
5897 
44/4 
2932 

883  ( 
7346 
5862 
4378 
2894 

8799 
73/3 
5827 
434  ( 
2855 

17  8767 
(87279 
19-5792 
20-4305 
21-2817 

/  fl'9725 
/  /  '4950 
(2-0/75 
)2'5400 
(3-0625 

9777 
5004 
0232 

5459 
06S7 

9829 
5059 
0289 
55(9 
0749 

98S( 
51  (3 
0346 
5578 
0811 

9933 
5163 
0403 
5638 
0873 

9985 
5222 
0460 
5697 
0935 

#037 
5277 
05(7 
5757 
0996 

0089 
533  ( 
0574 
58(6 
(058 

0/4/ 
5386 
0631 
5876 
(120 

0/93 
5440 
0688 
5935 
1(82 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 

30 

(686 
02/3 
8739 
7266 
5792 

(647 
0/72 

8697 
7222 
5746 

(607 
0/3/ 
8654 
7/77 
570/ 

(568 
0090 
66(1 
7133 

5655 

/528 

0049 
8569 
7089 
5609 

(489 

#007 
8526 
7045 
5564 

(449 
9966 
8484 
700) 
55(8 

(409 
9925 
844  ( 
6957 
5472 

(370 

9884 
8398 
69/2 
5427 

22-1330 
22  9843 
23'8355 
24-6868 
25-53SI 

(3-5850 
(4'(075 
I4'6300 
I5-/525 
/5-6750 

59/4 
//42 
6369 
(597 
6824 

5979 
1209 
6438 
1668 
6898 

6043 
(275 

6508 
(740 
6973 

6(07 
(342 
6577 
18/2 
7047 

6(72 

(409 
6647 
(884 
7)2) 

6236 
(476 
67(6 
(956 
7(96 

6301 
1543 
6785 
2028 
7270 

6365 
16/0 

6855 
2)00 
7344 

6430 
(677 
6924 
2(7( 

74/9 

31 
32 
33 
34 
35 

43/8 
2845 
(37( 
9898 
8424 

427  / 
2796 
/32/ 
9846 
837  / 

4224 
2748 
(27/ 
9794 
8318 

4(77 
2699 
(221 
9743 
8264 

4(30 
2650 
1/70 
969  / 

S2II 

4083 
2601 
((20 
9639 
8(58 

4035 
2553 
(070 
9587 
8/04 

3988 
2504 
1020 
9535 
805  / 

3941 
2455 
0969 
9483 
7998 

26-3893 
27-2406 
28-09/9 
28  9432 

29-7944 

(6'/975 
167200 
/  7  '2425 
17  7650 
(8-2875 

205/ 
7279 
2506 
7734 
296) 

2/28 
7358 
2588 
78/8 
3048 

2205 
7438 
2670 
7902 
3(35 

2282 
75(7 
2752 
7987 
3222 

2359 
7596 
2834 
8071 
3308 

2436 
7675 
29(5 
8(55 
3395 

25/2 
7755 
2997 
8239 
3482 

2589 
7834 
3079 
8324 
3568 

2666 
79(3 
3161 
8408 
3655 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 

40 

6950 
5477 
4003 
2530 
(056 

6896 
542  / 
3945 
2470 
0995 

6841 
5364 
3888 
24/t 
0934 

6786 
5308 
3830 
2352 
0874 

6731 
5252 
3772 
2292 
0813 

6677 
5(95 
37(4 
2233 
0752 

6622 
5/39 
3656 
2/73 
0691 

6567 
5083 
3598 
21(4 
0630 

65(2 
5026 

3540 
2055 
0569 

30-6457 
31-4970 
32-3482 
33-1995 
34-0508 

IS'8099 
/  9  '33  24 
/9'8549 
20-3774 
20-8999 

8/89 
34/6 

8644 
3871 
9099 

8278 
3508 
8738 
3968 
9/98 

8367 
3600 
8832 
4065 
9297 

8457 
369  ( 
8926 
4161 
9396 

8546 
3783 
9020 
4258 
9495 

8635 
3875 
9//5 
4355 
9594 

8724 
3966 
9209 
445( 
9693 

88)3 
4058 
9303 
4548 
9793 

8902 
4/50 
9397 
4644 
9892 

41 
42 
43 
44 
45 

9582 
8/09 
6635 
5/62 
3688 

9520 
8045 
6570 
5095 
3620 

9458 
798/ 
6504 
5028 
355  / 

9395 
79/7 
6439 
496  > 
3483 

9333 
7853 
6374 
4894 
34(4 

927  / 
7789 
6308 
4827 
3346 

9208 
7726 
6243 
4760 
3277 

9(46 
7661 
6(77 
4693 
3209 

9083 
7597 
till 

4626 
3/40 

34-9020 
357533 
36-6046 
37-4558 
38-307) 

2C4224 
2  (  '9449 
22-4674 
22-9899 
23-5(24 

4326 
9554 
4781 
#009 
5236 

4428 
9658 
4888 
Of/8 
5348 

4529 
9762 
4994 
0227 
5459 

463/ 
9866 
5)0) 
0336 
557) 

4733 
9970 
5207 
0445 
5682 

4834 
#074 
53/4 
0554 
5794 

4936 
0178 
5420 
0663 
5905 

5037 
0282 
5527 
0772 
60/7 

5/39 
0386 
5633 
088/ 

6/28 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 
47 
48 
49 
50 

2214 
074( 
9267 
7794 
6320 

2/45 
0669 
9(94 
77/9 
6244 

2075 
0598 
9/21 
7645 
6/68 

2005 
0526 
9048 
7570 
6092 

(935 

0455 
8975 
7495 
60/6 

(864 
0383 
8902 
742( 

5940 

1794 
03/2 
8829 
7346 
5863 

(724 
0240 
8756 
7272 
5787 

(654 
0/68 
8683 
7/97 
57/1 

39'(584 
40-0097 
40-8609 
4)7(22 
42-5635 

24-0349 
24-5574 
25-0799 
25'6024 
26'/249 

0463 
5691 
09/8 
6/46 
(373 

0577 
5807 
/037 
6267 
(497 

0692 
5924 
(156 

6389 
(62) 

0806 
6040 
(275 
65/0 
/745 

0920 
6/57 
(394 
6632 
/869 

/034 
6273 
(5/3 
6753 
(993 

//47 
6390 
(632 
6874 
2//7 

1261 
6506 
)75) 
6996 

224) 

1375 
6623 
1870 
7117 
2365 

51 
52 
53 
54 
55 

4847 
3373 
(899 
0426 
8952 

4769 
3294 
(8(9 
0344 
8868 

469  / 
32/5 
/738 
0261 
8785 

46/4 
3/36 
(657 
0/79 
870  ( 

4536 
3056 
(577 
0097 
86/7 

4458 
2977 
(496 
#015 
8534 

4381 
2898 
(4/5 
9933 
8450 

4303 
28/9 
(334 
9850 
8366 

4225 
2739 
(254 
9768 
8282 

43-4/47 
44-2660 
45-1173 
45-9685 
46-8/98 

26-6474 
27')699 
27'6924 
28-2/49 

287374 

660/ 
(828 
7056 
2283 
75/( 

6727 
1957 
7/87 
24/7 
7647 

6854 
2086 
73/8 
255  ( 
7783 

6980 
22/5 
7450 
2685 
7920 

7/06 
2344 
758/ 
28/9 
8056 

7233 
2473 
77)3 
2952 
8(92 

7359 
260  ( 

7844 
3086 
8328 

7485 
2730 
7975 
3220 
8465 

76)2 
2859 
8)06 
3354 
860) 

5< 
52 
53 
54 
55 

56 
57 
58 
59 
60 

7479 
6005 
453  ( 
3058 
1584 

7393 
5918 

4443 
2968 
(493 

7308 
5832 
4355 
2878 
/402 

7i23 
5745 
4267 
2789 
(3/0 

7/38 
5658 
4/78 
2699 
/2/9 

7052 
557  / 
4090 
2609 
((28 

6967 
5484 
4002 
25/9 
(036 

6882 
5397 
39(3 
2429 
0945 

6796 
53/0 
3825 
2339 
0853 

47'67/( 
48-5224 
49-3736 
50-2249 
51-0762 

29-2599 
29  '78  24 
30-3049 
30'8274 
3)  '3499 

2738 
7966 
3193 
8420 
3648 

2877 
8/07 
3337 
8567 
3797 

3016 
8248 

34S/ 
87/3 
3945 

3/55 

8389 
3624 
8859 
4094 

3293 

853  / 
3768 

9005 
4243 

3432 
8672 
39)2 
9)52 
4392 

357( 
88/3 
4055 
9298 
4540 

37/0 
8954 
4)99 
9444 
4689 

3848 

9096 
4343 
9590 
4837 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

0(1  ( 
8637 
7(63 
5690 
42(6 

Mil 

8543 
7068 
5592 
4(17 

9925 
8448 
6972 
5495 
40(8 

9832 
8354 
6876 
5398 
3920 

9739 
8260 
6780 
5300 
382  ( 

9646 
8(65 
6684 
5203 
3722 

9553 
807/ 
6588 
5/05 
3622 

9460 
7976 
6492 
5008 
3523 

9367 
7882 
6396 
49/0 

3424 

51-9274 
527787 
53-6300 
54-48/2 
55-3325 

3  1  '8724 
32-3949 
32-9/74 
33-4399 
33-9624 

8875 
4(03 
9330 
4558 
9785 

9027 
4257 
9487 
47/6 
9946 

9/78 
44(0 
9643 
4875 
#108 

9329 
4564 
9799 
5034 
0269 

9480 
4718 
9955 
5/92 
0430 

963) 
487) 
#//) 
535) 
059) 

9782 
5025 
0267 
55/0 
0752 

9934 
5/78 
0423 
5668 
09)3 

#085 
5332 
0579 
5827 
(074 

61 
62 
63 
64 
65 

2743 

1269 
9795 
8322 
6848 

2642 
(167 
9692 
82(7 

6742 

2542 
(065 
9588 
8/12 
6635 

244  ( 
0963 
9485 
8007 
6529 

2341 
086( 
938( 
7902 
6422 

2240 
0759 
9278 
7797 
6316 

2(40 
0657 
9(74 
7692 

6209 

2039 
0555 
907( 
7586 
6/02 

(938 
0453 
8967 
748  ( 
5995 

56'  (838 
57-0350 
57-8863 
587376 

59-5889 

34-4849 
35-0074 
35-5299 
36-0524 
36-5749 

50(3 
0240 
5468 
0695 
5923 

5/76 
0406 
5636 
0866 
6096 

5340 
0572 
5805 
(037 
6270 

5504 
0739 
5973 
/208 
6443 

5667 
0905 
6142 
/379 
66/7 

583  ( 
(07( 
63/0 
(550 

6790 

5994 
(237 
6479 
(72/ 
6964 

6158 

(402 
6647 
)892 
7/37 

632( 
)568 

68/6 
2063 
73/0 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

5375 
390( 
2427 
0954 
9480 

5267 
379( 
23/6 
084  ( 
9366 

5/59 
3682 
2205 
0729 
9252 

505  / 
3572 
2094 
06(6 
9(38 

4942 
3463 
(983 
0503 
9024 

4834 
3353 
(872 
039  ( 
8909 

4726 
3243 
1761 
0278 
8795 

46/8 
3/34 
(649 
0/65 
868  ( 

45(0 
3024 
/538 
#052 
8566 

60  '440  / 
61-2914 
62-1427 
62-9939 
63-8452 

37-0974 
37-6/99 
38'/424 
38-6649 
39-/S74 

f/50 
6378 
(605 
6832 
2060 

(326 
6556 
/786 
70/6 
2246 

/502 
6735 
/967 
7/99 
2432 

/678 
69(3 
2/48 
7383 
26/8 

(854 
709  / 
2329 
7566 
2804 

2030 
7270 
25(0 
7750 
2989 

2206 
7448 
269/ 
7933 
3(75 

2382 
7627 
2871 
8116 
3361 

2558 
7805 
3052 
8299 
3547 

71 
72 
73 
74 
75 

8007 
6533 
5059 
3586 
2//2 

7891 
64(6 

4941 
3466 
(990 

7775 
6299 
4822 
3345 
(869 

7660 
6(82 
4703 
3225 
(747 

7544 
6064 
4585 
3(05 
(625 

7428 
5947 
4466 
2985 
1503 

73/2 
5830 
4347 
2864 
1382 

7(97 
57/2 
4228 
2744 
(260 

708  ( 
5595 
4/09 
2623 
/I38 

64  '6965 
65-5477 
66  '3990 
67-2503 
68'(0/5 

397099 
40-2324 
40  7549 
4  /  '2774 
41  7999 

7287 
25(5 
7742 
2970 
8(97 

7476 
2706 
7936 
3/66 
8396 

7664 
2897 
8/29 
336( 
8594 

7853 

3088 
8322 
3557 
8792 

8041 
3278 
85/6 
3753 

8990 

8229 
3469 
8709 
3949 
9/89 

84(8 
3660 
8902 
4/45 
9387 

8606 
385  / 
9095 
4340 
9585 

8794 
404  / 
9289 
4536 
9783 

76 

77 
78 
79 

80 

II 

82 
83 
84 
85 

0639 
9/65 
769( 
62(8 
4744 

05/5 
9040 
7565 
6090 
4615 

0392 
89/6 
7439 
5962 
4486 

0269 
8791 
73/3 
5834 
4356 

0(46 
8666 
7(86 
5707 
4227 

#022 
854  f 
7060 
5579 
4097 

9899 
84/6 
6933 
5451 
3968 

9775 
829  ( 
6807 
5323 
3838 

9652 
8/66 
6680 
5/94 
3709 

68'9528 
69'804( 
70-6554 
71-5066 
72-3579 

42-3224 
42'8449 
43-3674 
43-8899 
44-4/24 

3425 
8652 
3880 
9/07 
4335 

3626 
8855 
4085 
93/5 
4545 

3826 
9059 
429  / 
9524 
4756 

4027 
9262 
4497 
9732 
4967 

4228 
9465 
4703 
9940 
5/77 

4429 
9668 
4908 
#)48 
5388 

4629 
9872 
5(14 
0356 
5599 

4830 
#075 
53/9 
0564 
5809 

5030 
0278 
5525 
0772 
6020 

81 
82 
83 
84 
85 
~86 
87 
88 
89 
90 

86 

87 
88 
89 
90 

3271 
/797 
0323 
8850 
7376 

3(40 
/665 
0/90 
87/4 
7239 

3009 
/532 
#056 
8579 
7/02 

2878 
(400 
9922 
8444 
6966 

2747 

(267 
9788 
8308 
6828 

26/6 
/(35 
9654 
8/73 
6691 

2485 
(002 
9520 
8037 
6554 

2354 
0870 
9386 
790  / 
64/7 

2223 
0737 
925  / 
7765 

6280 

73  '2092 

74-0604 
7491  17 
75-7630 
76-6/42 

44'9349 
45-4574 
45-9799 
46-5024 
47-0249 

9562 

4790 
#0/7 
5244 
0472 

9775 

5005 
0235 
5465 
0695 

9988 
522  / 
0453 
5686 
0918 

#202 
5437 
0671 
5906 
I/4 

04/5 
5652 
0890 
6/27 
1364 

0628 
5868 

1/08 
6347 
(587 

084  ( 
6083 
(326 
6568 
(8(0 

/054 
6299 

/544 
6788 
2033 

/267 

65/4 
(762 
7009 
2256 

91 
92 
93 
94 
95 

5903 
4429 
2955 
I4S2 
#008 

5764 
4289 
28/4 
/339 
9864 

5626 
4149 
2672 
((96 
97(9 

5487 
4009 
253( 
1053 
9575 

5349 
3869 
2389 
0910 
9430 

52/0 
3729 
2248 
0767 
9285 

5071 
3589 
2106 
0623 
9/4/ 

4933 
3449 
(964 
0480 
8996 

4794 
3308 
(822 
0337 
885( 
7365 
5879 
4393 
2908 
(422 

77  4655 
7S'3/68 
79  '(680 
80-0/93 
80-8706 

47-5474 
48-0699 
48-5924" 
49-  1149 
49-6374 

5699 
0927 
6/54 
(382 
6609 

5925 
//55 
6385 
1615 
6845 

6/5( 
/383 
66/5 
1848 
7080 

6376 
1611 
6846 
2081 
7316 

6602 
/839 
7076 
23/4 
755  / 

6827 
2067 
7307 
2547 
7787 

7053 
2295 
7537 
2780 
8022 

7278 
2523 
7768 
30/2 
8257 

7503 
275  / 
7998 
3245 

8493 

91 
92 
93 
94 
95 

96 

97 
98 
99 
100 

58 

8535 
706( 
5587 

4/14 

I6a(; 

8389 
69/3 
5438 
3963 

2488 

8243 
6766 
5289 
38(3 
2336 

8097 
66(8 
5/40 
3662 

2/84 

7950 
6471 
4991 
35// 

2032 

7804 
6323 
4842 
336  / 
(879 

7658 
6/75 
4692 
32/0 

1727 

75/2 
6027 
4543 
3059 
(575 

Sl'7219 
82-5731 
83-4244 
84-2757 
85-1269 

50-/599 
50-6824 
51  '2049 
51  '7274 
52-2499 

/S37 
7064 
2292 
75(9 

2747 

2075 

7305 
2535 
7765 
2995 

23/3 

7545 
2778 
8010 
3242 

2551 

7786 
3020 
8255 

3490 

2789 
8026 
3263 
850  / 

373S 

3026 
8266 
3506 
8746 
3986 

3264 
8507 
3749 
899  ( 
4234 

3502 
8747 
3992 
9236 

44S/ 

3740 
8987 
4234 
9482 
4729 

96 
97 
98 
99 
(00 

30' 

2!f 

28'  1  27'   26'  |  25' 

24'   23' 

22'    21' 

30' 

2<J' 

28'  !  27'  |  26' 

•2!i 

•24' 

23' 

•2-2'  \  21r 

0 

SINE. 

COSINE.            58° 

180 


TRAVERSE  TABLES. 


31°           COSINE. 

SINE.            31° 

40' 

-11' 

4-2' 

43'  |  44' 

45' 

46'  |  47' 

48'  |  49' 

40' 

41' 

42'  |  43'  |  44'  |  45'  |  46' 

47' 

48'  |  49' 

/ 

2 
3 

4 
5 

/ 

2 
3 
4 
5 

8511 
7022 
5534 
4045 
2556 

85/0 
70/9 
5529 
4039 
2548 

8508 
70/6 
5524 
4032 
254  / 

8507 
70/3 
5520 
4026 
2533 

8505 
70/0 
55(5 
4020 
2525 

8504 
7007 
55// 
40/4 
25/8 

8502 
7004 
5506 
4008 
25(0 

8500 
700( 
550  ( 
4002 
2502 

8499 
6998 
5497 
3996 
2495 

•8497 
C6995 
2'  5492 
3'3990 
4'2487 

'5250 
C0500 
C5749 
2-0999 
2'6249 

5252 
0504 
5757 
(009 
626) 

5255 
0509 
5764 
/0/9 
6274 

5257 

05/4 
5772 
/029 
6286 

5260 
05/9 
5779 
(039 
6298 

5262 
0524 
5786 
(049 
63(( 

5265 
0529 
5794 
(058 
6323 

5267 
0534 
5801 
/068 
6335 

5270 
0539 
5809 
(078 
6348 

5272 
0544 
58/6 
(088 
6360 

6 

7 
8 
9 
(0 

(067 
9578 
8089 
6601 
5/12 

(058 
9567 
8077 
6587 
5096 

1049 
9557 
8065 
6573 
508( 

1039 

9546 
8053 
6559 
5066 

(030 
9535 
8040 
6545 
5051 

102) 
9525 
8028 
6532 
5035 

(0/2 

95/4 
80/6 
65/8 
5020 

(003 
9503 
8004 
6504 
5005 

0994 
9492 
7991 
6490 
4989 

5'09S4 
5  '9482 
67979 
7'6477 
S'4974 

3'(499 
3-6748 
4-/99S 
47248 
5'249S 

(5)3 

6766 
20/8 
7270 
2522 

/528 
6783 
2038 
7292 
2547 

(543 
6800 
2058 
73/5 
2572 

(558 
6818 
2077 
7337 
2597 

(573 
6835 
2097 
7359 
262  / 

(588 
6852 
2((7 

7382 
2646 

(603 

6870 
2(37 
7404 
267  ( 

(6/7 

6887 
2/56 
7426 
2696 

(632 

6904 
2/76 
7448 
2720 

6 

7 
8 
9 
10 

;/ 

12 
13 
14 
15 

3623 
2/34 
0645 
9/56 
7668 

3606 
2//6 
0625 
9/35 
7645 

3589 
2097 
0605 
9//4 
7622 

3572 
2079 
058(5 
9092 
7599 

3556 
206  / 
0566 
9071 
7576 

3539 
2042 
0546 
9049 
7553 

3522 
2024 
0526 
9028 
7530 

3505 
2006 
0506 
9006 
7507 

3488 
(987 
0486 
8985 
7484 

9'347( 
/0-/969 
/C0466 
(C8964 
(2-7461 

57747 
6'2997 
6'8247 
7-3497 
7-8746 

7775 
3027 
8279 
353( 
8784 

7802 
3057 
83/1 
3566 
882( 

7829 
3086 
8343 
360  ( 
8858 

7856 
31/6 
8376 
3635 
8895 

7884 
3/46 
8408 
3670 
8932 

79  // 
3175 
8440 
3705 
8969 

7938 
3205 
8472 
3739 
9006 

7965 
3235 
8504 
3774 
9043 

7992 
3264 
8536 
3808 
9080 

II 
(2 
13 
14 
15 
16 
17 
18 
19 
20 

16 

17 
18 
19 
20 

6/79 
4690 
3201 
(7/2 
0223 

6/54 
4664 
3/74 
(683 
0/93 

6(30 

4638 
3/46 
1654 
0(62 

6(05 

46(2 
3(/8 
(625 
0/32 

6081 
4586 
3091 
/596 
0101 

6056 
4560 
3063 
(567 
0070 

6032 
4534 
3036 
/538 
0040 

6007 
4508 
3008 
(509 
#009 

59S3 
4482 
298) 
(480 
9979 

(3-5958 
/4'4456 
/5'2953 
(6-/450 
(6'9948 

8'3996 
8  '9246 
9  '4496 
9-9746 
/  0-4995 

4036 
9288 
4540 
9793 
5045 

4075 
9330 
4585 
9840 
5094 

405 
9372 
4629 
9887 

5/44 

4/55 
94/4 
4674 
9934 
5/93 

4194 
9456 
47/9 
998( 
5243 

4234 
9498 
4763 
#028 
5292 

4273 
9540 
4S08 
0075 
5342 

43/3 
9582 
4852 
0/22 
5391 

4352 
9625 
4897 
0(69 
544( 

21 
22 
23 
24 
25 

8735 
7246 
5757 
4268 
2779 

8702 
72/2 
5722 
423) 
274  / 

8670 
7/78 
5687 
4(95 
2703 

8638 
7/45 
5651 
4/58 

2655 

8606 
7111 
5616 
4/2( 
2626 

8574 
7077 
5581 
4085 
2588 

8542 
7044 
5546 
4048 
2550 

85/0 
70/0 
55(1 
40M 
25/( 

8477 
6976 
5475 
3974 
2473 

(7  '8445 
(8  '6943 
(9'5440 
20-3937 
21  "2435 

(/•0245 
/  /  "5495 
12  "0745 
(2'5994 
(3'(244 

0297 
5549 
0802 
6054 
(306 

0349 
5604 
0858 
6(/3 
1368 

040  / 
5658 
09/5 
6/73 
(430 

0453 
57(3 
0972 
6232 
1492 

0505 
5767 
/029 
629  / 
(553 

0557 
582( 
(086 
635  ( 
(6(5 

0609 
5876 
1143 
64/0 
(677 

0661 
5930 
(200 
6459 
(739 

07(3 
5985 
(257 
6529 

(801 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

/290 
9802 
83/3 
6824 
5335 

(25  ( 

9760 
8270 
6780 
5289 

1211 
97/9 
8227 
6735 

5243 

1171 
9678 
8/84 
6691 
5/97 

1131 
9636 
8141 

6647 
5/52 

(092 
9595 
8099 
6602 
5/06 

(052 
9554 
8056 
6558 
5060 

/0/2 
95/2 
80(3 
65)3 
50(4 

0972 
947( 
7970 
6469 
4968 

22'0932 
22  '9430 
237927 
24-6424 
25-4922 

(3-6494 
(4'I744 
(4-6993 
/5'2243 
(5-7493 

6558 
(8f( 
7063 
23/5 
7567 

6623 
(877 
7(32 
2387 
7642 

6687 
/944 
7201 
2459 
77/6 

675( 
20(1 
7271 
2530 

7790 

68/6 
2078 
7340 
2602 
7864 

6880 
2(45 
7409 
2674 
7938 

6944 
221  ( 
7478 
2745 
80/3 

7009 
2278 
7548 
28(7 
8087 

7073 
2345 
76(7 
2889 
8161 

31 
32 
33 
34 
35 

3846 
2357 
0869 
9380 
789  / 

3799 
2308 
08/8 
9328 
7837 

375/ 
2260 
0768 
9276 
7784 

3704 
22M 
07/7 
9224 
7730 

3657 
2/62 
0667 
9/72 
7677 

3609 
2//3 
0616 
9/20 
7623 

3562 
2064 
0566 
9068 
7570 

35/4 
20/5 
05/5 
90(6 
75(6 

3467 
1966 
0465 
8964 
7462 

26-34(9 
27'/9/7 
28-04/4 
28'89II 
297409 

16  '2743 
16-7993 
/  7  '3242 
(7'8492 
(S'3742 

28/9 
8072 
3324 
8576 
3828 

2896 
8/5( 
3406 
8660 
39(5 

2973 
8230 
3487 
8744 
4002 

3050 
8309 
3569 
8829 
4088 

3/26 
8388 
365  / 
89(3 
4/75 

3203 
8468 
3732 
8997 
4261 

3280 
8547 
38/4 
90S( 
4348 

3356 
8626 
3895 
9(65 
4435 

3433 
8705 
3977 
9249 
4521 

31 
32 
33 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

36 
37 
38 
39 
40 

6402 
49/3 
3424 
/936 
0447 

6347 

4857 
3366 
(876 
0386 

6292 
4800 
3308 
(8/6 

0324 

6237 
4744 
3250 
1757 

0263 

6(82 

4687 
3/92 
(697 
0202 

6/27 
4630 
3/34 
(637 
0/4/ 

6072 
4574 
3076 
(578 

0080 

60/7 
45/7 
30/7 
(5(8 

#0/8 

596( 
4460 
2959 
(458 
9957 

30-5906 
3  /  '4404 
32-2901 
33-1398 
33-9896 

(S'8992 
(9'424( 
I9'949( 
20  "474  ( 
20  '999  ( 

908  / 
4333 
9585 
4837 
#090 

9/70 

4425 
9679 
4934 
0/89 

9259 
45(6 

9773 
5030 
0288 

9348 
4608 
9867 
5/27 
0387 

9437 
4699 
996( 
5223 
0486 

9526 
479  / 
#055 
5320 

0585 

96(5 
4882 
0/49 
54/6 

06S3 

9704 
4974 
0243 
55(3 
0782 

9793 

5065 
0337 
5609 
0881 

41 
42 
43 
tit 
45 

8958 
7469 
5980 
449  / 
3003 

8895 
7405 
59/4 

4424 
2934 

8833 
734) 
5849 
4357 
2865 

8770 
7276 
5783 
4290 
2796 

8707 
7212 
57(7 
4222 
2727 

8644 
7(48 
565  ( 
4/55 
2658 

8582 
7084 
5586 
4088 
2590 

85/9 
70/9 
5520 
4020 
252  ( 

8456 
6955 
5454 
3953 
2452 

34-8393 
35  '689  / 
36-5388 
37-3885 
38-2383 

2  /  '5240 
22-0490 
22-5740 
23-0990 
23  '6239 

5342 
0594 
5846 
/099 
635  / 

5443 
0698 
5953 
(208 
6462 

5545 
0802 
6059 
(3/6 
6574 

5646 
0906 
6166 
/425 
6685 

5748 
(0(0 
6272 
(534 
6796 

5849 
1(14 
6378 
/643 
6908 

5950 
(2(8 
6485 
(752 
70/9 

6052 
/32( 
6591 
I86( 
7(30 

6(53 
(425 
6697 
(969 
7241 

46 
47 
48 
49 
50 

/5/4 
#025 
8536 

7047 
5558 

1443 
9953 
8463 
6972 
5482 

(373 
988( 
8389 
6897 
5406 

1303 
9809 
83/S 
6823 
5329 

(232 
9737 

8243 
6748 
5253 

//62 
9666 
S/69 
6673 
5/76 

(092 
9594 
8096 
659S 
5/00 

(02( 
9522 
8022 
6522 
5023 

095  / 
9450 
7948 
6447 
4946 

39-0880 
39-9378 
407875 
4  /  '6372 
42-4870 

24-/4»9 
24-6739 
25'  1989 
25-7239 
26-2488 

(603 
6855 
2/08 
7360 
26/2 

(7/7 
6972 
2226 
7481 
2736 

(83( 
7088 
2345 
7602 
2860 

(945 
7204 
2464 
7724 
2983 

2058 
732  ( 
2583 

7845 
3/07 

2/72 
7437 
270  ( 
7966 
323  / 

2286 
7553 
2820 
8087 
3354 

2400 
7669 
2939 
8208 
3478 

25(3 
7785 
3057 
8329 
3602 

46 
47 
48 
49 
50 

SI 
52 
53 
Sit 
55 

4070 
258  / 
/092 
9603 
8/14 

3992 
2501 

ion 

9521 
8030 

39/4 
2422 
0930 
9438 
7946 

3836 
2342 
0849 
9355 
7862 

3758  3680 
2263  2(83 
0768  ,  0687 
9273  9/90 
7778  7694 

3602 
2(04 
0606 
9/08 
76/0 

3523 
2024 
0524 
9025 
7525 

3445 
(944 
0443 
8942 
7441 

43-3367 
44'  (864 
45-0362 
45-8859 
467357 

267738 
27-2988 
27-8238 
28-3487 
28-8737 

7864 
3/(7 
8369 
362  ( 

8873 

799/ 
3245 
8500 
3755 
9009 

81  17 
3374 
863  / 
3888 
9/46 

8243 
3503 
8762 
4022 
9282 

8369 
363  / 
8893 
4/56 
94/8 

8495 
3760 
9024 
4289 
9554 

862) 
3888 
9/56 
4423 
9690 

8747 
40(7 
9287 
4556 
9826 

8874 
4(46 
94/8 
4690 
9962 

5( 
52 
53 

54 
55 

56 

57 
58 
59 
60 

6625 
5(37 
3648 
2/59 
0670 

6540 
5049 
3559 
2069 
0578 

6454 
4962 
3470 
1979 
0487 

6369 
4875 
3382 
/888 
0395 

6283 

478S 
3293 
(798 
0303 

6/97 
470/ 
3204 
(70S 
021  1 

611  1 
46(3 
31(5 
(6/7 
0((9 

6026 
4526 
3027 
(527 

#028 

5940 
4439 
2938 
(437 
9936 

47-5854 
4  8  '435  ( 
49-2849 
50M346 
50-9844 

29-3937 
29-9237 
30-4486 
30-9736 
3  /  "4986 

4(25 

9378 
4630 
9882 
5/34 

4264 
95/9 
4774 
#028 
5283 

4403 
9660 
49/7 
0(74 
543  ( 

4541 
9SO/ 
506  / 
0320 
5580 

4680 
9942 
5204 
0466 
5728 

4818 
#083 
5348 
06/2 
5877 

4957 
0224 
549  ( 
0758 
6025 

5095 
0365 
5634 
0904 
6/73 

5234 
0506 
5778 
(050 
6322 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

9/8/ 
7692 
6204 
47/5 
3226 

9088 
7598 
6/07 
46/7 
3127 

8995 
7503 
60(/ 
45/9 
3027 

8902 
7408 
59(5 
442  / 
2928 

8808 
73/3 
58/8 
4323 
2828 

87/5 
72/8 
5722 
4225 
2729 

862) 
7/23 
5625 
4/27 
2629 

8528 
7028 
5529 
4029 
2530 

8435 
6933 
5432 
393) 
2430 

5C834/ 
52-6838 
53-5336 
54-3833 
55-2331 

32-0236 
32  '5485 
33-0735 
33-5985 
34V235 

03S7 
5639 
089  ( 
6(43 
(396 

0538 
5792 
(047 
6302 
(557 

0689 
5946 
(203 
6460 
17(7 

0840 
6099 
(359 
66/9 
(878 

0990 
6253 
(515 
6777 
2039 

1141 
6406 
(67( 
6935 
2200 

1292 
6559 
(826 
7093 
256  ( 

(443 
67/3 
(982 
7252 
2521 

(594 
6866 
2(38 
74(0 
2682 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

1737 

0248 
8759 
7271 
5782 

(636 
0146 
8655 
7/65 
5675 

(535 

#043 
8552 
7060 
5568 

(434 
994  ( 
8448 
6954 
546  ( 

(333 

9839 
8344 
6849 
5354 

(232 
9736 
8239 
6743 
5247 

((31 

9633 
8/35 
6637 
5/39 

(030 
953  ( 
8031 
6532 
5032 

0929 
9428 
7927 
6426 
4925 

56-0828 
56'9325 
57-7823 
58-6320 
59-48/8 

34-6485 
35"  (734 
35-6984 
36-2234 
36-7484 

6648 
(900 
7/52 
2405 
7657 

68(1 
2066 
7321 
2575 
7830 

6975 
2232 
7489 
2746 
8003 

7/38 
2398 
7657 
29(7 
8/77 

7301 
2563 
7825 
3088 
8350 

7464 
2729 
7994 
3258 
8523 

7628 

2895 
8(62 
3429 
8696 

7791 
3060 
8330 
3600 
8869 

7954 
3226 
8498 
3770 
9042 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

4293 
2804 
(3/5 
9826 
8338 

4(84 
2694 
(204 
97(3 
8223 

4076 
2584 
(092 
9600 
8(08 

3967 
2474 
0980 
9487 
7994 

3859 
2364 
0869 
9374 
7879 

3750 
2254 
0757 
926( 
7764 

364( 
2/43 
0645 
9/47 
7649 

3533 
2033 
0534 
9034 
7534 

3424 
(923 
0422 
892  / 
7420 

60-33/5 
61-1812 
62-03(0 
62-8807 
63-7305 

37-2733 
37'7983 
38-3233 
38-8483 
39-3732 

2909 
8I6( 
34/4 
8666 
39/8 

3085 
8340 
3594 
8849 
4104 

326) 
85/8 
3775 
9032 
4289 

3436 
8696 
3956 
92/5 
4475 

36/2 
8874 
4/36 
9398 
4660 

3788 
9052 
43/7 
958  / 
4846 

3963 
9230 
4497 
9764 
503  ( 

4(39 
9408 
4678 
9947 
52(7 

43/4 
9586 
4858 
#(30 
5402 

7) 
72 
73 
74 
75 
76 
77 
78 
79 
80 

5849 
5360 
3871 
2382 
0893 

6733 
5242 
3752 
2261 
077( 

66(6 
5(25 
3633 
2/41 

0649 

6500 
5007 
35/3 
2020 
0527 

6384 
4889 
3394 
(899 
0404 

6268 
4771 
3275 
(778 
0282 

6/5( 
4653 
3(55 
(657 
0159 

6035 
4535 
3036 
(536 

#037 

59(8 
44(7 
29/8 
(4/5 
99(4 

64-5802 
65-4299 
66  '2797 
67'/294 
67-9792 

39  '8982 
40-4232 
40-9482 
4  (  '4732 
41  -9981 

9/70 
4423 
9675 
4927 
#/79 

9358 
46/3 
9868 
5/23 
0377 

9547 
4804 
#06( 
53(8 
0575 

9735 
4994 
0254 
55/4 

0773 

9923 
5/85 
0447 
5709 
097( 

#/// 
5375 
0640 
5904 
//69 

0298 
5566 
0833 
6100 
(367 

0486 
5756 
(026 
6295 
(565 

0674 
5946 
(2(8 
6490 
(762 

81 
82 
83 
84 
85 

9405 
79/6 
6427 
4938 
3449 

928( 
7790 
6300 
48/0 
33/9 

9157 
7665 
6(73 
468( 
3/89 

9033 
7540 
6046 
4553 
3059 

8909 
74(4 
59(9 
4424 
2930 

8785 
7289 
5792 
4296 
2799 

866( 
7/63 
5665 
4(67 
2669 

8537 
7038 
5538 
4039 
2539 

84/3 
69/2 
54/( 
39/0 
2409 

68-8289 
69-6786 
70  '5284 
7I'378I 
72-2278 

42'523) 
43-048) 
43-573) 
44-0980 
44'6230 

5432 
0684 
5936 
(188 
6440 

5632 

0887 
6/42 
(396 
6651 

5832 
(090 
6347 
(604 
686/ 

6033 
(293 
6552 
(8/2 
7072 

6233 
(495 
6758 
2020 
7282 

6434 
/698 
6963 
2227 
7492 

6634 
(90( 
7/68 
2435 
7702 

6834 
2/04 
7373 
2643 
79(2 

7034 
2306 
7578 
285  ( 
8(23 

8( 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 

89 
90 

I960 
0472 
8983 
7494 
6005 

(829 
0339 
8848 
7358 
5868 

(698 
0206 
87(4 
7222 
5730 

(566 
#073 
8579 
7086 
5592 

(435 
9940 
8445 
6950 
5455 

(303 
9806 
83/0 
68(3 

53/7 

1171 
9673 
8/75 
6677 
5/79 

(039 
9540 
8040 
654  / 
504) 

0908 
9407 
7906 
6405 
4903 

73-0776 
73-9273 
74777  / 
75-6268 
76-4765 

45')  480 
45-6730 
46'  (979 
46-7229 
47-2479 

(693 
6945 
2/97 
7449 
2702 

(906 
7/60 
24/5 
7670 
2925 

2//S 
7376 
2633 

7890 
3/47 

233  / 
7591 
285( 
8//0 
3370 

2544 
7806 
3068 
8330 
3593 

2757 
802  / 
3286 
855  ( 
38/5 

2969 
8236 
3503 
877( 
4038 

3/82 
8452 
372  / 
899  ( 

4260 

3395 
8667 
3939 
92/( 

4483 

91 
92 
93 
94 
95 

45/6 
3027 
(539 
#050 
8561 

4377 
2887 
1396 
9906 
84(6 

4238 
2746 
(254 
9762 
8271 

4099 
2606 
(1(2 
96(9 
8(25 

3960 
2465 
0970 
9475 
7980 

382( 
2324 
0828 
933  / 
7835 

3681 
2/83 
0685 
9(87 
7689 

3542 
2042 
0543 
9043 
7544 

3402 
(90( 
0400 
8899 
7398 

77-3263 
78'  (760 
79-0258 
79-8755 
SO'7252 

47-7729 
48'297S 
48'8228 
49'3478 
49*6728 

7954 
3206 
8458 
37O 
8963 

8/79 
3434 
8689 
3943 
9/98 

8404 
3662 
89/9 
4/76 
9433 

8630 
3889 
9/49 
4409 
9668 

8855 
41(7 
9379 
464  f 
9903 

9080 
4344 
9609 
4874 
#(38 

9305 
4572 
9839 
5/06 
0373 

9530 
4799 
#069 
5338 
0608 

9755 
5027 
0299 
557  ( 
0843 

91 
92 
93 
94 
95 

96 

97 
98 
99 
(00 

58 

7072 
5583 
4094 
2606 
1117 

6925 
5435 
3945 
2454 
0964 

6779 
5287 
3795 
2303 
08(1 

6632 
5(38 
3645 
2(52 

0658 

6485 
4990 
3495 
2000 
0505 

|6338 

464.? 

3345 
(849 
0352 

6(9( 
4693 
3/95 
(697 
0/99 

6044 
4545 
3045 
(545 
#046 

5897 
4396 
2895 
(394 
9893 

81-5750 
82-4247 
83-2745 
S4-/242 
84-9739 

50-3978 
50-9227 
5C4477 
51  '9727 
52-4977 

4215 

9467 
4720 
9972 
5224 

4453 
9708 
4962 
#2/7 
5472 

4690 

9948 
5205 
0462 
57/9 

4928 
#/88 

5447 
0707 
5967 

5(65 

0427 
5690 
0952 
62/4 

5403 
0667 
5932 
1/97 
646) 

5640 
0907 
6/74 
(44f 
6709 

5878 
((47 
64(7 
(686 
6956 

61/5 
(387 
6659 
/93( 
7203 

96 

97 
98 
99 
(00 

20' 

19' 

IS' 

IV 

16' 

15' 

14' 

13' 

12' 

11' 

20'    19'   18' 

17 

16'  |  15' 

14' 

13' 

12'   11' 

SINE. 

COSINE.            58° 
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TRAVERSE  TABLES. 


31°            COSINE. 

.SINE.             31° 

5U' 

51' 

52   53'   54' 

50'  |  5(5' 

57'   58' 

59' 

50'    51'  |  52'   53'  |  54'  |  65'   56' 

57'   58'  |  59' 

/ 

2 
3 
4 
5 

i 

2 
3 

4 
5 

8496 
6992 
5488 
3983 
2479 

8494 
6989 
5483 
3977 
2472 

8493 
6986 
5478 
397  / 
2464 

849( 
6983 
5474 
3965 
2456 

8490 
6979 
5469 
3959 
2449 

8488 
6976 
5465 
3953 
244  ( 

8487 
6973 
5460 
3947 
2433 

8485 
6970 
5455 
3940 
2426 

8484 
6967 
545  / 
3934 
2418 

"8482 
C6964 
2  5446 
3'3928 
4'24/0 

•5275 
/'0549 
C5824 
2'  (098 
2-6373 

5277 
0554 
5831 
1108 
6385 

5279 
0559 
5838 

ina 

6397 

5282 
0564 
5846 
1)28 
64)0 

5284 
0569 
5853 
(138 
6422 

5287 
0574 
586) 
//47 

6434 

5289 
0579 
5868 
1157 
6447 

5292 
0584 
5875 
//67 
6459 

5294 
0589 
5883 
((77 
647( 

5297 
0593 
5890 
M87 
6484 

6 
7 
8 
9 
/O 

0975 
947  / 
7967 
6463 

4959 

0966 
9460 
7955 
6449 
4943 

0957 
9450 
7942 
6435 

4928 

0948 
9439 
7930 
6421 
49/3 

0938 
9428 
79/8 
6407 
4897 

0929 

94/7 
7905 
6394 
4882 

0920 
9406 
7893 
6380 
4866 

09(( 
9396 
788( 
6366 
4851 

090  ( 
9385 
7868 
6352 

4836 

5  '0892 
5  9374 
6V856 
7-6338 
8'4820 

3'/647 
3-6922 
4-2196 

4747( 
5'2745 

166: 

6939 
2216 
7493 
2770 

1677 
6956 
2236 
75(5 
2794 

169) 
6973 
2255 
7537 
28/9 

(706 
699  / 
2275 
7559 

2844 

/72) 
7008 
2295 
7582 
2869 

(736 
7025 
23(5 
7604 
2893 

)75( 

7043 
2334 
7626 
29/8 

(766 
7060 
2354 
7648 
2943 

/780 
7077 
2374 
767) 

2967 

6 

7 
8 
9 
10 

II 
12 
13 
(4 
/5 
/6 
17 
18 
19 
20 

3454 
/950 
0446 
8942 
7438 

3438 
(932 
0426 
8921 
74/5 

3421 
/9/3 
0406 
8899 
7392 

3404 
(895 
0386 
8878 
7369 

3387 
(877 
0366 
8856 
7346 

3370 
(958 
0346 
8835 
7323 

3353 

(840 
0326 
88)3 
7300 

3336 
(82( 
0306 
879  / 
7277 

3319 
(803 
0286 
8770 
7253 

9-3302 
IOV784 
/  /  '0266 
/  /  '8748 
(27230 

5'8020 
6-3294 
6-8569 
7'3S43 
7'9/(8 

8047 
3324 
860) 
3878 
9)55 

8074 
3353 
8633 
39(2 
9192 

8)0) 
3383 
8665 
3947 
9229 

8(28 
3413 
8697 
39S/ 
9266 

8155 
3442 
8729 
4016 
9303 

8183 
3472 
876( 
4051 
9340 

82)0 
350) 
8793 
4085 
9377 

8237 
353  ( 
8825 
4120 

94/4 

8264 
356) 
8857 
4(54 
945) 

/( 
12 
13 
14 
IS 

5934 
4430 
2925 
1421 
99/7 

5909 
4404 
2898 
(392 

9887 

5885 
4377 
2870 
(363 

9856 

5860 
435  ( 
2843 
/334 
9825 

5835 
4325 
28/5 
/305 
9794 

5SO 
4299 
2787 
1275 
9764 

5786 
4273 
2760 
(246 
9733 

5762 
4247 
2732 
(2/7 
9702 

5737 
4221 
2704 
((88 

967( 

I3'57I2 

14-4194 
15-2676 
16-1158 
(6-9640 

8*4592 

8-9667 
9'494( 
(0'02(6 

(0'5490 

4432 
9709 
4986 
0262 
5539 

447  ( 
975) 
5030 
0309 
5589 

45)  ( 
9793 
5074 
0356 
5638 

4550 
9835 
51(9 

0403 

56  SS 

4590 
9877 
5/63 
0450 

5737 

4629 
99(8 
5208 
0497 
5786 

4669 
9960 
5252 
0544 
5836 

4708 
#002 
5297 
059) 

5885 

4748 
0044 
5341 
0638 
5935 

16 

17 
18 
19 
20 

21 
22 
23 
24 
25 

8413 
6909 
5405 
390  / 
2397 

83S/ 
6875 
5369 
3864 
2358 

8349 
684  f 
5334 
3827 
2320 

8316 
6808 
5299 
3790 
228  / 

8284 
6774 
5263 
3753 
2243 

8252 
6740 
5228 
37/6 
2204 

82/9 
6706 
5(93 
3679 
2/66 

8/87 
6672 
5/57 
3642 
2/28 

8(55 
6638 
5(22 
3605 
2089 

17  8/22 
(S'6604 
(9-5087 
20-3569 
2C205/ 

(C0765  08(6 
11-6039  6093 
12'I3I4  1370 
(2-6588  6647 
(3-  (863  (924 

0868 
6148 
1427 
6707 
(986 

0920 
6202 
1484 
6766 
2048 

0972 
6256 
1541 

6825 
2//0 

(024 
63)) 
/598 
6884 
2/7) 

(076 
6365 
(654 
6944 
2233 

)/28 
64/9 
1711 
7003 
2295 

((79 
6474 
(768 
7062 
2356 

)23) 
6528 
(825 
7(2( 
24(8 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

0892 
9388 
7884 
6380 
4876 

0852 
9347 
784  / 
6335 

4830 

08/3 

9305 
7798 
629  / 

4784 

0773 
9264 
7755 
6246 
4738 

0733 
9222 
77/2 
6202 
4692 

0693 
9/8/ 
7669 
6/57 
4645 

0653 
9/39 
7626 
6//3 

4599 

06/3 
9098 
7583 
6068 
4553 

0573 
9056 
7540 
6023 
4507 

22-0533 
22-90/5 
23-7497 
24-5979 
25'446I 

(3-7/37 
(4'24/2 
I476S6 
(5'296( 
(5-8235 

720) 
2478 
7755 
3032 
8309 

7266 
2545 
7824 
3104 
8383 

7330 
2612 
7894 
3)76 
8457 

7394 
2678 
7963 
3247 
853( 

745  S 
2745 
8032 
33)9 

8606 

7522 
28/2 
8(0( 
3390 
8680 

7587 
2878 
8/70 
3462 
8754 

765  / 
2945 
8239 
3533 

8828 

77(5 
30)2 
8308 
3605 
8902 

26 

27 
28 
29 

30 

31 
32 
33 
34 
35 

3372 
1868 
0363 
8859 
7355 

3324 
1818 
0313 
8807 
7301 

3276 
(769 
0262 
8755 
7248 

3229 
(720 
02/f 
8703 
7/94 

3181 
/67/ 
0/61 
8650 
7/40 

3/34 
/622 

one 

8598 
7086 

3086 
/573 
0059 
8546 
7032 

3038 
(523 
#008 
8493 
6979 

2990 
(474 
9958 
844) 
6925 

26-2943 
27'I425 
27-9907 
28-8389 
29'687) 

16-35)0 
(6-8784 
17-4059 
)7'9333 
(8-4608 

3586 
8863 
4)40 
9417 
4694 

3663 
8942 
4222 
950) 
478) 

3739 
'902) 
4303 
9585 
4867 

3816 
9(00 
4385 
9669 
4953 

3892 
9)79 
4466 
9753 
5040 

3969 
9258 
4548 
9837 
5(26 

4045 
9337 
4629 
992/ 
52/3 

4/22 
94/6 
47)) 
#005 
5299 

4/99 
9495 
4792 
0089 
5385 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 
40 

585  / 

4347 
2843 
(339 
9834 

5796 

4290 
2784 
/279 
9773 

5740 
4233 
2726 
/2/9 
97/2 

5685 
4/76 
2668 
//59 
9650 

5630 
4/20 
2609 
/099 
9589 

5574 
4063 
25  SI 
1039 
9527 

55/9 

4006 
2492 
0979 
9466 

5464 
3949 
2434 
09/9 

9404 

5408 
3892 
2375 
0859 
9342 

30-5353 
3  (  '3835 
32-23(7 
33-0799 
33-928) 

(8-9882 
(9-5(57 
20  '043  ( 
20-5706 
2C0980 

997  ( 
5248 
0525 
5802 
(079 

#060 
5339 
06/9 
5898 
//78 

0149 
543) 
07(3 
5995 
(277 

0238 
5522 

0807 
609  ( 
(375 

0327 
56)4 
0900 
6187 
)474 

0416 
5705 
0994 
6284 
(573 

0504 
5796 
1088 
6380 
(672 

0593 
5888 
))82 
6476 
1770 

0682 
5979 
/276 
6572 
1869 

41 
42 
43 
44 
45 

8330 
6826 
5322 
3818 
23/4 

8267 
6762 
5256 
3750 
2245 

8204 
6697 
5/90 
3683 
2/76 

8141 
6633 
5/24 
36/5 
2/06 

8078 
6568 
5058 
3548 
2037 

8015 
6504 
4992 
3480 
/968 

7952 
6439 
4926 
34/2 

1899 

7889 
6374 
4859 
3344 

1830 

7826 
63(0 
4793 
3277 
(760 

347763 
35-6245 
36-4727 
37-3209 
3S-/69/ 

2)  '6255 
22'  /  529 
22-6804 
23-2078 
23-7353 

6356 
(633 

69(0 
2)87 
7464 

6457 
(737 
70/6 
2295 
7575 

6558 
(840 
7(22 
2404 
7686 

6660 
(944 
7228 
25(3 
7797 

676) 
2048 
7335 
2622 
7908 

6862 
2/52 
744  / 
2730 
80(9 

6963 
2255 
7547 
2839 
8/3( 

7065 
2359 
7653 
2947 
8242 

7/66 
2462 
7759 
3056 
8353 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

08/0 
9305 
7801 
6297 
4793 

0739 
9233 
7728 
6222 
47/6 

0668 
9/61 
7654 
6/47 
4640 

0598 
9089 
7580 
607  / 
4563 

0527 
90/7 
7506 
5996 

4486 

0456 
8944 
7433 
592) 

4409 

0335 
8872 
7359 

5845 
4332 

0315 
8800 
7285 
5770 
4255 

0244 
8727 
72(( 
5695 
4/78 

39-0/73 
39-8655 
40-7(37 
41'56I9 
42-4101 

24-2627 
24-7902 
25-3/76 
25-8451 
26-3725 

274  / 
80/8 
3295 
8572 
3849 

2854 
8)34 
34(3 
8693 
3972 

2968 
8250 
3532 

88(4 
4096 

3082 
8366 
3650 
8935 
42/9 

3)95 

8482 
3769 
9056 
4343 

3309 
8598 
3887 
9/77 
4466 

3422 
87(4 
4006 
9298 

4590 

3536 
8830 
4)24 
94)9 
47/3 

3649 
8946 
4243 
9540 
4836 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

3289 
1785 
0281 
8776 
7272 

32// 
/705 
0/99 
8694 
7/88 

3/32 
/625 
0//8 
86// 
7/03 

3054 
(545 
#036 
8528 
70(9 

2976 
(465 
9955 
8445 
6934 

2897 
/385 
9873 
8362 
6850 

28/9 
(305 
9792 
8279 
6765 

2740 
/225 
97/0 
8/96 
668  / 

2662 
((45 
9629 
8//2 
6596 

43'2583 
44-1065 
44-9547 
45-8029 
46-6511 

26'9000 
27-4274 
27-9549 
28-4823 
29-0098 

9/26 
4403 
9680 
4957 
0234 

9252 
453  ( 
98(0 
5090 
0369 

9378 
4660 
9941 
5223 
0505 

9504 
4788 
#072 
5357 
064) 

9630 
49)6 
0203 
5490 
0777 

9755 
5045 
0334 
5623 
09/3 

988( 
5/73 
0465 
5757 
(048 

#007 
530) 
0596 
5890 
1/84 

0/33 
5430 
0726 
6023 
/320 

51 
52 
53 
54 
55 

5768 
4264 
2760 
/256 
9752 

5682 
4/77 
267/ 
//65 
9660 

5596 
4089 
2582 
/075 
9567 

55/0 
400/ 
2493 
0984 
9475 

5424 
39(4 
2404 
0893 
9383 

5338 
3826 
23(4 
0803 
9291 

5252 

3739 
2225 
07(2 
9(98 

5/66 
365  / 
2/36 
062/ 
9/06 

5079 
3563 
2047 
0530 
90/4 

47-4993 
48-3475 
49-1957 
50-0439 
50'892( 

29-5372 
30-0647 
30  '592  / 
3C//96 
3  /  '6470 

55)0 
0787 
6064 
(34) 
6618 

5649 
0928 
6208 
(487 
6767 

5787 
/069 
635  / 
/633 
69/5 

5925 
(2)0 
6494 
(779 
7063 

6064 
/35I 
6637 
(924 
72)  ) 

6202 
1461 

6781 
2070 
7359 

6340 
(632 
6924 
22(6 
7507 

6478 
(773 
7067 
236  / 
7655 

66/7 
(9/3 
72/0 
2507 

7804 

56 

57 
58 

59 
60 

61 
62 
63 
64 
65 
"66 
67 
68 
69 
70 

8247 
6743 
5239 
3735 
223  / 

8/54 
6648 
5/42 
3637 

2131 

8060 
6553 
5046 
3539 
203  / 

7966 
6458 
4949 
3440 
/932 

7873 
6362 
4852 
3342 
/832 

7779 
6267 
4755 
3243 
(732 

7685 
6(72 
4658 
3(45 
(632 

759  ( 
6076 
456  ( 
3047 
/532 

7497 
598  / 
4464 
2948 
/432 

5)  7403 
52-5885 
53-4367 
54'2849 
55-1331 

32'  (745 
3270/9 
33-2294 
33'7568 
34-2843 

(895 
7)72 
2449 
7726 
3003 

2046 
7325 
2605 
7884 
3(64 

2/97 
7479 
276( 
8042 
3324 

2347 
7632 
29/6 
820  ( 
3485 

2498 
7785 
3072 
8359 
3645 

2649 
7938 
3227 
85/7 
3806 

2799 
809) 
3383 
8675 
3966 

2950 
8244 
3538 
8833 
4/27 

3/00 
8397 
3694 
8990 
4287 

61 
62 
63 
64 
65 

0727 
9223 
77/8 
62/4 
47/0 

0625 
9/20 
76/4 
6108 
4603 

0524 
90/7 
75/0 
6003 
4495 

0423 
89/4 
7405 
5897 
4388 

032( 

88)  / 
730/ 
5790 
4280 

0220 
8708 
7(96 
5684 
4(73 

0/18 
8605 
7092 
5578 
4065 

#0/7 
8502 
6987 
5472 
3957 

99/5 
8399 
6882 
5366 

3849 

55-98/3 
56  '8295 
57-6777 
58-5260 
59-3742 

34-S//7 
35-3392 
35-8666 
36-394) 
36-92)5 

8280 
3557 
8834 
4)1) 
9388 

8443 
3723 
9002 
4282 
9561 

8606 
3888 
9/70 
4452 
9734 

8769 
4054 
9338 
4622 
9907 

8932 

42/9 
9506 
4793 
#060 

9095 
4385 
9674 
4963 
0253 

9258 

4550 
9842 
5/34 
0425 

942/ 
4715 
#0)0 
5304 
0598 

9584 

488) 
0/77 
5474 
077/ 

66 

67 

68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

3206 
/702 
0/98 
8694 
7/90 

3097 
/59/ 
4086 
8580 
7074 

2988 
1481 
9974 
8466 
6959 

2879 
(370 
9862 
8353 
6844 

2770 
1260 
9749 
8239 
6729 

2661 
1149 
9637 
8(25 
66/3 

2552 
(038 
9525 
SOU 
6498 

2442 
0927 
94/2 
7898 
6383 

2333 
08/6 
9300 
7784 
6267 

60-2224 
6/-0706 
6/'9(88 
62-7670 
63-6/52 

37-4490 
37-9764 
38-5039 
39-03)3 
39-5588 

4665 
9942 
52)9 
0496 
5773 

4840 
#(20 
5399 
0679 
5958 

50/6 
0298 
5580 
0862 
6/44 

5/9) 
0476 
5760 
(044 
6329 

5367 
0653 
5940 
(227 
65(4 

5542 
083/ 
6121 
1410 
6699 

57/7 
(009 
6301 
(592 
6884 

5892 
1187 
6481 
1775 

7069 

6068 
/364 
666  / 
/958 

7254 

71 
72 
73 
74 
75 

5685 
4/8( 
2677 
//73 
9669 

5569 
4063 
2557 
/052 

9546 

5452 

3945 
2438 
0930 
9423 

5335 

3827 
23)8 
0809 
9300 

52)8 
3708 
2(98 
0688 
9177 

5/02 
3590 
2078 
0566 

9054 

4985 
347/ 
/958 
0445 
893  ( 

4868 
3353 
(838 
0323 

8808 

475( 
3234 
(7/8 
0201 
8685 

64-4634 
65'3/(6 
66-/59S 
67'0080 
67-8562 

40'0862 
40-6)37 
4O4JI 
4C6686 
42V960 

/050 
6327 
(604 
688  ( 
2/58 

(238 

65/7 
1797 
7076 
2355 

/425 
6707 
(989 
727( 
2553 

(6/3 
6897 
2/82 
7466 
275) 

/SO/ 

7088 
2375 
766/ 
2948 

1988 
7278 
2567 
7856 
3(46 

2(76 
7468 
2760 
805  ( 
3343 

2364 
7658 
2952 
8246 
354) 

255/ 
7848 
3/45 
8441 
3738 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

8165 
666  f 
5/56 
3652 
2/48 

8040 
6535 
5029 
3523 

20/8 

79/6 
6409 
4902 
3394 
1887 

7792 
6283 
4774 
3265 
/757 

7667 
6)57 
4647 
3(36 

1626 

7542 
603  ( 
45(9 
3007 
(495 

74(8 
5905 
439  / 
2878 
/364 

7293 
5778 
4263 
2749 
(234 

7/69 
5652 
4(36 
26(9 

M03 

687044 
69-5526 
70-4008 
71-2490 
72-0972 

427235 
43-2509 
43-7784 
44-3058 
44-8333 

7435 
27/2 
7989 
3266 
8543 

7635 
29(4 
8(94 
3473 
8753 

7835 
3//7 
8399 
368( 
8963 

8035 
33)9 
8604 
3888 

VI73 

8235 
3522 
8809 
4096 
9383 

8435 
3724 
90(4 
4303 
9592 

8635 
3927 
92(9 
45(0 
9802 

8835 
4)29 
9423 
47)8 
#0/2 

9035 
4332 
9628 
4925 
0222 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 

90 

0644 
9/40 
7636 
6(32 
4627 

05/2 

9006 
750  / 
5995 
4489 

0380 

8873 
7366 
5858 
435  / 

0248 
8739 
7230 
5722 
42/3 

#((6 
8605 
7095 
5585 
4075 

9983 
8472 
6960 
5448 
3936 

985  / 
8338 
6824 
53// 

3798 

97)9 
8204 
6689 
5/74 
3659 

9586 
8070 
6553 
5037 
352  ( 

72-9454 
737936 
74-64(8 
75-4900 
76-3382 

453607 
45-8882 
46  '4)  56 

46'943) 
47-4705 

3820 

9097 
4374 
965/ 
4928 

4032 
93(2 
459) 
9870 
5)50 

4245 
9527 
4808 
#090 
5372 

4457 
9741 
5026 
03)0 
5594 

4669 
9956 
5243 
0530 
58/7 

4882 
#/7) 
5460 
0750 
6039 

5094 
0386 
5678 
0969 
626) 

5306 
0600 
5895 
)/89 
6483 

55)8 
08)5 
6O2 
(409 
6705 

91 
92 
93 
94 
95 

3123 
1619 
#)/5 
86/f 
7/07 

2984 
(478 
9972 
8467 
696  / 

2844 
(337 
9829 
8322 
68(5 

2704 
//95 
9687 
8/78 
6669 

2564 
(054 
9544 
8033 
6523 

2424 
09(2 
940) 
7889 
6377 

2284 
077  / 
9258 
7744 
623  / 

2/44 
0629 
9(14 
7600 
6085 

2004 
0488 
897( 
7455 
5938 

77-/S64 
78-0346 
78-8828 
7973/0 

80  '5792 

47'9980 
48'5254 
49-0529 
49'5S03 
50')  078 

#205 
5482 
0758 
6035 

1312 

0429 
5709 
0988 
6268 

1547 

06'J4 
5936 
12)8 
6500 
(782 

0879 
6)63 
)448 
6732 
20)6 

)(04 
6390 
(677 
6964 
225) 

(328  )553 
6618  6845 
)907  2)36 
7)96  7428 
2486  2720 

)777 
7072 
2366 
7660 

2955 

2002 
7299 
2596 
7892 

3/89 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

96 

97 

9* 

99 
100 

5603 
4098 
2594 

1090 
9586 

5455 
3950 
2444 
0938 
9433 

5308 
380  / 
2293 
0786 
9279 

5160 
3652 
2/43 
0634 
9/25 

50(3 
3503 
(992 

0482 
8972 

4865 
3353 
(842 
0330 

88)8 

47/8 
3204 
(69( 
0(77 

8664 

4570 
3055 
(540 
#025 
85/0 

4422 
2906 
(389 
9873 
8356 

8)  '4274 
82-2756 
83-/23S 
83-9720 

S4'8202 

50-6352 
5C/627 
5/-690/ 
52-2/76 
52-7450 

6589 
(866 
7/43 
2420 
7697 

6827 
2)06 
7385 
2665 

7944 

7064 
2346 
7628 
2909 
8/9( 

730  / 
2585 
7870 
3/54 

8438 

7538 
2825 
8/12 
3398 

8685 

77/5 
3064 
8354 
3643 
8932 

80(2 
3304 
8595 
3887 
9/79 

8249 
3543 
8837 
4)32 

9426 

8486 
3782 
9079 
4376 
9673 

10' 

9' 

8' 

j 

6' 

6' 

4'   3' 

2J 

P 

10' 

9' 

s'  r 

6'  i  a'    4'    3'    -2'  |  1' 
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TRAVERSE  TABLES. 


32 
i 

2 
3 

4 
5 
6 
7 
8 
9 
/O 

5           COSINE. 

SINE.            32° 

o' 

r 

•2'  \  y  \  4' 

5'  |  <>'  r  8'   ff 

()'     1'    2'  |  3'  |  4'    5'  |  6'    r    8'  |  9' 

; 

2 
3 

4 
5 

8480 
696/ 
544) 
3922 
2402 

8479 
6958 
5437 
39/6 
2395 

8477 
6955 
5432 
39/0 
2387 

8476 
6952 
5428 
3903 
2379 

8474 
6949 
5423 
3897 
2372 

S473 
6946 
54/8 
389  / 
2364 

847  / 
6942 
54)4 
3885 
2356 

8470 
6939 
5409 
3879 
2348 

8468 
6936 
5404 
3873 
2341 

•8467 
t'6933 
2'5400 
3  '3866 
4  "2333 

'5299 
(  -0598 
(  "5898 
2"/(97 
2  '649  6 

5302 
0603 
5905 
(207 
6508 

5304 
0608 
59/2 
(2/7 
652  ( 

5307 
06/3 
5920 
/226 
6533 

5309 
06(8 
5927 
(236 
6545 

53/2 
0623 
5935 
(246 
6558 

53(4 
0628 
5942 
(256 
6570 

53/6 
0633 
5949 
/266 
6582 

53/9 
0638 
5957 
(276 
6595 

532( 
0643 
5964 
/286 
6607 

0883 
9363 
7844 
6324 
4S05 

0874 
9353 
7832 
63/0 

4789 

0864 
9342 
78/9 
6297 

4774 

0855 
933  / 

7807 
62S3 
4759 

0846 
9320 
7794 
6269 
4743 

0837 
9309 
7782 
6255 
4728 

0827 
9299 
7770 
624) 
47/2 

OS/8 
9288 
7757 
6227 
4697 

0809 
9277 
7745 
62/3 
468  / 

5'0799 
5  '9266 
67733 
7'6I99 
8'4666 

3'  (795 
37094 
4  '23  94 
4'7693 
5-2992 

(8(0 
7//2 
24/3 
77/5 
30/7 

(825 
7(29 
2433 
7737 
304( 

(840 
7(46 
2453 
7759 
3066 

(854 
7)63 

2472 
7782 
309  / 

(869 
7181 

2492 
7804 
3//5 

(884 
7/98 
25(2 
7826 
3/40 

/899 
72/5 
2532 
7848 
3/65 

(9/3 
7232 
2551 
7870 
3/89 

/92S 
7250 
257( 
7892 
32/4 

6 
7 
8 
9 
(0 

// 

;2 

13 
(4 
15 

3285 
1766 
0246 
8727 
7207 

3268 
/747 
0226 
8705 
7/84 

325,' 
(729 
0206 
86S4 
7/6/ 

3234 
/7/0 
0/86 
8662 
7/38 

32/7 
/692 
0/66 
8640 
7//5 

3200 
(673 
0/46 
86/9 
709  / 

3183 
(655 
0/26 
8597 
7068 

3/66 
(636 
0/06 
8575 
7045 

3/49 
/6/S 
0086 
8554 
7022 

9'3/32 
(0-/599 
M'0066 
/  /  '8532 
(2  '6999 

5'829( 
6'3590 
6-8890 
7'4/89 
7-9488 

83/8 
3620 
8922 
4223 
9525 

8345 
3650 
8954 
4258 
9562 

8373 
3679 
8986 
4292 
9599 

8400 
3709 
90/8 
4327 
9636 

8427 
3738 
9050 
436/ 
9673 

8454 
3768 
9082 
4396 
97/0 

848( 
3797 
9(/4 
4430 
9747 

8508 
3827 
9/46 
4465 
9784 

8535 
3»57 
9)78 
4499 
9821 

(( 
12 
13 
It 
15 

(6 

/7 
(8 
19 
20 

5688 
4/68 
2649 
((29 
96/0 

5663 
4/42 
262/ 
1100 
9579 

5638 
4(/6 
2593 
/07/ 

9548 

56/4 
4090 
2565 
I04/ 
95/7 

5589 
4063 
2538 
(0/2 

9486 

5564 
4037 
25/0 
0983 
9455 

5540 
40/( 
2482 
0953 
9424 

55(5 
3984 
2454 
0924 
9393 

5490 
3958 
2426 
0894 
9363 

)3'5465 
(4-3932 
)  5  '239  8 
/  6  -0865 
)6'9332 

8-4787 
9'0086 
9  '5385 
(0'0685 
(0-5984 

4827 
0/28 
5430 
0732 
6033 

4866 
0(70 
5474 
0778 
6083 

4905 
02(2 
55/9 
0825 
6/32 

4945 
0254 
5563 
0872 
6/81 

4984 
0296 
5607 
09/9 
6230 

5024 
0338 
5652 
0966 

6280 

5063 
0380 
5696 
(0/3 
6329 

5)03 
0422 
5740 
/059 
6378 

5)42 
0463 
5785 
))06 
6428 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

8090 
657/ 
505/ 
3532 
20/2 

8058 
6537 
50/6 
3495 
/973 

8025 
6503 
4980 
3458 
/935 

7993 
6469 
4945 
3420 
/896 

7960 
6435 
4909 
3383 
/858 

7928 
6401 
4874 
3346 
/8/9 

7896 
6367 
4838 
3309 
(780 

7863 
6333 
4802 
3272 
(742 

7S3/ 
6299 
4767 
3235 
/703 

(7V798 
(S'6265 
(9'473I 
203/98 
2)'/664 

(C(283 
/  (  '6582 
)2'(88/ 
(27(8( 
(3-2480 

(335 
6636 
/938 
7240 
254  / 

(387 
669  ( 
(995 
7299 
2603 

/438 
6745 
2052 
7358 
2665 

1490 
6799 
2/08 
74)7 
2726 

/542 
6853 
2/65 
7477 
2788 

(594 
6908 
2222 
7536 
2850 

/645 
6962 
2278 
7595 
29)  ( 

(697 
70/6 
2335 
7654 
2973 

(749 
7070 
2392 
77(3 
3034 

21 
22 
23 
24 
25 

0493 
8973 
7453 
5934 

44/4 

0452 
893  / 
74/0 
5889 
4368 

04/2 
8690 
7367 
5845 
4322 

0372 

8848 
7324 
5800 
4276 

0332 

8806 
72S/ 
5755 
4229 

0292 
8765 
7237 
57/0 
4/83 

0252 
8723 
7(94 
5665 
4(37 

02(( 

868( 
7/5/ 
562( 

4090 

0/7( 
8639 
7(08 
5576 
4044 

22-0131 
22-8598 
23'7064 
24  '553) 
25-3997 

(3-7779 
/4'3078 
(4-8377 
/  5  '3677 
(5-8976 

7843 
3/45 
8446 
3748 
9050 

7907 
32/( 
85/6 
3820 
9/24 

797  ( 

3278 
8585 
3S9/ 
9/98 

8035 
3345 
8654 
3963 
9272 

8100 
34(( 
8723 
4034 
9346 

8(64 

3478 
8792 
4(06 
9420 

8228 
3544 
8861 
4/77 
9494 

8292 
3611 
8930 
4248 
9567 

8356 
3677 
8999 
4320 
964) 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
~36 
37 
38 
39 
40 

2895 
(375 
9856 
8336 
68/7 

2847 
(326 
9805 
8284 
6763 

2799 
/277 
9754 
823  / 
6709 

275  / 
1227 
9703 
8/79 
6655 

2704 
//7S 
9652 
8/27 
660/ 

2656 
//2S 
960/ 
8074 
6547 

2608 
(079 
9550 
802( 
6493 

2560 
(030 
9499 
7969 
6439 

25/2 
0980 
9448 
79/6 
6384 

26-2464 
27-093) 
27-9397 
28-7864 
29-6330 

(6'4275 
(6-9574 
/7'4873 
(8-0(73 
(8-5472 

4351 
9653 
4955 
0256 
5558 

4428 
9732 
5036 
0340 
5644 

4504 
98/( 
5((8 
0424 
5731 

458) 
9890 
5)99 
0508 
58/7 

4657 
9969 
5280 
0592 
5903 

4734 
#048 
5362 
0676 
5990 

48(0 
0/26 
5443 
0759 
6076 

4886 
0205 
5524 
0843 
6(62 

4963 
0284 
5605 
0927 
6248 

31 
32 
33 

34 
35 

5297 
3778 
2258 
0739 
92/9 

5242 
3727 

2200 
0679 
9/58 

5/S6 
3664 
2/4( 
06/8 

9096 

5/3/ 
3607 
2082 
0558 
9034 

5075 
3549 
2024 
0498 
8972 

5020 
3492 
/965 
0438 
89// 

4964 
3435 
(906 
0378 
8849 

4908 
3378 
(848 
03/7 
8787 

4853 
332  / 
(789 
0257 
8725 

30-4797 
31  -3263 
32-1730 
33'0)97 
33-8663 

I9-077/ 
(9-6070 
20-J369 
20-6669 
2C/968 

0860 
6/6/ 
/463 
6765 
2066 

0949 
6253 
(557 
6S6( 
2/65 

(037 
6344 
(650 
6957 
2264 

)/26 
6435 
1744 
7053 
2362 

(2/5 
6526 
(838 
7(49 
246( 

/303 
66(7 
(93J 
7245 
2559 

/392 
6709 
2025 
7342 
2658 

(48( 
6800 
2/(9 
7438 
2757 

(570 
689  / 
22/2 
7534 

2855 

36 
37 
3d 
39 
40 

41 

42 
43 
44 
45 

7700 
6/80 
466) 
3/4; 
(622 

7636 
6/15 
4594 
3073 
(552 

7573 
605/ 
4528 
3005 
/483 

75/0 
5986 
4462 
2938 
14/3 

7447 
592) 
4395 
2870 
1344 

7383 
5856 
4329 
2802 
(274 

7320 
579  / 
4262 
2734 
(205 

7257 
5726 
4/96 
2666 
//35 

7/93 
566  ( 
4/29 
2598 
/066 

34-7/30 
35-5596 
36-4063 
37-2529 
38-0996 

2/7267 
22-2566 
227865 
23-3/64 
23-8464 

7368 
2670 
797( 
3273 
8575 

7469 
2773 
8077 
3382 
8686 

7570 
2877 
8/83 
3490 
8797 

767) 
2980 
8289 
3599 
8908 

7772 
3084 
8395 
3707 
90(8 

7873 
3(87 
850  ( 
38(5 
9(29 

7974 
3291 
8607 
3924 
9240 

8075 
3394 
87(3 
4032 
935( 

8/76 
3498 
88/9 
4(4( 
9462 

41 

42 
43 
44 
45 

46 
47 
48 
49 
50 

0/02 
85S3 
706? 
5544 

4024 

#03  / 
85/0 
6989 
5468 
3947 

9960 
8438 
69/5 
5392 
3870 

9889 
8365 
6841 
53/7 
3793 

98/8 
8293 
6767 
524  / 
37/5 

9747 
8220 
6693 
5/65 
3638 

9676 
8/47 
66/9 
5090 
356/ 

9605 
8075 
6544 
50/4 

3484 

9534 
8002 
6470 
4938 
3406 

38-9463 
39-7929 
40-6396 
4)  '4862 
42  '3329 

24-3763 
24-9062 
25'436/ 
25-9660 
26-4960 

3876 
9(78 
4480 
978( 
5083 

3990 
9294 
4598 
9902 
5206 

4(03 
94(0 
47(6 
#023 
5330 

42/7 
9526 
4835 
0/44 
5453 

4330 
9641 
4953 
0265 
5576 

4443 
9757 
507  / 
0385 
5699 

4557 
9873 
5/90 
0506 
5823 

4670 
9989 
5308 
0627 
5946 

4783 
#105 
5426 
0747 
6069 

46 
47 
48 
49 

50 

51 
52 
53 
54 
55 

2505 
0985 
9466 
7946 
6426 
4907 
3387 
/86S 
0348 
8S29 

2426 
0905 
9384 
7863 
6342 

2347 
0825 
9302 
7779 
6257 

2269 
0744 
9220 
7696 
6/72 

2/90 
0664 
9/38 
76/3 
6087 

2111 
0584 
9057 
7529 
6002 
4475 
2948 
(420 
9893 
8366 

2032 
0503 
8975 
7446 
59/7 
4388 
2859 
(33) 
9802 
8273 

/953 
0423 
8893 
7362 
5832 

(874 
0343 
88(( 
7279 
5747 

43')  796 
44-0262 
44'8729 
45V/95 
46-5662 

27-0259 
27'5558 
28-0857 
28-6/56 
29'/456 

0385 
5686 
0988 
6290 
(59/ 

05/0 
58/5 
1119 
6423 
(727 

0636 
5943 
(249 
6556 
(863 

0762 
607) 
(380 
6689 
(998 

0888 
6/99 
1511 
6822 
2(34 

(0/3 
6327 
(641 
6955 
2269 

((39 
6455 
(772 
7088 
2405 

(265 
6583 
(902 
722  / 
2540 

1390 
67(2 
2033 
7354 
2676 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

4S2/ 
3300 
(778 
0257 
8736 

4734 
32/2 
/689 
0/66 
8644 

4648 
3/24 
(599 
#075 
855/ 

456  / 

3036 
/5/0 
9984 
8459 

4302 
277/ 
(24( 
97  (/ 

8/80 

4215 
2683 
1151 
96/9 
SOS8 

47'4/28 
48-2595 
49-/062 
49-9528 
50V995 

29-6755 
30-2054 
307353 
3  /  "2652 
3/7952 

6893 
2/95 
7496 
2798 
8/00 

7031 
2335 
7639 
2943 
8248 

7/69 
2476 
7782 
3089 
8395 

7307 
26/6 
7925 
3234 
8543 

7445 
2757 
8068 
3380 
869/ 

7583 
2897 
82/1 
3525 
8839 

772  / 
3038 
8354 
367/ 
8987 

7859 
3(78 
8497 
38(6 
9/35 

7997 
33/8 
8640 
3961 
9283 

61 
62 
63 
64 
65 

7309 
5790 
4270 
2751 

1231 

72/5 
5694 
4/73 
2652 
l/3( 

7/2/ 
5599 
4076 
2553 
/0.3/ 

7027 
5503 
3979 
2455 
0930 

6933 
5407 
388/ 
2356 
0830 

6839 
53/( 
3784 
2257 
0730 

6744 
52(6 
3687 
2/58 
0629 

6650 
5/20 
3589 
2059 
0529 

6556 
5024 
3492 
(960 
0428 

5(  '646  / 
52-4928 
53-3394 
54-/S6/ 
55  '0328 

32'325( 
32-8550 
33-3849 
33-9(48 
34  '4448 

340/ 
8703 
4005 
9306 
4608 

3552 
8856 
4)60 
9464 
4768 

3702 
9009 
43/5 
9622 
4928 

3852 
9/62 
447) 
9780 
5089 

4003 
93/4 
4626 
9937 
5249 

4/53 
9467 
4781 
#095 
5409 

4303 
9620 
4936 
0253 
5569 

4454 
9773 
5092 
04/0 
5729 

4604 
9925 
5247 
056S 
5889 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

9712 
8/92 
6673 
5/53 

3634 

96/0 
8089 
6568 
5047 
3526 

9508 
7986 
6463 
4940 
34/8 

9406 
7882 
6358 
4834 
33/0 

9304 
7779 
6253 
4727 
3202 

9202 
7675 
6148 
4621 
3094 

9/00 
7572 
6043 
4514 
2985 

8998 
7468 
5938 
4407 
2877 

8896 
7364 
5833 
430  / 
2769 

55-8794 
56-7261 
57-5727 
58  '4  (94 
59-2661 

34-9747 
35-5046 
36-0345 
36-5644 
37-0944 

9909 
52// 
05/3 
58(4 
(1(6 

#072 
5376 
068/ 
5985 
(289 

0235 
5542 
0848 
6/55 
/46I 

0398 
5707 
10)6 
6325 
)634 

0560 
5872 
((S3 
6495 
/806 

0723 
6037 
/35( 

6665 
/979 

0886 
6202 
/5/9 
6835 
2152 

(048 
6367 
(686 
7005 
2324 

1211 
6532 
(854 
7/75 
2495 

66 

67 
68 
69 

70 

71 
72 
73 
74 
75 

21  (4 
0595 
9075 
7556 
6036 

2005 
0484 
8963 
744  / 
5920 

(895 
0373 
8850 
7327 
5805 

(786 
026  / 
8737 
72/3 
5689 

(676 
0/50 
8625 
7099 
5573 

(566 
#039 
85/2 
6985 
5457 

(457 
9928 
8399 
6870 
534  ( 

(347 
98(6 
8286 
6756 
5225 

1237 
9705 
8/73 
664  1 
5(09 

60-1127 
60-9594 
6)  -8060 
62-6527 
63-4993 

37-6243 
38  '(542 
38-6841 
39-2/40 
397439 

64(8 
(7/9 
702  / 
2323 
7624 

6593 
(897 
720) 
2505 
7809 

6768 
2075 
738) 
2688 
7994 

6943 
2252 
756) 
2870 
8/79 

7118 
2430 
774  ( 
3053 
8364 

7293 
2607 
792( 
3235 
8549 

7468 
2784 
8IO( 
34(7 
8734 

7643 
2962 
828/ 
3600 
89/8 

78/8 
3/39 
8460 
3782 
9(03 

71 

72 
73 
74 
75 

76 
77 
78 
79 
80 

45)7 
2997 
(478 
9958 
8438 

4399 
2878 
(357 
9836 
83/5 

4282 
2760 
/237 
97/4 
8/92 

4165 
264) 
1117 

9592 
8068 

4047 
2522 
0996 
9470 
7945 

3930 

2403 
0876 
9348 
782/ 

38/3 
2284 
0755 
9226 
7698 

3695 
2(65 
0634 
9104 
7574 

3578 
2046 
05(4 
8982 
7450 

64'3460 
65')  927 
66-0393 
66-8860 
677326 

40-2739 
40-8038 
4C3337 
4C8636 
42-3935 

2926 
8228 
3529 
S83/ 
4/33 

3((4 

84/8 
3722 
9026 
4330 

330  / 
8608 
39/4 
922  / 
4527 

3488 
8797 
4)06 
94)6 
4725 

3676 
8987 
4299 
96/0 
4922 

3863 
9/77 
449  ( 
9805 
5(/9 

4050 
9367 
4683 
#000 
53/6 

4237 
9556 
4875 
0/94 
55/3 

4425 
9746 
5067 
0389 
57/0 

76 
77 
78 
79 

80 

81 

82 
83 

84 
85 

69/9 
5399 
3880 
2360 
084  / 

6794 
5273 
3752 
223  ( 
07/0 

6669 
5/47 
3624 
2/0/ 
0579 

6544 
5020 
3496 
(972 
0448 

64/9 
4893 
3368 
1842 
0316 

6294 
4767 
3239 
(7/2 
0/85 

6/69 
4640 
3111 
1582 
#054 

6044 
45/3 
2983 
(453 
9922 

59(8 
4386 
2854 
(323 
979  ( 

68-5793 
69  '4259 
70-2726 
71-1193 
71  '9659 

42  '9235 
43  "4534 
43-9833 
44-5/32 
45  '043  / 

9434 
4736 
#038 
5339 
064( 

9634 
4938 
0242 
5547 
0851 

9834 
5(40 
0447 
5754 
)060 

#034 
5343 
0652 
596) 
)270 

0233 
5545 
0856 
6(68 
(479 
6791 
2/02 
74/4 
2725 
8037 

0433 
5747 
(06) 
6375 
(689 

0632 
5949 
(265 
6582 
(898 

0832 
6/5/ 
(470 
6789 
2/OS 

/03( 
6353 
(674 
6996 
23(7 

8( 
82 
83 
84 
85 

86 
87 
88 
89 
90 

932/ 
7802 
6282 
4763 
3243 

9/89 
7668 
6/47 
4626 
3/05 

9056 
7534 

6oi  ; 

4488 
2966 

8923 
7399 
5875 
435( 
2827 

879  / 
7265 
5739 
4214 

2688 

8658 
7(3) 
5603 
4076 
2549 

8525 
6996 
5467 
3938 
24/0 

8392 
6862 
533  ( 
380/ 
227( 

8259 
6727 
5(95 
3663 
2/3/ 

72-8)26 
73-6592 
74'5059 
75-3526 
76-1992 

45  '573  / 
46-/030 
46-6329 
47-/62S 
47-6927 

5943 
/244 
6546 
/84S 
7/49 

6/55 
(459 
6763 
2067 
737) 

6367 
(673 
6980 
2287 
7593 

6579 
(888 
7(97 
2506 
78/5 

7003 
23(7 
763( 
2945 
8259 

72/5 
253  ( 

7848 
3(64 

848( 

7427 
2745 
8064 
3383 

8702 

7638 
2960 
828  ( 
3602 
8924 

86 
87 
88 
89 
90 

91 
92 
93 

94 
95 

(724 
0204 
8685 
7/65 

5646 

(583 
#G62 
8541 
7020 
5499 

(443 
9921 
8398 
6875 
5353 

/303 
9778 
8254 
6730 
5206 

//62 
9636 
8/M 
6585 
5059 

(022 
9494 
7967 
6440 
4913 

088) 
9352 
7823 
6295 
4766 

0740 
92(0 
7680 
6(49 
46(9 

0599 
9068 
7536 
6004 
4472 

77-0459 
77'8925 
78-7392 
79'5858 
SO'4325 

48-2227 
487526 
49-2825 
49-8(24 
50-3423 

245  / 
7753 
3054 
8356 
3658 

2675 
7980 
3284 
8588 
3892 

2900 
8206 
35/3 
8820 
4/26 

3/24 
8433 
3742 
905( 
4360 

3348 
8660 
397( 
9283 
4594 

3573 
8887 
420  ( 
9515 
4829 

3797 
9((3 
4430 
9746 
5063 

402V 
9340 
4659 
9978 
5297 

4245 
9567 
4888 
#209 
553  ( 

91 
92 
93 

94 
95 

96 
97 
98 
99 
(00 

57 

4/26 
2607 
(087 
9568 
8048 

3978 
2457 
0936 
94/5 
7894 

3830 
2308 
0785 
9262 
7740 

3682 
2/58 
0634 
9/09 
7585 

3534 
2008 
0482 
8957 
743  / 

3385 
/S58 
0331 
8804 
7277 

3237 
(708 
0(79 
865( 
7/22 

3089 
(558 
#028 
8498 
6967 

2940 
(408 
9876 
8344 
68/3 

8)  '2792 
82V25B 
82-9725 
83-S/9/ 
84-6658 

50  8723 
5  (  '4022 
5  C932) 
52-4620 
52-99(9 

8959 
426( 
9563 
4864 
#/66 

9(96 
4500 
9804 
5(08 
04/3 

9433 

4739 
#046 
5353 
0659 

9669 
4979 
0288 
5597 
0906 

9906 
52/8 
0529 
584  ( 
((52 

#(43 
5457 
077) 
6085 
(399 

0379 
5696 
(0/2 
6329 
(645 

06/6 
5935 
1253 
6572 
(89( 

0852 
6(73 
(495 
68/6 
2/38 

96 
97 
98 
99 
(00 

liO' 

59' 

58'   57'  j  5G'  |  55'  |  54' 

53' 

5'J' 

51' 

(JO' 

59' 

58' 

57'  |  5(i' 

55'  |  54' 

53' 

5-2'  \  51' 

SINE. 

COSINE. 

57° 

193 


TRAVERSE  TABLES. 


32°           COSINE. 

SINE.            32° 

/ 

2 
3 

4 

5 

iff 

11 

12" 

13' 

14' 

15'   Iff 

17' 

18' 

19' 

10' 

11'  |  12' 

13'  |  14' 

15'  |  1(5'   17'  |  18' 

19' 

8465 
6930 
5395 
3860 
2325 

8463 
6927 
5390 
3854 
23/7 

8462 
6924 
5386 
3848 
23(0 

8460 
692  / 
538  / 
3842 
2302 

8459 
69(8 
5376 
3835 
2294 

8457 
69(5 
5372 
3829 
2286 

8456 
69(( 
5367 
3823 
2279 

8454 
6908 
5363 
38/7 
227  / 

8453 
6905 
5358 
38/0 
2263 

•845  / 
/  '6902 
2-5353 
3'3804 
4'2255 

•5324 
1  '0648 
/  '5972 
2'/295 
2'66J9 

5326 
0653 
5979 
/305 
6632 

5329 
0658 
5986 
/3/5 
6644 

5331 
0662 
5994 
(325 
6656 

5334 
0667 
600( 
/335 
6668 

5336 
0672 
6008 
(345 
6681 

5339 
0677 
60/6 
/354 
6693 

534/ 
0682 
6023 
1364 
6705 

5344 
0687 
603) 
1374 
67(8 

5346 
0692 
6038 
1384 
6730 

; 

2 
3 
4 
5 

6 

7 
8 
9 
10 

0790 
9255 
7720 
6(85 

4650 

078  ( 
9244 
7708 
6/7( 
4635 

0772 

9234 
7695 
6(57 

46/9 

0762 
9223 
7683 
6/43 

4604 

0753 
92(2 
7671 
6/29 

4588 

0744 
920( 
7658 
6116 
4573 

0734 
9190 
7646 
6(02 
4557 

0725 
9/79 
7633 
6088 
4542 

07/fi 
9(68 
762  ( 
6074 
4526 

5-0706 
5-9/57 
6-7609 
7-6060 
8-4511 

3'  1943 
3-7267 
4-2591 
4'79I5 
S'3238 

(958 

7284 
26/0 
7937 
3263 

/973 
730  / 
2630 
7959 

32S9 

/9S7 
73/9 
2650 
793  / 
33/2 

2002 
7336 
2669 
8003 
3337 

20(7 
7353 
2689 
8025 
336( 

2032 
7370 
2709 
8047 
3386 

2046 
7387 
2729 
8070 

341  / 

206( 
7405 
2748 
8092 
3435 

2076 
7422 
2768 
S//4 
3460 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

3115 
I5SO 
0045 
85/0 
6975 

3098 
/562 
0025 
8489 
6952 

308  / 
(543 
#005 
8467 
6929 

3064 
(525 
9985 
8445 
6906 

3047 
(506 
9965 
8424 
6882 

3030 
(487 
9945 
8402 
6859 

30(3 
(469 
9924 
8380 
6836 

2996 
(450 
9904 
8358 
68(3 

2979 
/43/ 
9884 
8337 
6789 

9  '2962 
/0-/4/3 
(0-9864 
II  '83  15 
12-6766 

5-8562 
6-3886 
6'92IO 
7-4534 
7-9858 

8589 
39/6 
9242 
4568 
9895 

86/6 
3945 
9274 
4603 
993  / 

8643 
3975 
9306 
4637 
9968 

867/ 
4004 
9338 
4672 
#005 

8698 
4034 
9370 
4706 
0042 

8725 
4063 
9402 
4740 
0079 

8752 
4093 
9434 
4775 
01(6 

8779 
4122 
9466 
4809 
0(53 

8S06 
4/52 
9498 
4844 
0/90 

II 
12 
13 
14 

IS 

16 
17 
18 
19 

20 

5440 
3906 
237  / 
0836 
930  1 

54(6 
3879 
2343 
0806 
9270 

539  / 

3853 
23(5 
0777 
9239 

5366 
3826 
2287 
0747 
9208 

5347 
3800 
2259 
07(8 
9(77 

53(6 
3774 
2231 
0688 
9/46 

5292 
3747 
2203 
0659 
9//5 

5267 
372  ( 
2/75 
0629 
9083 

5242 
3695 
2/47 
0600 
9052 

(3-52/7 

(4'3668 
15-2119 
(6-0570 

(6-9021 

8-5/81 

9'0505 
9'5829 
(0-//53 
/  D'6477 

522) 
0547 
5873 
1200 
6526 

5260 
0589 
59/8 
/246 
6575 

5300 
063/ 
5962 
1293 
6624 

5339 
0673 
6006 
/340 
6674 

5378 
07/4 
605  / 
/387 

6723 

5418 
0756 
6095 
1433 
6772 

5457 
0798 
6139 
(480 
6S2f 

5496 
0840 
6/83 
/527 
6870 

5536 
0882 
6228 
(574 
6920 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

7766 
623  / 
4696 
3161 
1626 

7733 
6(97 
4660 
3/24 
(587 

770  / 
6/63 
4624 
3086 
(548 

7668 
6(28 
4589 
3049 
(5(0 

7635 
6094 
4553 
30/2 
(47/ 

7603 
6060 
45/7 
2975 
/432 

7570 
6026 
4482 
2937 
/393 

7538 
5992 
4446 
2900 
(354 

7505 
5958 
44/0 
2863 
/3/5 

/  7  '7472 
18-5923 
/9'4374 
20-2826 
2TI277 

//•/so/ 

II  -7  124 
(2'2448 
127772 
(3-3096 

1852 
7/79 
2505 
783  / 
3/58 

/904 
7233 
2562 
7890 
32/9 

1956 
7287 
26/8 
7949 
328  / 

2007 
734  / 
2675 
8008 
3342 

2059 
7395 
273  / 
8067 
3404 

2111 
7449 
2788 
8/27 
3465 

2/62 
7503 
2844 
8(86 
3527 

22/4 
7558 
290  ( 
8245 
3588 

2266 
76/2 
2958 
8304 
3650 

21 

22 
23 
24 
25 

26 
27 
28 
29 
30 

0091 
8556 
702  / 
5486 
395  / 

005  ( 
85(4 
6977 
544  / 
3904 

#0/0 
8472 
6934 
5396 
3858 

9970 
8430 
689  / 
535  / 
38// 

9930 
8388 
6847 
5306 
3765 

9889 
8347 
6804 
5261 
37/8 

9849 
8305 
6760 
52/6 
3672 

9808 
8263 
67/7 
5(7( 
3625 

9768 
8221 
6673 
5(26 
3579 

21  '9728 
22-8/79 
23-6630 
24'508/ 
25  '3532 

(3'8420 

(4  '3  744 
(4-9067 
/  5'439/ 
/5'97/S 

8484 
38(0 
9(36 
4463 
9789 

8548 
3877 
9205 
4534 
9863 

86(2 
3943 
9274 
4605 
9937 

8676 
4009 
9343 
4677 
#0// 

8740 
4076 
94/2 
4748 
0084 

8804 
4/42 
948  / 
4820 
0/58 

8868 
4209 
9550 
4891 
0232 

8932 
4275 
96/9 
4962 
0306 

8996 
4342 
9687 
5033 
0379 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

24/6 
0881 
9346 
78M 
6276 

2368 
083  ( 
9295 
7758 
6222 

2320 
0782 
9244 
7706 
6/68 

2272 
0732 
9/93 
7653 

61  13 

2224 
0683 
9141 
7600 
6059 

2/76 
0633 
9090 
7547 
6005 

2/28 
0583 
9039 
7495 
5950 

2079 
0534 
8988 
7442 
5896 

203  ( 
0484 
3936 
7389 
5842 

26'I983 
27-0434 
27-8885 
28-7336 
29-5787 

(6-5039 
(7-0363 
(7'5687 
(8-/0(( 
(8  '6334 

5/J5 
0442 
5768 
1094 
642  / 

5/92- 
0520 
5849 
((78 
6507 

5268 
0599 
5930 
(262 
6593 

5344 
0678 
60/2 
(345 
6679 

5420 
0757 
6093 
(429 
6765 

5497 
0835 
6/74 
(5/3 
685/ 

5573 
09(4 
6255 
(596 
6937 

5649 
0993 
6336 
1680 
7023 

5725 
(07( 
64/7 
(763 
7/09 

31 
32 
33 
34 
35 

474  / 
3206 
(67( 
0136 
860/ 

4685 
3/49 
/6/2 
0076 
8539 

4630 
309  / 
(553 
#0/5 
8477 

4574 
3034 
(494 
9955 
84(5 

45/8 
2977 
f436 

9894 
8353 

4462 
29/9 
/377 
9834 
829  / 

4406 
2862 
(3/8 
9773 
8229 

4350 
2804 
(259 
97/3 
8/67 

4294 
2747 
(/99 
9652 
8/05 

30-4238 

31-2689 
32'IUO 
32  '959  / 
33-8043 

I9'I658 
(9-6982 
20-2306 
20-7630 
21  '2954 

(747 
7073 
2399 
7726 
3052 

/835 
7/64 
2493 
7822 
3/5/ 

(924 
7255 
2587 
79/8 
3249 

20/3 
7346 
2680 
80(4 
3347 

2/0/ 
7437 
2774 
81/0 

3446 

2/90 
7528 
2867 
8206 
3544 

2278 
76/9 
2960 
8302 
3643 

2367 
77(0 
3054 
8397 
374  ( 

2455 
780/ 
3/47 
8493 
3839 

36 
37 
38 
39 
40 

41 

42 
43 
44 
45 

7066 
553  / 
3996 
246  / 

0926 

7003 
5466 
3930 
2393 
0857 

6939 
540( 
3863 
2325 
0787 

6S76 
5336 
3796 
2257 
07/7 

6S/2 
527  / 
3730 
2/89 
0647 

6748 
5206 
3663 
2/20 
0578 

6685 
5/40 
3596 
2052 
0508 

662( 
5075 
3529 
(984 
0438 

6557 
50/0 
3463 
/9/5 
0368 

34-6494 
35-4945 
36-3396 
37-/S47 
38-0298 

2C8277 
22'360/ 
22-8925 
23-4249 
23-9573 

8378 
3705 
903  ( 
4357 
9684 

8479 
3808 
9/37 
4466 
9794 

8580 
3911 
9243 
4574 
9905 

868  ( 
40/5 
9348 
4682 
#0/6 

8782 
4//S 
9454 
4790 
0/27 

8883 
422  / 
9560 
4899 
0237 

8984 
4325 
9666 
5007 
0348 

9084 
4428 
977  ( 
5//S 
0459 

9/85 
4531 
9877 
5223 
0569 

41 
42 
43 
44 
45 

46 
47 

48 
49 
50 

939  / 
7856 
632  / 
4786 
3252 

9320 
7784 
6247 
47/( 
3(74 

9249 
77(1 
6/73 
4635 
3097 

9/78 
7638 
6098 
4559 
30/9 

9/06 
7565 
6024 
4483 
2942 

9035 
7492 
5949 
4407 
2864 

8963 
74/9 
5875 
433  / 
2786 

8892 
7346 
5800 
4254 
2709 

8820 
7273 
5726 
4/78 
2631 

38  '8749 
39-7200 
40-565/ 
41-4102 
42-2553 

24-4897 
25-0220 
25-5544 
26-0868 
26-6/92 

50/0 
0336 
5662 
0989 
63/5 

5/23 
0452 
578  / 
//09 
6438 

5236 
0568 
5899 
/230 
656/ 

5350 
0683 
60/7 
(35  / 

6684 

5463 
0799 
6/35 
/47/ 

6807 

5576 
09/4 
6253 
(592 

6930 

5689 
/030 
637  / 
/7/2 

7053 

5802 
//46 
6489 
(833 

7/76 

59(5 
(26( 
6607 
(953 
7299 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

/7I7 
0/82 
8647 
7//2 
5577 

(638 
0/Of 
8564 
7028 
549  / 

(559 
#020 
8482 
6944 
5406 

(479 
9940 
8400 
686  ( 
532  ( 

/400 
9859 
83/8 
6777 
5236 

(321 
9778 
8236 
6693 
5/50 

/242 
9698 
8/53 
6609 
5065 

((63 
96(7 
807  ( 
6525 
4979 

(084 
9536 
7989 
644  ( 
4894 

43'  (004 
43-9455 
44-7906 
45-6357 
46-4809 

27'/5/6 
27-6840 
28-2/63 
28-7487 
29'28/( 

/64( 
6968 
2294 
7620 
2947 

(767 
7096 
2424 
7753 
3082 

/S92 
7224 
2555 
7886 
32/7 

20/8 
7352 
2685 
80/9 
3353 

2/43 
7480 
28/6 
8/52 
3488 

2269 
7607 
2946 
8285 
3623 

2394 
7735 
3076 
84/8 
3759 

2520 
7863 
3207 
8550 
3894 

2645 
799  / 
3337 
8683 
4029 

SI 
52 
53 
54 
55 
56 
57 
53 
59 
60 

4042 
2507 
0972 
9437 
7902 

3955 
24(8 
0882 
9345 
7809 

3868 
2330 
0792 
9254 
77/6 

378/ 
2242 
0702 
9/62 
7623 

3694 
2/53 
06/2 
907( 
7530 

3608 
2065 
0522 
8979 
7437 

352( 

(976 
0432 
8888 
7344 

3434 

(S88 
0342 
8796 
7250 

3347 
(799 
0252 
8704 
7(57 

47-3260 
48-1711 
49-0/62 
49-86/3 
50-7064 

29  '8  (35 
30-3459 
30-8783 
3C4I07 
3  (  '9430 

8273 
3599 
8925 
4252 
9578 

84// 
3739 
9068 
4397 
9726 

8549 
3880 
921  1 
4542 
9873 

8686 
4020 
9354 
4687 
#02  / 

8824 
4/60 
9496 
4833 
0/69 

8962 
4300 
9639 
4978 
03(6 

9100 
444  f 
9782 
5/23 
0464 

9237 
458  / 
9924 
5268 
06)  / 

9375 
4721 
#067 
54/3 

0759 

61 
62 
63 
64 
65 

6367 
4832 
3297 
/762 
0227 

6272 
4736 
3/99 
/663 
0/26 

6/78 
4640 
3/02 
/564 

#026 

6083 
4544 
3004 
/464 
9925 

5989 
4447 
2906 
(365 
9824 

5894 
435  / 
2809 
/266 
9723 

5799 
4255 
27// 
((66 
9622 

5704 
4(59 
26/3 
(067 
952  / 

56(0 
4062 
25/5 
0968 
9420 

51-5515 
52-3966 
53-24/7 
54-0868 
54-93/9 

32-4754 
33'0078 
33-5402 
34-0726 
34-6050 

4904 
023  / 
5557 
0883 
62/0 

5055 
0383 
57(2 
(041 
6370 

5205 
0536 
5867 
((98 
6530 

5355 
0688 
6022 
/356 
6690 

5505 
084/ 
6/77 
(5(3 

6849 

5655 
0994 
6332 
(67( 
7009 

5805 
//46 
6487 
/S28 
7/69 

5955 
/298 
6642 
(985 
7329 

6/05 
(45; 
6797 
2/43 
7489 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

8692 
7/57 
5622 
4087 
2552 

8590 
7053 
55(7 
3980 
2444 

8488 
6949 
54/( 
3873 
2335 

8385 
6846 
5306 
3766 
2227 

8283 
6742 
5200 
3659 
21/8 

8/80 
6638 
5095 
3552 
20/0 

8078 
6534 
4989 
3445 
(90( 

7975 
6430 
4884 
3338 
(792 

7873 
6325 
4778 
323  ( 
(683 

55V770 
56-6221 
57-4672 
58-3(23 
59  '(574 

35'/373 

35-6697 
36-202/ 
367345 
37-2669 

(536 

6862 
2(88 
75(5 

284  ( 

(698 
7027 
2356 
7685 
30/3 

(86( 

7/92 
2523 
7854 
3/86 

2023 
7357 
269  / 
8024 
3358 

2/86 
7522 
2858 
8/94 
3530 

2348 
7687 
3025 
8364 
3702 

25/0 
785  / 
3/92 
8533 

3875 

2673 

80/6 
3360 
8703 
4047 

2835 
8/8/ 
3527 
8873 
42(9 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

/0/7 
9482 
7947 
64(2 
4877 

0907 
937/ 
7834 
6298 
4761 

0797 
9259 
772( 
6183 
4645 

0687 
9/47 
7608 
6068 
4529 

0577 
9036 
7495 
5953 
44(2 

0467 
8924 
7381 
5839 
4296 

0357 
88(2 
7268 
5724 
4/79 

0246 
8700 
7/55 
5609 
4063 

0/36 
8588 
704/ 
54  P4 
3946 

60-0026 
60-8477 
6  (  '6928 
62-5379 
63-3830 

377993 
38-33/6 
38-8640 
39-3964 
39-9288 

8/67 
3494 
8820 
4(46 
9473 

8342 
367/ 
9000 
4328 
9657 

85/7 
3848 
9/79 
45// 
9842 

8692 
4025 
9359 
4693 
#026 

8866 
4202 
9539 
4875 
02// 

904  ( 
4380 
97(8 
5057 
0395 

92/6 
4557 
9898 
5239 
0580 

9390 
4734 
#077 
542  / 
0764 

9565 
49(( 
0257 
5603 
0949 

71 
72 
73 
74 
75 

3342 
(807 
0272 
8737 
7202 

3225 
1688 
0(52 
86(5 

7078 

3107 
/569 
#03  / 
8493 
6955 

2989 
(449 
99/0 
8370 
6S30 

287( 
(330 
9789 
8248 
6706 

2753 
(2/0 
9668 
8(25 
6582 

2635 
(09( 
9547 
8002 
6458 

25/7 
097  / 
9425 
7880 
6334 

2399 
0852 
9304 
7757 
6209 

64  '228  / 
65-0732 
65  '9  (83 
66  '7634 
d7'6085 

40-46/2 
40-9936 
4  /  '5259 
42-0583 
42-5907 

4799 
#/25 
545  ( 

0778 
6104 

4986 
03/5 
5644 
0972 
630/ 

5/73 
0504 
5835 
1  167 
6498 

5360 
0694 
6027 
/36/ 
6695 

5547 
0883 
62/9 
/555 
6892 

5734 
(073 
641  ( 
(750 

70S8 

592/ 
/262 
6603 
1944 
7285 

6(08 
(45/ 
6795 
2/38 
7482 

6295 
/64( 
6987 
2333 
7679 

76 
77 

78 
79 
80 

81 

82 
83 
84 
85 

5667 
4(32 
2597 
(063 
9528 

5542 
4005 
2469 
0932 
9396 

54(6 
3878 
2340 
0802 
9264 

529  ( 
375  ( 
22(2 
0672 
9(32 

5(65 
3624 
2083 
0542 
900( 

5040 
3497 
(954 
04// 
8869 

49(4 
3370 
(825 
0281 
8737 

4788 
3242 
/696 
0/50 
8605 

4662 
3M5 
(567 
#020 
8473 

68-4536 
69-2987 
70-/43S 
70-9889 
71  '8340 

43'(23I 
43-6555 
44'  (879 
447202 
45-2526 

(430 
6757 
2083 
7409 
2736 

/630 
6959 
2287 
76/6 

2945 

/S29 
7/60 
2492 
7823 
3/54 

2028 
7362 
2696 
8030 
3363 

2228 
7564 
2900 
8236 
3572 

2427 
7766 
3/04 
8443 
378  ( 

2626 
7967 
3308 
8649 
399  ( 

2825 
8/69 
35/2 
8856 
4/99 

3025 
837  ( 
37(7 
9062 
4408 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

7993 
6458 
4923 
3388 
/S53 

7859 
6323 
4786 
3250 
(7/3 

7726 
6188 
4650 
3//2 
/574 

7593 
6053 
45(4 
2974 
(434 

7459 
59/8 
4377 
2836 

/295 

7326 

5783 
4240 
2698 
1/55 

7(92 

5648 
4104 
2560 
/0/5 

7059 
55/3 
3967 
242/ 
0875 

6925 
5378 
3830 
2283 
0736 

72'6792 
73-5243 
74-3694 
75-2/45 
76-0596 

45-7850 
46  "3  (74 
46-8498 
47-3822 
47  '9/46 

8062 
3388 
87(4 
404  ( 
9367 

8274 
3602 
893  / 
4260 
9589 

8485 
38/6 
9/48 
4479 
98/0 

8697 

403  / 
9364 
4698 
#032 

8908 

4245 
958  / 
49/7 

0253 

9(20 
4459 
9797 
5(36 

0474 

9332 
4673 
#0(4 
5355 
0696 

9543 
4S87 
0230 
5574 
09/7 

9754 
5(00 
0446 
5792 
((38 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 

03/8 
8783 
7248 
57/3 
4/78 

0(77 
8640 
7104 
5567 
403  / 

»036 
8498 
6960 
5422 
3884 

9895 
8355 
6815 
5276 
3736 

9754 
82/2 
667  ( 
5/30 
3589 

96/2 
8070 
6527 
4984 
3441 

947( 
7927 
6383 
4838 
3294 

9330 
7784 
6238 
4692 
3146 

9/88 
764  / 
6093 
4546 
2999 

76-9047 
777498 
78-5949 
79-4400 
80"285/ 

48-4469 
48-9793 
49'5I(7 
50  "044  ( 
50-5765 

4693 
#020 
5346 
0672 
5999 

49/7 
0246 
5575 
0904 
6232 

5/4/ 
0473 
5804 
/(35 
6466 

5365 
0699 
6033 
(366 
6700 

5589 
0925 
626/ 
i598 
6934 

58(3 
((52 
6490 
(829 
7/67 

6037 
(378 
67/9 
2060 
7401 

626  / 
/604 
6948 
229  / 
7635 

6484 
(830 
7/76 
2522 
7868 

91 

92 
93 
94 

• 

96 
97 
98 
99 
(00 

57 

2643 
1108 

9573 
8038 
6503 

2494 
0958 
942  ( 
7885 
6348 

2345 
0807 
9269 
773/ 
6/93 

2/97 
0657 
907 
7578 
6038 

2048 
0507 
8965 
7424 
5883 

(899 
0356 
88/3 
727  / 

5728 

(750 
0205 
866( 
7«7 
5573 

(60( 
#055 
8509 
6963 
54/7 

(45/ 

9904 
8357 
6809 
5262 

81-1302 

8T9753 
82-8204 
83'6655 

84'5(06 

5C/089 
5/'64/2 
52'/736 
52'7060 
53-2384 

(325 
6651 

(977 
7304 
2630 

/56( 
6890 
22/9 
7548 
2876 

(798 
7(29 
2460 
779( 
3122 

2034 
7367 
270  ( 
8035 
3369 

2270 
7606 
2942 
8278 
36/5 

2506 
7845 
3/83 
8522 
386) 

2742 
8083 
3424 
8765 
4/07 

2978 
8322 
3665 
9009 

4352 

32/4 

8560 
3906 
9252 
4598 

96 

97 
98 
99 
100 

5<  )' 

4»' 

48' 

47' 

46' 

45'   44'   43'   42'  |  41' 

50'   |  49'  |  48'  |  4V  j  Hi' 

4.V   44'  |  43' 

42' 

41' 

SINE. 

COSINE.            57' 

TRAVERSE  TABLES. 


32 
; 

2 
3 

4 
5 

COSINE. 

SINE.            32° 

20' 

'21'   -2-2' 

23' 

24' 

25' 

2(5'  |  -21' 

iff 

29' 

•20' 

21'  |  22'   23' 

24' 

iV 

2ff 

27' 

2ff 

29' 

/ 

2 
3 

4 
5 

8450 
6899 
5349 
3798 
2248 

8448 
6896 
5344 
3792 
2240 

8446 
6893 
5339 
3786 
2232 

8445 
6890 
5335 
3779 
2224 

8443 
6887 
5330 
3773 
22/6 

8442 
6883 
5325 
3767 
2209 

8440 
6880 
5320 
376( 
220  / 

8439 
6877 
53/6 
3754 
2/93 

8437 
6874 
53(1 
3748 
2(85 

•8435 
C687( 
2'5306 
3-3742 
4'2I77 

•5348 
T0697 
/  '6045 
2'(394 
2  '6  742 

535  ( 
0702 
6053 
(404 
6754 

5353 
0707 
6060 
(4(3 
6767 

5356 
07/2 
6067 
(423 
6779 

5358 
07/7 
6075 
/433 
6191 

536  ( 
072( 
6082 
1443 
6804 

5363 
0726 
6090 
(453 
68(6 

5366 
073  / 
6097 
(463 
6828 

5368 
0736 
6(04 
(472 
6840 

537  / 
074/ 
61/2 
(482 
6853 

6 
7 
8 
9 
10 

0697 
9/47 
7596 
6046 
4495 

0688 
9/36 
7584 
6032 
4480 

0678 
9/25 
7571 
60/8 
4464 

0669 
9//4 
7559 
6004 
4448 

0660 
9/03 
7546 
5990 
4433 

0650 
9092 
7534 
5975 
44/7 

0641 
908/ 
752  / 
596  / 

440? 

0632 
9070 
7509 
5947 
4386 

0622 
9059 
7496 
5933 
4370 

5'06(3 
5'9048 
67484 
7-5919 

S'4355 

3'209( 
3-7439 
4-2788 
4'8(36 
5  '3484 

2(05 
7456 
2807 
8/58 
3509 

2/20 
7473 
2827 
8(80 
3534 

2(35 
749  ( 
2846 
8202 
3558 

2/50 
7508 
2866 
8224 
3583 

2/64 
7525 
2886 
8247 
3607 

2(79 
7542 
2905 
8269 
3632 

2(94 
7559 
2925 
829  ( 

3656 

2209 
7577 
2945 
83(3 
368( 

2223 
7594 
2964 
8335 
3705 

6 
7 
8 
9 
10 

/( 
(2 
13 

/4 

(5 

2945 
/394 
9844 
8293 
6743 

2927 
(375 
9823 
827/ 
67/9 

29/0 
/357 
9803 
8250 
6696 

2893 
/33S 
9783 
8228 
6673 

2876 
/3/9 
9763 
8206 
6649 

2859 
/30/ 
9742 
8/84 
6626 

2842 
(282 
9722 
8(62 
6602 

2825 
(263 
9702 
8(40 
6579 

2807 
(244 
9682 
S//9 
6556 

9-2790 
10-1226 
tO'9661 
1  1  '8097 
12-6532 

5-8833 
6'4(S( 
6-9530 
7-4878 
8-0227 

8860 
4211 
9562 
49/3 
0263 

8887 
4240 
9594 
4947 
0300 

89/4 
4270 
9626 
498/ 
0337 

8941 
4299 
9657 
50(6 
0374 

8968 
4329 
9689 
5050 

04(1 

8995 
4358 
972  / 
5085 
0448 

9022 
4388 
9753 
5((9 
0485 

9049 
44/7 
9785 
5/53 
052  / 

9076 
4447 
98(7 
5/88 
0558 

// 
12 
13 
14 
IS 

/6 
(7 
18 
19 
20 

5/92 
3642 
209) 
054  / 
8990 

5/67 
36/5 
2063 
0511 

8959 

5/42 

3589 
2035 
0482 
8928 

5//7 

3562 
2007 
0452 
8897 

5092 
3536 
/979 
0422 
8866 

5068 
3509 
I95/ 
0393 
8834 

5043 
3483 
(923 
0363 
8803 

50/8 
3456 
(895 
0333 
8772 

4993 
3430 
(867 
0304 
8741 

(3'4968 
(4'3403 
IS'1839 
16-0274 
(6-87(0 

8  '55  75 
9  '0923 
9  "6272 
/0-/620 
/  0-6967 

56(4 
0965 
63/6 
/667 

70/8 

5654 
(007 
6360 
(7(4 
7067 

5693 
1049 
6405 
(760 
7//6 

5732 
(09/ 
6449 
/807 
7/65 

5772 
((32 
6493 
(854 
72(4 

san 

1/74 
6537 
1900 
7264 

5850 
(2(6 
658  ( 
(947 
73/3 

5889 
(258 
6626 
(994 
7362 

5929 
1299 
6670 
2040 
74  // 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

7440 
5889 
4339 
2788 
1238 

7407 
5855 
4303 
275  / 
U99 

7374 
582) 
4267 
27/3 
//60 

7342 
5786 
423  / 
2676 
1121 

7309 
5752 
4/95 
2639 
/082 

7276 
57/8 
4/60 
260  / 
/043 

7243 
5684 
4/24 
2564 
(004 

72(( 
5649 
4088 
2526 
0965 

7/78 
56/5 
4052 
2489 
0926 

(77(45 
(S'5580 
(9-40)6 
20'245( 
21  '0887 

/  /  "23  /  7 
/  (  '7666 
(2'30/4 
/  2  '8363 
(3-37;  ( 

2369 
7720 
307/ 
8422 
3772 

2420 
7774 
3(27 
848( 
3834 

2472 
7828 
3/84 
8539 
3895 

2524 
7882 
3240 
8598 
3957 

2575 
7936 
3297 
8657 
40(8 

2627 
7990 
3353 
87/6 
4079 

2678 
8044 
34/0 
8775 

4/4/ 

2730 
8098 
3466 
8834 
4202 

278  / 
8/52 
3522 
8893 
4264 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

9687 
8/37 
6586 
5036 

3485 

9647 
8095 
6543 
4991 
3439 

9606 
8053 
6499 
4945 
3392 

9566 
SO// 
6455 
4900 
3345 

9525 
7969 
64/2 
4855 
3298 

9485 
7926 
6368 
48/0 
3252 

9444 
7884 
6325 
4765 
3205 

9404 
7842 
6281 
47(9 
3(58 

9363 

7800 
6237 
4674 
3111 

21  '9322 
227758 
23-6(93 
24-4629 
25-3064 

(3-9059 

(4-4408 
(4-9756 
(5'5(05 
/  6  '0453 

9/23 

4474 
9825 
5/76 
0527 

9(87 
454  ( 
9894 
5247 
060( 

925  / 
4607 
9963 
53/9 
0674 

93/5 
4673 
#032 
5390 
0748 

9379 
4740 
0100 
546) 
0822 

9443 
4806 
0169 
5532 
0895 

9506 
4872 
0238 
5603 
0969 

9570 
4938 
0306 
5675 
(043 

9634 
5005 
0375 
5746 
1116 

31 
32 
33 

34 
35 

(935 
0384 
8834 
7283 
5733 

(887 
0334 
8782 
7230 
5678 

/83S 
0285 
8731 
7177 
5624 

(790* 
0235 
8680 
7/24 
5569 

/742 
0/85 
8628 
707/ 
55/5 

(693 
0/35 
8577 
70/8 
5460 

(645 
0085 
8525 
6965 
5406 

(597 
#035 
8474 
69(2 
535  ( 

(548 
9985 
8422 
6859 
5296 

26'  (500 
26-9935 
27-837C 
28-6806 
29'5242 

/6'5802 
(7-1(50 
(7'6499 
/8-/S47 
/S7/95 

5878 
/229 
6580 
(931 
728  / 

5954 
(307 
666  / 
20/4 
7367 

6030 
(386 
6742 
2098 
7453 

6/06 
/465 
6823 
2181 
7539 

6/82 
/543 
6904 
2265 
7625 

6259 
(622 
6985 
2348 
77(( 

6335 
(700 
7066 
2432 
7797 

6411 
1779 
7147 
25/5 
7883 

6487 
(857 
7228 
2598 
7969 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

4/82 

2632 
1081 
953  / 

7980 

4/26 
2574 
/022 
9470 
79/8 

4070 
25/7 
0963 
9409 
7856 

40/4 
2459 
0904 
9349 
7794 

3958 
240) 
0845 
9288 
773  / 

3902 
2344 
0785 
9227 
7669 

3846 
2286 
0726 
9166 

7606 

3790 
2228 
0667 
9(05 

7544 

3733 

2)70 
0607 

9045 
7482 

30-3677 
3I'2II3 
32-0548 
32-8984 
33-74/9 

(9-2544 
(9'7892 
20  '324  / 
20-8589 
2  /  '3938 

2632 
7983 
3334 
8685 
4036 

272  ( 

8074 
3427 
878( 
4/34 

2809 
8/65 
352/ 

8877 
4232 

2898 
8256 
36/4 
8972 
433  / 

2986 
8347 
3708 
9068 
4429 

3074 
8438 
380( 
9/64 
4527 

3/63 
8528 
3894 
9260 
4625 

325  / 
86/9 
3987 
9355 
4724 

3340 
87(0 
408  ( 
945  ( 
4822 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

6430 
4879 
3329 
(778 
0228 

6366 
48/4 
3262 
/7/0 
0/58 

6302 
4749 
3/95 
(641 
0088 

6238 
4683 
3/28 
(573 

#0(8 

6/74 
46/8 
306/ 
(504 
9948 

611  1 
4552 
2994 
/436 
9877 

6047 
4487 
2927 
(367 
9807 

5983 
4421 
2860 
/29S 
9737 

59/9 
4356 
2793 
(230 
9667 

34-5855 
35'4290 
36-2726 
37-1161 
37-9596 

2C9286 
22-4634 
22-9983 
23'533( 
24-0680 

9387 
4738 
#089 
5440 
0790 

9488 
484( 
0(94 
5548 
090  ( 

9588 
4944 
0300 
5656 
(0(2 

9689 
5047 
0406 
5764 
//22 

9790 
5/50 
05)  ( 
5872 
(233 

9890 
5254 
06/7 
5980 
1343 

999  / 
5357 
0722 
£088 
(454 

#092 
5460 
0828 
6/96 
(564 

0(92 
5563 
0933 
6304 
(674 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

8677 
7/27 
5576 
4026 
2475 

8606 
7054 
5502 
3950 
2398 

8534 
698/ 
5427 
3873 
2320 

8463 
6907 
5352 
3797 
2242 

839  / 
6834 
5277 
372  / 
2/64 

83/9 
676/ 
5203 
3644 
2086 

8247 
6688 
5(28 
3568 
2008 

8/76 
66/4 
5053 
349  / 
/930 

8(04 
654  ( 

4978 
34/5 
(852 

38-8032 
39'6467 
40-4903 
4C333S 
42'  (774 

24'6028 
25  '(377 
25-6725 
26-2074 
26-7422 

6141 

1492 
6843 
2/94 

7545 

6254 
1608 
696( 
23(4 
7668 

6367 
1723 
7079 
2435 
7791 

6480 
/839 
7/97 
2555 

79/3 

6593 
(954 
73(5 
2675 

8036 

6706 
2069 
7433 
2796 
8/59 

6819 
2/85 
7550 
29/6 
8282 

6932 
2300 
7668 
3036 
8404 

7045 
24(6 
7786 
3(57 

8527 

51 
52 
53 
54 
55 

0925 
9374 
7824 
6273 
4723 

0846 
9294 
774  / 
6/89 

4637 

0766 
92/3 
7659 
6/05 
4552 

0687 
9/32 
7576 
602  / 
4466 

0607 
905  / 
7494 
5937 
4380 

0528 
8969 
741  / 
5853 
4295 

0448 
8888 
7329 
5769 
4209 

0369 
8807 
7246 
5G84 
4)23 

0289 
8726 
7/63 
5600 
4037 

43-0209 
43-8645 
447080 
45-55/6 
46'395/ 

27-2770 
27-S//9 
283467 
28-88/6 
29-4/64 

2896 
8247 
3598 
8948 
4299 

302( 

8374 
3728 
908( 
4435 

3/46 
8502 
3858 
92)4 
4570 

3272 
8630 
3988 
9346 
4705 

3397 
8758 
41/8 
9479 
4840 

3522 
8885 
4248 
96/2 
4975 

3647 
90/3 
4379 
9744 
5(/0 

3773 
9(4f 
4509 
9877 
5245 

3898 
9268 
4639 
#009 
5380 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

3/72 
/622 
#07( 
852  / 
6970 

30S5 
(533 
9981 
8429 
6877 

2998 
(445 
9S9/ 
8337 
6784 

29// 
(356 

980/ 
8245 
6690 

2824 
(267 
97/0 
8/53 
6597 

2736 
1178 
9620 
806  / 
6503 

2649 
(089 
9529 
7969 
64/0 

2562 

1000 
9439 
7877 
63/6 

2474 
09/( 

9348 
7785 

6222 

47'2387 
48-0822 
48-9258 
49-7693 
50-6/29 

29-95/3 
30-486/ 
31  -02/0 
3  /  '5558 
32-0906 

9650 
500  / 
0352 
5703 
(054 

9788 
5/4( 
0495 
5848 
/20( 

9925 
5281 
0637 
5993 
1349 

#063 
542/ 
0780 
6)38 
(496 

0201 
556  / 
0922 
6283 
/643 

0338 
570( 
(064 
6428 
(791 

0476 
584( 

1207 
6572 
1938 

06/3 
598( 
(349 
67(7 
2085 

0750 
6(2( 
(49( 
6862 
2233 

61 
62 
63 
64 
65 

5420 
3869 
23/9 
0769 
92/8 

5325 
3773 
222  / 
0669 
9//7 

5230 
3676 
2/23 
0569 
90/6 

5/35 
3580 
2025 
0470 
89/4 

5040 
3483 
/927 
0370 
88/3 

4945 
3387 
(828 
0270 
87(2 

4850 
3290 
/730 
0/70 
86/0 

4755 
3/93 
(632 
#070 
8509 

4659 
3096 
(533 
9970 
8408 

5  /  "4564 
52-3000 
53-1435 
53-9871 
54-8306 

32'6255 
33-/603 
33-6952 
34'2300 
34-7649 

6405 
(756 
7/07 
2457 
X808 

6555 
(908 
726  ( 
26/5 
7968 

6705 
2060 
74/6 
2772 
8/28 

6854 
22)3 
757( 
2929 
8287 

7004 
2365 
7726 
3086 
8447 

7/54 
25/7 
7880 
3243 
8607 

7304 
2669 
8035 
340  ( 
8766 

7453 
2822 
8190 
3558 
8926 

7603 
2974 
8344 
37(5 
9085 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 
70 

7668 
6//7 
4567 
30/6 
/466 

7565 
60/3 
4461 
2909 
1357 

7462 
5908 
4355 
280  / 
/248 

7359 
5804 
4249 
2694 
//39 

7256 

5700 
4/43 
2586 
(030 

7/54 
5595 
4037 
2479 
0920 

705( 
5491 
393  / 
237  / 
0811 

6948 
5386 
3825 
2263 
0702 

6845 
5282 
37(9 
2(56 

0593 

55  '674( 
56-5177 
57-36/2 
58-2048 
59-0483 

35-2997 
35-8345 
36-3694 
36-9042 
37'439/ 

3/59 
85/0 
3S6/ 
92(2 
4563 

332  / 
8675 
4028 
938  / 

4735 

3484 
8839 
4/95 
955  ( 

4907 

3646 
9004 
4362 
9720 
5079 

3808 
9/69 
4529 
9890 
525( 

3970 
9333 
4696 
#059 
5423 

4/32 
9497 
4863 
0229 
5594 

4294 
9662 
5030 
0398 
5766 

4456 
9826 
5(97 
0567 
5938 

71 
72' 
73 
74 
75 
76 
77 
78 
79 
80 

99/5 
8365 
68/4 
5264 
37/3 

9805 
8253 
6700 
5/48 
3596 

9694 
8/40 
6587 
5033 
3480 

9583 
8028 
6473 
49/8 
3363 

9473 
79/6 
6359 
4803 
3246 

9362 
7804 
6246 
4687 
3/29 

9251 
7692 
6/32 
4572 
30/2 

9/4/ 
7579 
60/8 
4456 
2895 

9030 
7467 
5904 
4341 
2778 

59-89/9 
607354 
61-5790 
62-4225 
63'266I 

37-9739 
38-5088 
39-0436 
39-5785 
40-//33 

99(4 
5265 
06(6 
5966 
(3(7 

#088 
5442 
0795 
6(48 
(502 

0263 
56/8 
0974 
6330 
/686 

0437 
5795 
((54 
65(2 
(870 

06H 
5972 
(333 
6694 
2054 

0786 
6/49 
(5/2 
6875 
2238 

0960 
6326 
(69( 
7057 
2423 

//34 
6502 
/870 
7239 
2607 

(309 
6679 
2050 
7420 
2791 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

2/63 
06/2 
9062 
75/1 
596/ 

2044 
0492 
8940 
7388 
5836 

(926 
0372 
88/9 
7265 
57/2 

(808 
0253 
8697 
7/42 
5587 

/6S9 
0/32 
8576 
70/9 
5462 

(57/ 
#0/2 
8454 
6896 
5338 

(452 
9892 
8333 
6773 
52/3 

/334 
9772 
82/( 
6649 
5088 

/2/5 

9652 
8089 
6526 
4963 

64-1096 
64-9532 
65-7967 
66-6403 
67-4838 

40-648/ 
4C/830 
4/7/78 

42-2527 
42-7875 

6668 
20(9 
7370 
272  / 

8072 

6855 
2208 
7562 
29(5 
8268 

7042 
2398 
7753 
3/09 
8465 

7223 
2587 
7945 
3303 
866( 

74/5 
2776 
8/36 
3497 
8858 

7602 
2965 
8328 
369  / 
9054 

7788 
3/54 
85/9 
3885 
925  / 

7975 
3343 
87// 

4079 
9447 

S/6( 
3532 
8902 
4273 
9643 

8) 
82 
83 
84 
85 

44/0 
2860 
(309 
9759 

8203 

4284 
2732 
1(80 
9628 
8076 

4/58 
2604 
(05( 
9497 
7944 

4032 
2477 
0922 
9366 
78/7 

3906 
2349 
0792 
9235 
7679 

3779 
222  / 
0663 
9(04 
7546 

3653 
2093 
0533 
8974 
74/4 

3527 
(965 
0404 
8842 
728  / 

3400 
(837 
0274 
87/( 
7(48 

68-3274 
69-1709 
70-0/45 
70-8580 
71-7016 

43-3224 
43-8572 
44  '3921 
44-9269 
45-46/7 

3423 
8774 
4/25 
9475 
4826 

3622 
8975 
4328 
9682 
5035 

382/ 
9/77 
4532 
9888 
5244 

4020 
9378 
4736 
#095 
5453 

42/9 
9579 
4940 
030  / 
5662 

44/7 
978/ 
5/44 
0507 
5870 

46/6 
9932 
5348 
07/3 
6079 

48/5 
#/83 
555( 
09(9 
6288 

50/4 
0385 
5755 
((26 
6496 

81 
82 
83 
84 
85 

86 
87 
8S 
89 
90 

6658 
5107 
3557 
2006 
0456 

6524 
4972 
3420 
/868 
03/6 

6390 
4836 
3283 
1729 
0/76 

6256 
470/ 
3146 
/59/ 
#035 

6/22 

4565 
3009 
(452 
9895 

5988 
4430 
287( 
(3(3 
9755 

5854 
4294 
2734 
//74 
96/4 

5720 
4/58 
2597 
(035 

9474 

5585 
4022 
2459 
0896 
9334 

72-5451 
73-3886 
74  '2322 
75-0757 
75-9/93 

45-9966 
46-53/4 
47-0663 
47-60(1 
48-/360 

#(77 
5528 
0879 
6230 
(581 

0389 
5742 
(095 
6449 
(802 

0600 
5956 
I37( 
6667 
2023 

08(( 
6(69 
(528 
6896 
2244 

(022 
6383 
(744 
7(04 

2465 

/233 
6597 
I960 
7323 
2686 

(445 
£8(0 
2)76 
754  ( 
2907 

(656 

7024 
2392 
7760 
3/28 

(867 
7237 
2608 
7978 
3349 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

8905 
7355 
5304 
4254 
2703 

8764 
72/2 
5660 
4/07 
2555 

8622 
7068 
55/5 
3961 
2408 

8480 
6925 
5370 
38/5 
2260 

8338 
6782 
5225 
3668 
2//2 

8(97 
6638 
5080 
3522 
(963 

8055 
6495 
4935 
3375 
(8/5 

79(3 
6351 
4790 
3228 
(667 

777/ 
6208 
4645 
3082 
(5/9 

767628 
77-6064 
78'4499 
79-2935 
SO'1370 

48-6708 
49-2056 
497405 
50-2753 
50-8(02 

6932 
2283 
7634 
2984 
8335 

7(55 
2509 
7862 
32(5 
8569 

7379 
2735 
809  / 
3446 
8802 

7602 
296  ( 
83(9 
3677 
9035 

7826 
3/87 
8547 
3908 
9269 

8049 
34/2 
8776 
4/39 
9502 

8273 
3638 
9004 
4370 
9735 

8496 
3864 
9232 
4600 
9968 

87(9 
4090 
9460 
483  ( 
#202 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

96 

97 
98 
99 
(00 

(153 

9602 
8052 
650  / 
495  / 

/003 
945  / 
7899 
6347 
4795 

0854 
9300 
7747 
6/93 
4640 

0704 
9/49 
7594 
6039 
4484 

0555 
8998 
744  / 
5885 
4328 

0405 
8847 
7289 
5730 
4(72 

0255 
8696 
7/36 
5576 
40/6 

#(06 
8544 
6983 
542  ( 
3860 

9956 
8393 
6830 
5267 
3704 

80-9806 
81-8241 
82-6677 
83-5112 
84  '3548 

5  (  '3450 
5  C8799 

52-4(47 
52-9496 
53-4844 

3686 
9037 
4388 
9739 
5090 

3922 
9275 
4629 
9982 
5336 

4/58 
95/4 
4870 
#225 
55S/ 

4394 
9752 
5((0 
0469 
5827 

4630 
9990 
535  ( 
07(2 
6072 

4865 
#228 
5592 
0955 
63/8 

5(0( 
0466 
5832 
((98 
6563 

5337 
0705 
6073 

(44( 
6809 

5572 
0943 
63(3 
(684 
7054 

40' 

39'   38' 

3V 

3(i' 

35'  |  34' 

33' 

2? 

31' 

40'   |  39'  |  3«' 

37'   36' 

35' 

34'   33'   32'  31' 

57°            SINE. 

COSINE.            57° 
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32' 
/ 

2 

3 
4 
5 
6 

7 
8 
9 
(0 

COSINE. 

SINE.             32° 

30' 

31' 

32' 

33' 

34' 

35' 

36' 

37' 

38' 

39' 

301 

31' 

32'   33'   34'   35'   3(5'   37'   38'   :>,!!' 

1 

2 
3 
4 

5 

8434 
6868 
5302 
3736 
2170 

8432 
6865 
5297 
3729 
2162 

843  ( 
6862 
5292 
3723 
2(54 

8429 
6858 
5288 
37(7 
2(46 

8428 
6855 
5283 
37(( 
2(38 

8426 
6852 
5278 
3704 
2730 

8425 
6849 
5274 
3698 
2(23 

8423 
6846 
5269 
3692 
2115 

8421 
6843 
5264 
36S6 
2107 

•8420 
1  '6840 
2'  5259 
3  '3679 
4-2099 

'5373 
7-0746 
('6(19 
2'I492 
2-6865 

5375 
0757 
6/26 
)502 
6877 

5378 
0756 
6)34 
75)2 
6890 

5380 
076( 
6(4( 
/52( 
6902 

5383 
0766 
6/48 
(53( 

69/4 

5385 
0777 
6756 
)54) 
6926 

5388 
0775 
6163 
1551 

6939 

5390 
0780 
6/70 
(567 
6951 

5393 
0785 
6178 
1570 
6963 

5395 
0790 
6185 
7580 
6975 

0603 
9037 
747  / 
5905 
4339 

0594 
9026 
7459 
5891 

4324 

0585 
90(6 
7446 
5877 

4308 

0575 
9005 
7434 
5863 
4292 

0566 

£994 
742  ( 
5849 
4277 

0557 
8983 
7409 
5835 
4261 

0547 
8972 
7396 
582( 

4245 

0538 
8961 
7384 
5807 
4230 

0528 
8950 
7371 
5792 
4214 

5-05/9 
5'8939 
67359 
7-5778 
8-4198 

3-2238 
3V67  ( 
4'2984 
4-8357 
5-3730 

2253 
7628 
3004 
8379 
3754 

2267 
7645 
3023 
8401 
3779 

2282 
7662 
3043 
8423 
3804 

2297 
7680 
3062 
8445 
3828 

23)2 
7697 
3082 
8467 
3853 

2326 
77(4 
3(02 
8489 
3877 

234/ 
7737 
3121 
8511 

3902 

2356 
7748 
3141 
8533 
3926 

2370 
7765 
3/60 
8556 
395  ( 

6 

7 
8 
9 
(0 

// 
/2 
13 
/4 
/5 

2773 
7207 
964/ 
8075 
6509 

2756 
1188 
9621 
8053 
6485 

2739 
1169 
9600 
8031 
6462 

2721 
1(51 
9580 
8009 
6438 

2704 
((32 
9560 
7987 
64(5 

2687 
7(73 
9539 
7965 
639  ( 

2670 
(094 
95(9 
7943 
6368 

2653 
1075 
9498 
7921 
6344 

2635 
(057 
9478 
7899 
6327 

9'26/8 
10-/038 
70-9458 
/  1  7877 
12-6297 

5-9/03 
6-4476 
6-9849 
7-5222 
8-0595 

9/30 
4505 
9881 
5256 
0632 

9/57 
4535 
99/3 
529) 
0669 

9(84 
4564 
9945 
5325 
0705 

921  / 
4594 
9976 
5359 
0742 

9238 
4623 
#008 
5394 
0779 

9265 
4652 
0040 
5428 
08(6 

9292 
4682 
0072 
5462 
0852 

9319 
4711 
0/04 
5497 
0889 

9346 
474( 
0/36 
553( 
0926 

// 
12 
13 
14 
IS 

/6 
/7 
/8 
19 

20 

4943 
3377 
1810 
0244 
8678 

49(8 
3350 
1782 
02(5 
8647 

4893 
3323 
1754 
0185 
86(6 

4868 
3297 
(726 
0(55 

8584 

4843 
3270 
(698 
0(25 
8553 

48(7 
3244 
(670 

0096 
8522 

4792 
32)7 
(641 
0066 
8490 

4767 
3190 
16/3 
0036 

8459 

4742 
3(64 
(585 
#006 

8428 

73-4777 
14-3137 
15-7557 
(5-9977 
(6'8396 

8'5968 
9"(34( 
9-67)4 
10-2087 

I0'7460 

6007 
)383 
6758 
2)34 
7509 

6046 
(424 
6802 
2(80 
7558 

6086 
(466 
6846 
2227 
7607 

6/25 
(508 
689  ( 
2273 

7656 

6164 
1549 
6935 
2320 

7705 

6203 
1591 
6979 
2366 

7754 

6243 
(633 
7023 
24/3 
7803 

6282 
7674 
7067 
2460 
7852 

632  ( 
(7/6 
71  11 
2506 
7901 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

71/2 
5546 
3980 
24(4 
0848 

7079 
5572 
3944 
2376 
0809 

7047 
5477 
3908 
2339 
0770 

70(4 
5443 
3872 
230  ( 
0731 

698) 
5408 
3S36 
2264 
069  ( 

6948 
5374 
3800 
2226 
0652 

69(5 
5340 
3764 
2(89 
06(3 

6882 
5305 
3728 
2/51 
0574 

6849 
527  ( 
3692 
2//3 
0535 

(7-68/6 
/8'5236 
(9-3656 
20-2076 
2  (  "0495 

1  1-2833 
11-8206 
(2-3579 
1  2  '8952 

(3-4325 

2884 
8260 
3635 
90)  ) 
4386 

2936 
83)4 
3692 
9070 

4448 

2987 
8368 
3748 
9/28 
4509 

3039 
8422 
3805 
9/87 
4570 

3090 
8476 
3861 
9246 
4631 

3142 
8530 
39/7 
9305 

4693 

3/93 
8583 
3974 
9364 
4754 

3245 
8637 
4030 
9423 
4875 

3296 
8691 
4086 
9481 

4876 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

9282 
77/6 
6150 
4584 
30/7 

9241 
7673 
6106 
4538 
2971 

9200 
7637 
6062 
4493 
2924 

9160 
7589 
60(8 
4447 
2877 

97(9 
7547 
5974 
4402 
2830 

9078 
7504 
5937 
4357 
2783 

9038 
7462 
5887 
43(( 
2736 

8997 
7420 
5843 
4266 
2689 

8956 
7377 
5799 
4220 
2642 

2/-89i'5 
227335 
23-5755 
24-4(75 
25-2595 

13-9698 
74-5077 
(5-0444 
15-58/7 
16-1190 

9762 
5)37 
05/3 
5888 
(263 

9825 
5203 
058  ( 
5959 
1337 

9889 
5270 
0650 
6030 
/4// 

9953 
5336 
07/9 
6/0) 

1484 

#017 

5402 
0787 
6172 
/558 

0080 
5468 
0856 
6244 
(631 

0144 
5534 
0924 
63/5 

(705 

0208 
5600 
0993 
6386 
(778 

0272 
5667 
1062 
6457 
/852 

26 
27 
28 
29 
30 

3/ 
32 
33 
34 
35 

1451 
9885 
8319 
6753 
5187 

1403 
9835 
8268 
6700 
5(32 

(354 
9785 
82(6 
6647 
5078 

(306 
9735 
8/64 
6594 
5023 

7257 
9685 
8((3 
6540 
4968 

1209 
9635 
8067 
6487 
49(3 

1(60 
9585 
8009 
6434 
4858 

(112 
9535 
7958 
6381 
4803 

(063 
9484 
7906 
6327 

4749 

26-1014 
26  '9434 
277854 
28-6274 
29-4694 

16'6563 
I7-/936 
777309 
18  '2682 
(S'8055 

6639 
20/4 
7390 
2765 
8)4) 

67/5 
2093 
7477 
2849 
8227 

6791 
2/7( 
7552 
2932 
8312 

6867 
2250 
7633 
30)5 
8398 

6943 
2328 
7773 
3099 
8484 

7019 
2407 
7794 
3182 
8570 

7095 
2485 
7875 
3265 
8656 

7/7/ 
2563 
7956 
3349 
8747 

7247 
2642 
8037 
3432 
8827 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 

40 

3621 

2055 
0489 
8923 
7357 

3565 
1997 
0429 
8862 
7294 

3508 
(939 
0370 
880  ( 
723  ( 

3452 
7881 
0310 
8740 
7169 

3396 
(823 
025  ( 
8679 
7(06 

3339 
1765 
0/97 
8618 
7044 

3283 
1707 
0(32 
8556 
698  ( 

3225 
1649 
0072 
8495 
69/8 

3170 
(59( 
#0(3 
8434 
6856 

30-3113 
31-1533 
31  '9953 
32-8373 
33-6793 

79-3428 
(9-8801 
20-4(74 
20-9547 
21  -4920 

35/6 
8892 
4267 
9643 
50/8 

3604 

8982 
4360 
9738 
5/16 

3693 
9073 
4453 
9834 
5274 

378) 
9164 
4547 
9929 
53/2 

3869 
9255 
4640 
#025 
54/0 

3957 
9345 
4733 
0121 
5508 

4046 
9436 
4826 
02/6 

5606 

4/34 
9526 
49/9 
03/2 
5704 

4222 
96(7 
50(2 
0407 
5802 

4) 
42 
43 
44 
45 

5790 
4224 
2658 
1092 
9526 

5726 
4(59 
259  ( 
(023 
9456 

5662 
4093 
2524 
0955 
9385 

5598 
4027 
2457 
0886 
93(5 

5534 
3962 
2389 
08(7 
9245 

5470 
3896 
2322 
0748 
9/74 

5405 
3830 
2255 
0679 
9104 

5341 
3764 
2187 
0610 
9033 

5277 
3698 
2/20 
054  / 
8962 

34-5213 
35-3632 
36-2052 
37-0472 
3748892 

22  '0293 
22-5666 
23-7039 
23-64(2 
24'(785 

0393 
5769 
7744 
6520 
(895 

0494 
5872 
7250 
6628 
2006 

0595 
5975 
(355 
6736 
2)76 

0695 
6078 
)46) 
6843 
2226 

0796 
6)81 
1566 
6951 
2337 

0896 
6284 
(671 

7059 

2447 

0996 
6387 
1777 
7167 

2557 

/097 
6490 
1882 
7275 
2667 

//97 
6592 
(987 
7383 

2778 

41 
42 
43 
44 
45 

46 
47 
48 
49 

50 

7960 
6394 
4828 
3262 
1696 

7888 
6320 
4753 
3(85 
(6(8 

78(6 
6247 
4678 
3(09 
(539 

7744 
6(73 
4603 
3032 
(46( 

7672 
6700 
4528 
2955 
(383 

7600 
6026 
4452 
2878 
(305 

7528 
5953 
4377 
2802 
1226 

7456 
5879 
4302 
2725 
1/48 

7384 
5805 
4227 
2648 
/069 

3873(2 
39-5731 
40-4151 
4T2571 

42-0991 

247(58 
25-253) 
257904 
26-3277 
26-8650 

727  ( 

2646 
8022 
3397 
8772 

7383 
276) 
8)39 
35)7 

8895 

7496 
2877 
8257 
3637 

90)8 

7609 

2992 
8375 
3757 
9)40 

7722 
3107 
8492 
3878 
9263 

7835 
3222 
8610 
3998 
9385 

7947 
3337 
8728 
4118 
9508 

8060 
3453 
8845 
4238 
9630 

8(73 
3568 
8963 
4358 
9753 

46 
47 
48 
49 

50 

51 
52 
53 
54 
55 

0130 
8564 
6997 
5431 
3865 

#050 
8482 
69(5 
5347 
3779 

9970 
840  ( 
6832 
5262 
3693 

9890 
8320 
6749 
5(78 
3607 

981  ( 
8238 
6666 
5093 
3527 

9737 
8(57 
6583 
5009 
3435 

9651 
8075 
6500 
4924 
3349 

957/ 
7994 
6417 
4840 
3263 

949  ( 
79/2 
6334 
4755 
3/76 

42-94/1 
437831 
44'6250 
45-4670 
46-3090 

27  '4023 
27-9396 
28-4769 
29-0(42 
29-55(5 

4/48 
9523 
4899 
0274 
5650 

4273 
965) 
5029 
0407 
5785 

4398 
9778 
5)59 
0539 
59)9 

4523 
9906 
5289 
0672 
6054 

4648 
#033 
54(9 
0804 
6789 

4773 
0161 
5549 
0936 
6324 

AS9S 
0288 
5678 
1069 
6459 

5023 
04/6 
5808 
1201 
6593 

5/48 
0543 
5938 
(333 
6728 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

2299 
0733 
9167 
7601 
6035 

2212 
0644 
9076 
7509 
5941 

2124 
0555 
8986 
7416 

5847 

2036 
0466 
8895 
7324 
5753 

(949 
0376 
8804 
7232 
5659 

1861 
0287 
87/3 
7/39 
5565 

(773 
0/98 
8622 
7047 
547  ( 

1686 
0108 
8531 
6954 
5377 

(598 

#0/9 
8441 
6862 
5283 

47-7510 
47-5930 
48-8350 
49-6765 
50-5(89 

30-0888 
30'626( 
3/'(634 
3C7007 
32-2380 

(025 
640  ( 
(776 
7/5( 
2527 

))63 
6540 
(9)8 
7296 
2674 

)300 
6680 
206) 
744) 
282) 

(437 
6820 
2203 
7586 
2968 

(574 
6960 
2345 
7730 
3/15 

1712 

7099 
2487 
7875 
3262 

1849 
7239 
2629 
80/9 
3409 

1986 

7379 
2771 
8164 
3556 

2(23 
75/8 
29/3 
8308 
3703 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

4469 
2903 
(337 
9770 
8204 

4373 
2806 
1238 
9670 
8103 

4278 
2709 
((40 
9570 
800  ( 

4(83 
26(2 

(04( 
9470 
7899 

4087 
2575 
0942 
9370 
7798 

3992 
24/8 
0844 
9270 
7696 

3896 
2320 
0745 
9(70 
7594 

3800 
2223 
0646 
9069 
7492 

3705 
2(26 
0547 
8569 
7390 

51  '3609 
52-2029 
53-0449 
53-8868 
54  7288 

32  7753 
33-3(26 
33-8499 
34-3872 

34  '9245 

7902 
3278 
8653 
4029 
9404 

8052 
3430 
8808 
4)86 
9564 

8202 
3582 
8962 
4343 
9723 

8351 
3734 
9/)7 

4500 
9882 

8501 
3886 
9271 
4656 

#042 

8650 
4038 
9426 
4813 
020/ 

8800 
4/90 
9580 
4970 
0360 

8949 
4342 
9734 
5(27 
0520 

9099 
4494 
9889 
5284 
0679 
6074 
(469 
6864 
2259 
7654 

61 

62 
63 
64 
65 

66 
67 
68 
69 

70 

6638 
5072 
3506 
1940 
0374 

6535 
4968 
3400 
1832 
0265 

6432 
4863 
3294 
1724 
0155 

6329 
4758 
3(87 
(6(6 

#046 

6225 
4653 
3087 
(508 
9936 

6/22 
4548 
2974 
1400 
9826 

6019 
4443 
2868 
1292 
9717 

59/5 
4338 
2761 
1184 
9607 

58(2 
4233 
2654 
(076 
9497 

55-5708 
56-4(28 
57'2548 
58-0968 
58-9387 

35-46(8 

35  '999  ( 
36-5364 
37-0737 
37'6((0 

4780 
#(55 
553  ( 
0906 
628  / 

4942 
03)9 
5697 
(075 

6453 

5(03 
0484 
5864 
(244 
6625 

5265 
0648 
603) 
74/4 
6796 

5427 
08/2 
6197 
1583 
6968 

5589 
0976 
6364 
1752 
7/40 

5750 
1147 
6531 
1921 
7311 

59(2 
(305 

6697 
2090 
7483 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

8S08 
7242 
5676 
4110 
2544 

8697 
7129 
5562 
3994 
2426 

8586 
70(7 
5447 
3878 
2309 

8475 
6904 
5333 
3762 
2(92 

8364 
6791 
5279 
3647 
2074 

8252 
6679 
5105 
3531 
(957 

8141 
6566 
4990 
34/5 
1839 

8030 
6453 
4876 
3299 
1722 

79(9 
6340 
476  ( 
3783 
(604 

59'7807 
60-6227 
6  (  '4647 
62-3067 
63V486 

3S'(483 
38-6856 
39-2229 
397602 
40-2975 

(657 
7032 
2408 
7783 
3/59 

)83/ 
7209 
2587 
7965 
3343 

2005 
7385 
2766 
8/46 
3527 

2/79 
7562 
2945 
8328 
37)0 

2353 
7739 
3/24 
8509 
3894 

2527 
79/5 
3303 
8690 
4078 

2701 
809) 
3482 
8872 
4262 

2875 
S268 
3660 
9053 
4446 

3049 
8444 
3839 
9234 
4629 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 

80 

0977 
9411 
7845 
6279 
47(3 

0859 
9291 
7723 
6156 
4588 

0740 
9(71 
7601 
6032 

4463 

0621 
9050 
7479 
5909 
4338 

0502 
8930 
7357 
5785 
42/3 

0383 
8809 
7235 
566  ( 
4087 

0264 
8688 
7113 
5537 
3962 

0(45 
8568 
699  ( 
54(4 
3836 

#025 
8447 
6868 
5290 
37/( 

63  "9906 
64-8326 
65-6746 
66-5(66 
67'3586 

40-8348 
4  7'372( 
4  C9094 
42-4467 
42-9840 

8534 
39/0 
9285 
4660 
#036 

8727 

40P8 
9476 
4854 
0232 

8907 
4287 
9668 
5048 
0428 

9093 
4476 
9859 
5242 
0624 

9280 
4665 
#050 

5435 
0821 

9466 
4854 
0241 
5629 
(0/7 

9652 
5042 
0432 
5822 
7213 

9838 
523  / 
0623 
60(6 
(409 

#024 
54(9 
08(5 
62(0 
(605 

8( 
82 
83 
84 
85 

3147 
(581 
#013 

8449 
6883 

3020 
1453 
9885 
83(7 
6750 

2894 
1325 
9755 
8186 
6617 

2767 
7(96 
9625 
8055 
6484 

2640 
1068 
9496 
7923 
635  ( 

25/3 
0939 
9366 
7792 
62/8 

2386 
08/1 
9235 
7660 
6085 

2259 
0682 
9705 
7528 
5951 

2(32 
0554 
8975 
7397 
58(8 

68-2005 
69'0425 
69-8845 
70-7265 
7C5685 

43-52/3 
44-0586 
44-5959 
45-7332 
45-6705 

541  ( 
0787 
6/62 
(538 
6973 
"2289" 
7664 
3040 
84/5 
3790 

56/0 
0988 
6366 
(744 
7(22 

5809 
((89 
6569 
(950 
7330 

6007 
)390 
6773 
2/56 
7539 

6206 
(591 
6976 
2362 
7747 

6404 
1792 
7/80 
2567 
7955 

6603 
7993 
7383 
2773 
8/63 

6807 
2(94 
7586 
2979 
8372 

7000 
2395 
7790 
3(85 
8580 

8/ 
82 
83 
84 
85 

86 
87 
88 
89 
90 

5317 
3751 
2184 
0618 
9052 

5(82 
36(5 
2047 
0479 
8912 

5048 
3478 
(909 
0340 

877  ( 

49(3 
3342 
(772 
0201 

8630 

4779 
3206 
(634 
#06  ( 

8489 

4644 
3070 
(496 
9922 
8348 

4509 
2934 
1358 
9783 
8207 

4374 
2797 
(220 
9643 
8066 

4239 
266( 
7082 
9504 
7925 

72-4(04 
73-2524 
74-0944 
74-9364 
75-7784 

46-2078 
46745) 
47-2824 
47-8/97 
48-3570 

2500 
7877 
3255 
8633 
40(( 

27(0 
809  / 
347  / 
8852 
4232 

292) 

8304 
3687 
9070 
4453 

3)32 
85/7 
3903 
9288 

4673 

3343 
8731 
4118 
9506 
4894 

3554 

8944 
4334 
9724 
5114 

3764 
9(57 
4550 
9942 
5335 

3975 
9370 
4765 
#(60 
5555 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 

7486 
5920 
4354 
2788 
1222 

7344 
5776 
4209 
264  ( 
(073 

7202 
5632 
4063 
2494 
0925 

7059 
5488 
39(8 
2347 
0776 

69/7 
5344 
3772 
2200 
0627 

6774 
5200 
3626 
2053 
0479 

6632 
5056 
3481 
1905 
0330 

6489 
4912 
3335 
1758 
0181 

6346 
4768 
3189 
(6(0 
#032 

76'6204 
77-4623 
78-3043 
79-/4S3 
79-9883 

48'8943 
49-43)6 
49-9689 
50-5062 

51  0435 

9/66 
454  / 
99/7 
5292 
0668 

9389 
4767 
#145 
5523 
090  ( 

96/2 
4993 
0373 
5753 
((34 

9835 
52)8 
060) 
5984 
)367 

#058 
5444 
0829 
6214 
1599 

0281 
5669 
1057 

6445 
(832 

0504 
5895 
7285 
6675 

2065 

0727 
6(20 
(5(3 
6905 
2298 

0950 
6345 
(740 
7(35 
253  ( 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

96 

97 
98 
99 
100 

57 

9656 
8090 
6524 
4957 
3391 

9506 
7938 
6370 
4803 
3235 

9356 

7786 
62(7 
4648 
3079 

9205 
7635 
6064 
4493 
2922 

9055 
7483 
59(0 
4338 
2766 

8905 
7331 
5757 
4183 
2609 

8754 
7179 
5603 
4028 
2452 

8604 
7027 
5450 
3873 
2296 

8453 
6875 
5296 
37(7 
2139 

SO'8303 
Sl'6722 
82-5/42 
83-3562 
84"(982 

51  -5808 
52-//S) 
52-6554 
53-7927 

53-7300 

6043 
)4)9 
6794 
2/69 

7545 

6279 
(656 
7034 
24(2 

7790 

65(4 
(894 
7275 
2655 
8035 

6749 
2)32 
75)5 
2898 
828) 

6985 
2370 
7755 
3/40 
8526 

7220 
2608 
7995 
3383 
877) 

7455 
2845 
8235 
3626 
9016 

7690 
3083 
8476 
3868 
926( 

7926 
332  / 
87(6 
4111 
9506 

30' 

2'.)' 

28' 

27' 

26' 

25' 

24'  |  23' 

22' 

21' 

30'  |  29'  |  28'  j  27' 

26' 

20' 

24' 

23'  |  22" 

21' 

-i 

SINE. 

COSINE.           57° 
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TRAVERSE  TABLES. 


32 
/ 

2 
3 
4 
5 

COSINE. 

SINE.            32° 

4(1'   41'  |  4-2'   43'  |  44'  |  45'  |  -W   47' 

48' 

49' 

40' 

4!'   42'  |  43'   4-1'  |  45' 

46' 

47' 

48' 

4!)' 

/ 
2 

3 
4 
5 

8418 
6836 
5255 
3673 
209  / 

84/7 
6833 
5250 
3667 
2083 

84/5 
6830 
5245 
3660 
2076 

84/4 
6827 
524/ 
3654 
2068 

S4  /  2 
o824 
5236 
3648 
2060 

8410 
682/ 
523  / 
3642 
2052 

8409 
68/8 
5226 
3635 
2044 

8407 
68/4 
5222 
3629 
2036 

8406 
68// 
52/7 
3623 
2028 

'8404 
/•6808 
2-52/2 
336/6 
4'2020 

"5398 
/  '0795 
C6/93 
2-/590 
2'69S8 

5400 
0800 
6200 
(600 
7000 

5402 
0805 
6207 

1610 
7012 

5405 
08/0 
62/5 
/6/9 
7024 

5407 
08(5 
6222 
(629 
7036 

54/0 
08/9 
6229 
/639 
7049 

54/2 
0824 
6237 
/649 
706/ 

54/5 
0829 
6244 
/659 
7073 

54/7 
0834 
625/ 
/668 
7085 

5420 
0839 
6259 
/678 
7098 

6 

7 
8 
9 
10 

0509 
8928 
7346 
5764 
4/82 

0500 
89/7 
7333 
5750 
4/67 

049  1 
8906 
7321 
5736 
4/51 

048  f 
8895 
7308 
5722 
4/35 

0472 
8884 
7296 
5708 
4/20 

0462 
8873 
7283 
5694 
4/04 

0453 
8862 
727  / 
5679 
4088 

0443 
885  / 
7258 
5665 
4072 

0434 
8840 
7245 
565/ 
4057 

5-0425 
5'8829 
6-7233 
7-5637 
8'404/ 

3'2385 
37783 
43(80 
4-8578 
5-3975 

2400 
7800 
3200 
8600 
4000 

24/4 
78/7 
32/9 
8622 
4024 

2429 
7834 
3239 
8644 
4049 

2444 
785  / 
3258 
8666 
4073 

2458 
7868 
3278 
8688 
4097 

2473 
7885 
3298 
87/0 
4/22 

2488 
7902 
33/7 
8732 
4/46 

2502 
7920 
3337 
8754 
4/7( 

25/7 
7937 
3356 
8776 
4/95 

6 

7 
8 
9 
10 

11 
12 
13 
(4 
IS 

2601 
1019 
9437 
7855 
6274 

2583 
1000 
94/7 
7834 
6250 

2566 
098/ 
9396 
78/2 
6227 

2549 
0962 
9376 
7790 
6203 

2532 
0944 
9356 
7767 
6/79 

25/4 
0925 
9335 
7745 
6/56 

2497 
0906 
93/5 
7723 
6132 

2480 
0887 
9294 
770  / 
6/09 

2462 
0868 
9274 
7679 
6085 

9-2445 
(0-0849 
(0-9253 
//V657 
12-6061 

5-9373 
6'4770 
7-0/68 
7-5565 
8-0963 

9400 
4799 
0/99 
5599 
0999 

9426 
4829 
023  / 
5634 
/036 

9453 
4858 
0263 
5668 
/073 

9480 
4888 
0295 
5702 
(109 

9507 
49/7 
0327 
5736 

(146 

9534 
4946 
0358 
577/ 

//83 

9561 
4976 
0390 
5805 
/220 

9588 
5005 
0422 
5839 
/256 

96/5 
5034 
0454 
5873 
(293 

II 
12 
13 
14 
IS 

16 

17 
18 
19 
20 

4692 
3110 

1528 
9947 
8365 

4667 
3084 
/500 
99/7 

8334 

4642 
3057 
(472 
9887 
8302 

46/7 
3030 
(444 
9857 
S27/ 

459  / 
3003 
(4/5 
9827 
8239 

4566 
2977 
(387 
9797 
8208 

454  ( 
2950 
(359 
9768 
8/76 

45/6 
2923 
(330 
9738 
8/45 

449) 
2896 
/302 
9708 
S//3 

1  3  '4465 
/  4'2870 
(5"/274 
/  5  '9678 
(6-8082 

8-6360 
9-/75S 
9-7/55 
(0-2553 
(0-7950 

6399 
/799 
7/99 
2599 
7999 

6438 
1841 
7243 
2646 

S048 

6478 
/882 
7287 
2692 
8097 

65/7 
/924 
733) 
2739 
8/46 

6556 
/966 
7375 
2785 
8/95 

6595 
2007 
74/9 
2832 

8244 

6634 

2049 
7463 

2878 
8293 

6673 
2090 
7507 
2925 
8342 

67/2 
2/32 
755  1 
297  / 
8391 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

6783 
520  / 
3620 
2038 
0456 

6750 
5/67 
3584 
2000 
04/7 

67/7 
5/32 
3547 
/963 
0378 

6684 
5098 
351  ( 
(925 
0338 

665  ( 
5063 
3475 
(887 
0299 

66/8 
5029 
3439 
(849 
0260 

6585 
4994 
3403 
(8/2 
0220 

6552 
4959 
3367 
(774 
0/81 

65/9 
4925 
3330 
(736 
0/42 

(7-6486 
/  8-4890 
/9'3294 
20-/698 
21-0102 

/  /  '3348 
/  /  '8745 
/2'4/43 
/  2  '9540 
/3-493S 

3399 
8799 
4/99 
9599 
4999 

3450 
8853 
4255 
9658 
5060 

3502 
8907 
43/2 
97/6 
5/2/ 

3553 
896( 
4368 
9775 
5/82 

3605 
90/4 
4424 
9834 
5244 

3656 
9068 
4480 
9893 
5305 

3707 
9/22 
4537 
995  / 
5366 

3759 
9/76 
4593 

#0/0 
5427 

38/0 
9230 
4649 
0069 
5488 

21 
22 
23 
24 
25 

8874 
7293 
57/1 

4(29 

2547 

8834 
7250 
5667 
4084 
2500 

8793 
7208 
5623 
4038 
2453 

8752 
7(65 
5579 
3993 

2406 

87/1 
7/23 
5535 
3947 
2359 

8670 
708  / 
549  / 
390  / 
23/2 

8629 
7038 
5447 
3856 
2264 

8588 
6996 
5403 
38/0 
22/7 

8547 
6953 
5359 
3764 
2/70 

21-8506 
22-6910 
23  'S3  IS 
24-37/9 
25-2/23 

(4-0335 
(4-5733 
/5-//30 
/  5  '6528 
/6'/925 

0399 
5799 
//99 
6599 
(999 

0462 
5865 
(267 
6670 
2072 

0526 
593  / 
/336 
674  / 
2/46 

0590 
5997 
/404 
68/2 
22/9 

0653 
6063 
/473 
6883 
2292 

07/7 
6/29 
/54/ 
6954 
2366 

078/ 
6/95 

(6/0 
7024 
2439 

0844 
626  / 
/67S 
7095 
25/2 

0908 
6327 
/747 
7/66 
2586 

26 
27 
28 
29 
30 

31 
32 
33 

34 
35 
~36 
37 
38 
39 
40 

0966 
9384 
7802 
6220 
4639 

09/7 
9334 
7750 
6/67 
4584 

0868 
9283 
7699 
6//4 
4529 

0820 
9233 
7647 
6060 

4474 

077/ 
9/83 
7595 
6007 
44/9 

0722 
9/32 
7543 
5953 
4364 

0673 
9082 
749  / 
5900 
4309 

0624 
9032 
7439 
5846 
4253 

0576 
898  / 
7387 
5793 
4/98 

26-0527 
26'893I 
277335 
28-5739 
29-4(43 

/  6  '7323 
/  7  '2720 
/7'8//8 
/S'35/5 
/S'89/3 

7399 
2799 
8/99 
3598 
8998 

7474 
2877 
8279 
3682 
9084 

7550 
2955 
8360 
3765 
9/70 

7626 
3034 
844  / 
3848 
9255 

7702 
3//2 
8522 
393  / 
934  / 

7778 
3/90 
8602 
40/4 
9427 

7854 
3268 
8683 
4098 
95/2 

7930 
3347 
8764 
4J8/ 
9598 

8005 
3425 
8844 
4264 
9683 

31 
32 
33 
34 
35 

3057 
(475 
9S93 
83/2 
6730 

3000 
(4/7 
9834 
8250 
6667 

2944 
/359 
9774 
8/89 
6604 

2887 
1301 
97/4 
8(28 
654  / 

283  / 
/243 
9655 
8067 
6479 

2774 

1/84 
9595 
8005 
64/6 

27/7 
//26 
9535 
7944 
6353 

266/ 
/068 
9475 
7882 
6290 

2604 
1010 
94/5 
782  / 

6227 

SO'2547 
31-0951 
31-9355 
32'7760 
33-6/64 

(9-43/0 
/9'9708 
20-5/05 
2/-0503 
2/-5900 

4398 
9798 
5/98 
0598 
5998 

4487 
9889 
529  / 
0694 
6096 

4575 
9979 
5384 
0789 
6/94 

4663 
#070 
5477 
0885 
6292 

475  / 
0/6/ 
5570 
0980 
6390 

4839 
025  / 
5663 
(075 
6488 

4927 
0342 
5756 
1171 

6585 

50/5 

0432 
5849 
(266 
6683 

5/03 
0522 
5942 
/362 
678/ 

36 
37 
38 
39 
40 

4/ 
42 
43 
44 
45 

5/48 
3566 
/985 
0403 
8S2/ 

5084 
350  / 
1917 
0334 
875  / 

50/9 
3435 
(850 
0265 
8680 

4955 
3369 
(782 
0/96 
8609 

4890 
3302 
(7/4 
0/26 
8538 

4826 
3236 
1647 
#057 
8468 

476  / 
3/70 
(579 
9988 
8397 

4697 
3/04 
/5/( 
99/9 
8326 

4632 
3038 
/444 
9849 
8255 

34-4568 
35-2972 
36"/376 
36-9780 
37-8/84 

22-1298 
22-6695 
23-2093 
23-7490 
24-2888 

/398 
6798 
2/98 
7598 
2998 

(499 
690  / 
2303 
7706 
3/08 

/599 
7004 
2409 
78/3 
32/8 

(699 
7/07 
25/4 
792  / 
3328 

(800 
7209 
26/9 
8029 
3439 

(900 
73/2 
2724 
8/36 
3549 

2000 
74/5 
2829 
8244 
3659 

2/00 
75/7 
2935 
8352 
3769 

220  / 
7620 
3040 
8459 
3879 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

7239 
5658 
4076 

2494 
09/2 

7/67 

5584 
400/ 
24/7 
0834 

7095 
55/0 
3925 

2340 
0755 

7023 
5436 
3850 
2263 
0677 

6950 
5362 
3774 
2/86 
0598 

6878 
5288 
3699 
2/09 
0520 

6806 
52/4 
3623 
2032 
044  / 

6733 
5/40 
3548 
/955 
0362 

666  / 
5066 
3472 
(878 
0283 

38-6588 
39-4992 
40-3396 
4/-/800 
42-0205 

24'8285 
25-3683 
25-9080 
26-4478 
26-9875 

8398 
3798 
9/98 
4598 
9998 

85  // 
39/3 
93/5 
47/8 
#/20 

8623 
4028 
9433 
4838 
0243 

8736 
4/43 
9550 
4958 
0365 

8848 
4258 
9668 
5078 
0487 

896  / 
4373 
9785 
5/97 
06/0 

9073 
4488 
9903 
53/7 
0732 

9/86 
4603 
#020 
5437 

0854 

9298 
47/8 
0/37 
5557 
0976 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

9331 
7749 
6/67 
4585 
3004 

9251 
7667 
6084 
450  / 
29/7 

9/7/ 
7586 
600/ 
44/6 
283  / 

9090 
7504 
59/7 
433  / 
2744 

90/0 
7422 
5834 
4246 
2658 

8930 
7340 
575  / 
4(6/ 
257  / 

8850 
7258 
5667 
4076 
2485 

8769 
7/77 
5584 
399  / 
2398 

86S9 
7095 
5500 
3906 
23/2 

42-8609 
43-70/3 
44-54/7 
45  '382  / 
46-2225 

27-5273 
28-0670 
28-6068 
29V465 
29-5863 

5398 
0798 
6/98 
(598 
6998 

5523 
0925 
6327 
/730 
7/32 

5647 
/052 
6457 
/S62 
7267 

5772 
1179 
6587 
(994 
740  / 

5897 
(307 
67/6 
2/26 
7536 

6022 
(434 
6846 
2258 
767/ 

6/46 
/56/ 
6976 
2390 
7805 

6271 
/688 
7/05 
2522 
7940 

6396 
/8/5 
7235 
2654 
8074 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

/422 
9840 
8258 
6677 
5095 

/334 
9751 
8/67 
6584 
500/ 

(246 
966  / 
8076 
6491 

4906 

//58 

9572 
7985 
6399 
48/2 

(070 
9482 
7894 
6306 
47/8 

0982 
9392 
7803 
62/3 
4623 

0894 
9303 
77// 
6/20 
4529 

0805 
9213 
7620 
6027 
4434 

07/7 
9(23 
7529 
5934 
4340 

47-0629 
47-9033 
48-7437 
49'584/ 
50-4245 

30-2260 
30-7658 
3  /  '3055 
31  '8453 
32'3850 

2397 
7797 
3(97 
8597 
3997 

2535 

7937 
3339 
8742 
4/44 

2672 
8077 
348/ 
8886 
429  / 

2809 
82/6 
3623 
903  / 
4438 

2946 
8355 
3765 
9/75 
4585 

3083 
8495 
3907 
93/9 
473/ 

3220 

8634 
4049 
9464 
4878 

3357 

8774 
4/9/ 
9608 
5025 

3494 
89/3 
4333 
9752 
5/72 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

35/3 
1931 

0350 
8768 
7/86 

34/7 
/834 
025/ 
8667 
7084 

3322 
(737 
0(52 
8567 
6982 

3226 
/639 
<053 
8466 
6880 

3(30 
7542 
9954 
8366 
6778 

3034 
/444 
9855 
8265 
6675 

2938 
/347 
9755 
8/64 
6573 

2842 
(249 
9656 
8063 
647/ 

2746 
1151 
9557 
7963 
6363 

51  '2649 
52"  (054 
52-9458 
53'7S62 
54  '6266 

32-9248 
33-4645 
34-0043 
34-5440 
35-0838 

9397 
4797 
0(97 
5597 
0997 

9547 
4949 
035  / 
5754 
//56 

9696 
5/0/ 
0506 
59/0 
/3/5 

9845 
5252 
0660 
6067 
(474 

9994 
5404 
08/4 
6224 
/633 

4/44 
5556 
0968 
6380 
/792 

0293 
5707 
//22 
6537 
/95I 

0442 
5859 
/276 
6693 
21/0 
7527 
2944 
8362 
3779 
9/96 

059  / 
60/1 
/430 
6850 
2269 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

5604 
4023 
244/ 
0859 
9277 

550  / 
39/7 
2334 
0751 
9/68 

5397 
38/2 
2227 
0642 
9058 

5293 
3707 
2/20 
0534 
8948 

5/90 
3602 
20/3 
0425 
8837 

5086 
3496 
(907 
03/7 
8727 

4982 
339  / 
(799 
0208 
86/7 

4878 
3285 
(692 
#/00 
8507 

4774 
3/80 
/5S5 
999  / 
8397 

55-4670 
56-3074 
57"  (478 
57-9882 
58-8286 

35-6235 
36'/633 
36-7030 
37-2428 
37-7825 

6397 
/797 
7/97 
2597 
7997 

6559 
/96/ 
7363 
2766 
8168 

6720 
2/25 
7530 
2935 
8340 

6882 
2289 
7696 
3/04 
85// 

7043 

2453 
7863 
3272 
8682 

7205 
26/7 
8029 
344/ 
8853 

7366 
278/ 
8/95 
36/0 
9025 

7689 
3108 
8528 
3947 
9367 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

7696 
61/4 
4532 
2950 
(369 

7584 
6001 
44/8 
2834 
/25I 

7473 
5538 
4303 
27/8 
M33 

736/ 
5775 
4188 
2602 
/0/5 

7249 
566) 
4073 
2485 
0897 

7/38 
5548 
3958 
2369 
0779 

7026 
5435 
3844 
2252 
0661 

69/4 
532( 
3729 
2/36 

0543 

6802 
5208 
36/4 
20/9 
0425 

59'6690 
60-5094 
61-3499 
62-1903 
63-0307 

38-3223 
38'862/ 
39-40(8 
39-94/6 
40-48/3 

3397 
8797 
4(97 
9597 

4997 

357/ 
8973 
4375 
9778 
5/80 

3744 
9/49 
4554 
9959 
5364 

39/8 
9325 
4733 
#/40 
5547 

4092 
9502 
49M 
0321 
573  / 

4266 
9678 
5090 
0502 
59/4 

4439 
9854 
5269 
0683 
6098 

46/3 
#030 
5447 
0864 
62S/ 

4786 
0206 
5625 
/045 
6465 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 

80 

9787 
8205 
6623 
5042 
3460 

9668 
8084 
650/ 
49/8 
3334 

9548 
7963 
6378 
4794 
3209 

9429 
7842 
6256 
4669 
3083 

9309 
7721 
6/33 
4545 
2957 

9/90 
7600 
60/0 
442) 
283( 

9070 
7479 
5888 
4296 
2705 

8950 
7358 
5765 
4/72 
2579 

883  / 
7236 
5642 
4048 
2453 

63-8711 
64-71  IS 
65-5519 
66-3923 
67-2327 

4C02// 
4C5608 
42-/006 
42-6403 
43-/80/ 

0397 
5797 
//96 
6596 
/996 

0583 
5985 
/387 
6790 
2/92 

0769 
6/74 
/578 
6983 
2388 

0955 
6362 
/769 
7/77 

2584 

1141 
6550 
I960 
7370 
2780 

(327 
6739 
2/5) 

7563 
2975 

/5/2 
6927 
2342 
7756 
3/7/ 

/69S 
7//5 
2532 
7949 
3367 

/884 
7304 
2723 
8/43 
3562 

8/ 
82 
83 
84 
85 

/S78 
0296 
87/5 
7/33 
555; 

1751 

0/68 
8584 
7001 
54/8 

(624 
#039 
8454 
6869 
5284 

(496 
99/0 
8323 
6737 
5/51 

(369 
978/ 
8/93 
6605 
50/7 

(242 
9652 
8062 
6473 
4883 

1114 
9523 
7932 
6341 
4749 

0987 
9394 
780/ 
6208 
46/5 

0859 
9265 
7670 
6076 
4482 

68'073I 
68-9/35 
69  '7539 
70-5944 
7C4348 

43  V  (98 
44  '2596 
44-7993 
45  '339  / 
45-8788 

7396 
2796 
8/96 
3596 
8996 

7595 
2997 
8399 
3802 
9204 

7793 
3/98 
8603 
4007 
94/2 

799  / 
3398 
8806 
42/3 
9620 

8/89 
3599 
9009 
44/9 
9828 

8387 
3800 
92/2 
4624 
#036 

8586 
4000 
94/5 
4830 
0244 

8784 
420/ 
96/8 
5035 
0452 

8982 
440  / 
9S2/ 
5240 
0660 

8( 
82 
83 
84 
85 

86 
87 
88 
89 
90 

3969 
2388 
0806 
9224 
7642 

3834 
2251 
0668 
9084 
750  / 

3699 
2/(4 

0530 
8945 
7360 

3564 
(978 
039/ 
8805 
72(8 

3429 
/84( 
0253 
8665 
7077 

3294 
(704 
#//4 
8525 
6935 

3/58 
(567 
9976 
8385 
6793 

3023 
/430 
9837 
8244 
6652 

2887 
/293 
9699 
8/04 
65/0 

72-2752 
73-1156 
73-9560 
74-7964 
75-6368 

46'4/86 
46'9583 
47  '498  / 
48;  0378 
48-5776 

4396 
9796 
5/96 
0596 
5996 

4607 
#009 
54// 
08/4 
62/6 

48/7 
0222 
5627 
/032 
6437 

5028 
0435 
5842 
(250 
6657 

5238 

0648 
6058 
/467 
6877 

5448 
086/ 
6273 
/685 
7097 

5659 
(073 
6488 
(903 
73/7 

5869 
/286 
6703 
2/20 
7537 

6079 
/499 
69/8 
2338 

7757 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

606/ 
4479 
2897 
(3/5 
9734 

59/8 
4334 
2751 
II6S 

9585 

5775 
4/90 
2605 
/020 
9435 

5632 
4045 
2459 
0872 
9286 

5489 
3901 
231  3 
0725 
9/36 

5345 
3756 
2/66 
0577 
8987 

5202 
361  / 
2020 
0429 
8838 

5059 
3466 
/873 
028  / 
8688 

49/6 
3321 
/727 
#133 
8538 

76-4772 
77-3(76 
78-/580 
78-9984 
79-8389 

49'//73 
49'657/ 
50-/968 
50-7366 
5  /  '2763 

(396 
6796 
2/96 
7596 
2996 

16/9 
702/ 
2423 
7826 
3228 

/84I 
7246 
265  ( 
8056 
346  / 

2064 
7471 
2879 
8286 
3693 

2287 
7697 
3/06 
85/6 
3926 

2509 
7922 
3334 
8746 
4158 

2732 
8/47 
356/ 
8976 
439  ( 

2954 
8372 
3789 
9206 
4623 

3/77 
8596 
40/6 
9436 
4855 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

57 

8/52 
6570 
4988 
3407 
/S25 

800/ 
64/8 
4835 
3251 
1668 

7850 
6265 
46S/ 
3096 
1511 

7699 
61/3 
4527 
2940 
1354 

7548 
5960 
4372 
2784 
//96 

7397 
5808 
42/8 
2629 
/039 

7246 
5655 
4064 
2473 
0882 

7095 
5502 
39/0 
23/7 

0724 

6944 
5350 
3755 
2/6/ 
0567 

80-6793 
81-5197 
82-3601 
83-2005 
84-0409 

5C8/6/ 
52-3558 
52-8956 
53-4353 
53'975/ 

8396 
3796 
9/96 
4596 
9996 

863  / 
4033 
9435 
4838 
#240 

8866 
4271 
9675 
5080 
0485 

9/0/  9336 
4508  4745 
99/5  #/55 
5323  5565 
0730  0975 

9570 
4983 
0395 
5807 
(2(9 

9805 
5220 
0634 
6049 
1464 

#040 
5457 
0874 
6291 
/708 

0275 
5694 
1/14 
6533 
(953 

96 
97 
98 
99 
100 

20' 

19'  |  18' 

17' 

16' 

15' 

14'  |  13'  |  12' 

11' 

20' 

19'   18' 

17' 

16'  |  15' 

14' 

13' 

12' 

11' 

SINE. 

COSINE.            57° 
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TRAVERSE  TABLES. 


32°           COSINE. 

SINE.            32° 

w 

51'   52'   53'   54' 

55'  j  56' 

57' 

58 

Kf 

50'  |  51'  |  52'  |  53' 

54' 

55' 

5(j' 

57' 

58' 

59' 

i 

2 
3 
4 
5 

i 

2 
3 
4 
5 

S403 
6305 
5208 
3610 
20/3 

840  / 
6802 
5203 
3604 
2005 

8399 
6799 
5/98 
3597 
/997 

8398 
6796 
5/93 
359  / 
/9S9 

8396 
6792 
5/89 
3585 
/9S/ 

8395 
6789 
5/84 
3578 
(973 

8393 
6786 
5/79 
3572 
/965 

8391 
6783 
5/74 
3566 
(957 

8390 
6780 
5/70 
3559 
1949 

•8388 
/  '6777 
2-5/65 
3-3553 
4-1941 

"5422 
/  '0844 
/  '6266 
2'/688 

27;  10 

5424 
0849 
6273 
/698 
7/22 

5427 
0854 
628  / 
(707 
7/34 

5429 
0859 
6288 
1717 
7147 

5432 
0863 
6295 
(727 
7/59 

5434 
0868 
6303 
(737 
7/7/ 

5437 
0873 
63/0 
/747 
7/83 

5439 
0878 
6317 
(756 
7(95 

5442 
0883 
6325 
(766 
7208 

5444 
0888 
6332 
/776 
7220 

6 

7 
8 
9 
10 

04/5 
83/8 
7220 
5623 
4025 

0406 
8807 
7207 
5608 

4009 

0396 
8795 
7/95 
5594 

3994 

0387 
8784 
7/82 
5580 
3978 

0377 
8773 
7/70 
5566 
3962 

0368 
8762 
7/57 
5552 
3946 

0358 
875  / 
7/44 
5537 
3930 

0349 
8740 
7/32 
5523 
39/5 

0339 
8729 
7//9 
5509 
3899 

5-0330 
5'87/S 
6'7/06 
7-5495 
8-3S8J 

3-2532 
3-7954 
4-3376 
4'8798 
5-4220 

2546 
797) 
3395 
8820 

4244 

256( 
7988 
34/5 
8842 
4269 

2576 
8005 
3434 
8864 
4293 

2590 
8022 
3454 
8886 
43/7 

2605 
8039 
3473 
8908 
4342 

2620 
8056 
3493 
8930 
4366 

2634 
8073 
35(3 
8952 

439( 

2649 
8091 
3532 
8974 

44/5 

2664 
8108 
3552 
8996 
4440 

6 

7 
8 
9 
10 

II 
12 
13 
(4 
IS 
16 
17 
18 
19 
20 

2428 
0830 
9233 
7635 
6038 

24/0 
0811 
92/2 
76/3 
60/4 

2393 
0792 
9/92 
759  / 
5990 

2376 
0773 
9/7/ 
7569 
5967 

2358 
0754 
9/5/ 
7547 
5943 

234/ 
0735 
9/30 
7525 
59/9 

2323 
07/6 
9/09 
7503 
5896 

2306 
0697 
9089 
7480 
5872 

2289 
0678 
9068 
7458 
5848 

9'227I 
10  0659 
/0'904S 
H'7436 
(2-5824 

5-9642 
6-5064 
7-0486 
7-5908 
8'  (330 

9669 
5093 
05/7 
5942 
/366 

9695 
5/22 
0549 
5976 
(403 

9722 
5(52 
0581 
6010 
(440 

9749 
5/S/ 
06/3 
6044 
(476 

9776 
52/0 
0644 
6079 
/5/3 

9803 
5240 
0676 
61/3 

1549 

9830 
5269 
0708 
6/47 
/586 

9857 
5298 
0740 
6/8J 
(623 

9883 
5327 
077/ 
62/5 
/659 

II 
12 
13 
14 
IS 

4440 
2843 
245 
9648 

S050 

44/5 
28/6 
(2/7 
96/8 
80/9 

4390 
2789 
/I88 
9588 

7987 

4364 
2762 
f/60 
9558 
7956 

4339 
2735 
//32 
9528 
7924 

43/4 
2709 
//03 
9498 
7892 

4289 
2682 
(075 
9468 
7S6/ 

4263 
2655 
(046 
9438 
7829 

4238 
2628 
(0/8 
9408 
7797 

(3-42/3 
14-2601 
(S'0989 
/S'9378 
167766 

8-6752 
9'2/74 
9-7595 
/0'30/7 
/  0-8439 

679  / 

22/5 
7639 
3064 
8488 

6830 
2257 
7683 
3//0 

8537 

6869 
2298 
7727 
3(57 

8586 

6908 

2340 
777/ 
3203 
8635 

6947 
2381 
78/5 
3250 
8684 

6986 
2423 
7859 
3296 
8733 

7025 
2464 
7903 
3342 
8781 

7064 
2506 
7947 
3389 
8830 

7/03 
2547 
799) 
3435 
8879 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

6453 
4855 
3258 
660 
0063 

6420 
4821 
3222 
/622 
#023 

6386 
4786 
3/85 
1585 
9984 

6353 
4751 
3/49 
/547 
9944 

6320 
47/6 
3//3 
/509 
9905 

6287 
4682 
3076 
/47/ 
9865 

6254 
4647 
3040 
/433 
9826 

6221 
46(2 
3003 
(395 
9786 

6/87 
4577 
2967 
/357 
9747 

17-6/54 
/  8  "4542 
/9'293/ 
20'13I9 
20-9707 

/C386/ 
/  /  '9283 
/  2  '4705 
/3-0/27 
(3-5549 

39/3 
9337 
4762 
0186 
56/0 

3964 
939) 
4818 
0245 
567/ 

40/5 
9445 
4874 
0303 
5733 

4067 
9498 
4930 
0362 
5794 

4//S 
9552 
4986 
0420 
5855 

4/69 
9606 
5042 
0479 
59/6 

4220 
9660 
5099 
0538 
5977 

4272 
97/3 
5/55 
0596 
6038 

4323 
9767 
52// 
0655 
6099 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

8465 
6868 
5270 
3673 
2075 

8424 
6825 
5226 
3627 
2028 

8383 
6783 
5/82 
35S/ 
/98/ 

8342 
6740 
5/38 
3536 
(933 

8301 
6697 
5094 
3490 
/S86 

8260 
665S 
5049 
3444 
(839 

82/9 
66/2 
5005 
3398 
/79/ 

8178 
6569 
496  ( 
3352 
(744 

8/37 
6527 
49/6 
3306 
1696 

21-8096 
22'6484 
23'4872 
24-3260 
25'/649 

(4-097/ 
(4-6393 
I5-/S/5 
IS'7237 
16-2659 

(035 
6459 
/8S4 
7308 
2732 

1098 
6525 
/952 
7379 
2806 

1162 
6591 
2020 
7450 
2879 

(225 
6657 
2089 
T52J 
2952 

(289 
6723 
2/57 
759  / 
3026 

/352 
6789 
2226 
7662 
3099 

(416 
6855 
2294 
7733 
3)72 

/479 
6921 
2362 
7804 
3245 

(543 
6987 
243  / 
7875 
33/9 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

0478 
8880 
7283 
5685 
4088 

0429 
8830 
723  / 
5632 
4033 

0380 
8779 
7/79 
5578 
3977 

033  / 
8729 
7/27 
5524 
3922 

0282 
8678 
7075 
547  / 
3867 

0233 
8628 
7022 
54/7 
38/2 

0/84 
8577 
6970 
5363 
3756 

0(35 
8527 
69/8 
5309 
370  ( 

0086 
8476 
6856 
5256 
3646 

26-0037 
26-8425 
27-68/4 
28-5202 
29-3590 

16-8081 
17-3503 
17-8925 
(8-4347 
/  S'9769 

8/57 
358/ 
9006 
4430 
9855 

8233 
3659 
9086 
45/3 
9940 

8308 
3738 
9/67 
4596 
#026 

8384 
38/6 
9248 
4679 
0111 

8460 
3894 
9328 
4762 
0/97 

8535 
3972 
9409 
4845 
0282 

86(( 
4050 
9489 
4928 
0367 

8687 
4/28 
9570 
50/( 
0453 

8762 
4206 
9650 
5094 
0538 

31 
32 
33 

34 
35 

2490 
0893 
9295 
7698 
6191 

2434 
0835 
9236 
7637 
6037 

2377 
0776 
9/76 
7575 
5974 

2320 
07/8 
9//6 
75/3 
59// 

2263 
0659 
9056 
7452 

5848 

2206 
060/ 
8995 
7390 
5785 

2/49 
0542 
8935 
7328 
572  / 

2092 
0484 
8875 
7267 
5658 

2035 
0425 
88/5 
7205 
5595 

30-/978 
3  /  '0367 
3  /  '8755 
327/43 

33-5532 

I9'5(9/ 

20-06/3 
20-6035 
2P/457 
2C6879 

5279 
0703 
6/28 
(552 
6977 

5367 

0794 
622  / 
1648 

7074 

5455 
0884 
63/3 
(743 
7/72 

5543 
0975 
6406 
1838 

7270 

563( 
(065 
6499 
(933 

7367 

57/9 
1155 
6592 
2028 
7465 

5806 
(246 
6685 
2124 
7563 

5894 
/336 
6777 
22/9 
7660 

5982 

/426 
6870 
23/4 
7758 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

4503 
2906 
1308 
97)  / 
81(3 

4438 
2839 
/240 
964/ 
8042 

4374 
2773 
//72 
9572 
797/ 

4309 
2707 
(104 
9502 
7900 

4244 
2640 
(037 
9433 
7829 

4/79 
2574 
0969 
9363 
7758 

4//5 
2508 
090  / 
9294 
7687 

4050 
244  / 
0833 
9224 
76/5 

3985 
2375 
0765 
9/54 
7544 

34-3920 
35-2308 
36-0696 
36  '9085 
37-7473 

22  '230  / 
22  '7723 
23-3/45 
23-8567 
24-3989 

240  / 
7825 
3250 
8674 
4099 

250/ 
7928 
3355 
8782 
4209 

2601 
803/ 
3460 
88S9 
43/9 

2702 
8/33 
3565 
8997 
4428 

2802 
8236 
3670 
9/04 
4538 

2902 
8338 
3775 
92/2 
4648 

3002 
844f 
3880 
93(9 
4758 

3/02 
8543 
3985 
9426 
4868 

3202 
8646 
4090 
9534 
4978 

41 
42 
43 

44 
45 

46 

47 
48 
49 
50 

65/6 
4918 
332/ 
(723 
0/26 

6443 
4844 
3245 
(646 
#047 

6370 
4770 
3/69 
/56S 
9968 

6298 
4696 
3093 
(491 
9889 

6225 
462/ 
30/8 
(4(4 
98/0 

6/52 
4547 
2942 
(336 
973  ( 

6080 
4473 
2866 
(259 
9652 

6007 
4398 
2790 
1181 
9573 

5934 
4324 
27/4 
//04 

9494 

3S-586/ 
39-4250 
40-2638 
41-1026 
4C94/5 

24-94/1 
25-4833 
26-0255 
26-5677 
27'  (099 

9523 

4948 
0372 
5796 
/22/ 

9636 

5062 
0489 
59/6 
/343 

9748 
5/77 
0606 
6036 
(465 

9860 
5292 
0724 
6/55 
(587 

9973 
5407 

0841 
6275 
/709 

#085 
5522 
0958 
6395 
/83/ 

0(97 
5636 
1075 
65(4 
(953 

0309 
575/ 
//92 

6634 
2076 

0422 
5866 
/3/0 
6754 
2/98 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

8528 
693  / 
5333 
3736 
2/38 

8448 
6849 
5250 
3651 
205  / 

8367 
6767 
5/66 
3565 
(965 

8287 
6684 
5082 
3480 
/878 

8206 
6602 
4999 
3395 
(79( 

8(26 
6520 
49/5 
3309 
1704 

8045 
6438 
483  / 
3224 
(6/7 

7964 
6356 
4747 
3/39 
(530 

7884 
6273 
4663 
3053 
/443 

42'7S03 
43-6/91 
44-457S) 
45'296S 
46'/356 

27'652/ 
28'  (942 
28V364 
29-2786 
29-8208 

6645 
2070 
7494 
29/8 
8343 

6770 
2/97 
7624 
3050 
8477 

6894 
2324 
7753 
3/82 
86/2 

70/9 
245) 
7882 
33/4 
8746 

7/44 
2578 
80/2 
3446 
8880 

7268 
2705 
8141 
3578 
90/5 

7393 
2832 
827  ( 
37(0 
9/49 

75/7 
2959 
8400 
3842 
9283 

7642 
3085 
8529 
3973 
94/7 

51 
52 
53 
54 
55 

054  ( 
8943 
7346 
5748 
4151 

0452 
8853 
7254 
5655 

4056 

0364 
8763 
7/63 
5562 
396) 

0276 
8673 
707  / 
5469 
3867 

})I87 
8583 
6980 
5376 
3772 

0099 
8493 
6888 
5282 
3677 

#010 
8403 
6796 
5/89 
3582 

9921 
83/3 
6704 
5096 
3487 

9833 
8223 
66/3 
5003 
3392 

46-9744 
47-8/33 
48-6521 
49-4909 
50-3297 

30'3630 
30'9052 
3  /  '4474 
3  /  "9896 
32  '531  8 

3767 
9/92 
4616 
#040 
5465 

3904 
V33I 

4758 
0/85 
56/2 

4041 
9470 
4900 
0329 
5758 

4/78 

9609 
504  / 
0473 

5905 

4314 

9749 
5/83 
06/7 
605/ 

445  / 
9888 
5324 
0761 
6/98 

4588 
#027 
5466 
0905 
6344 

4725 
0166 
5608 
1049 
649  / 

486/ 
0305 
5749 
//93 
6637 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

2553 
0956 
9358 
7761 
6163 

2457 
0858 
9259 
7660 
606( 

236  / 
0760 
9/59 
7559 
5958 

2264 
0662 
9060 
7458 
5856 

2/68 
0564 
896  ( 
7357 
5753 

2072 
0466 
8861 
7256 
5650 

(975 
0368 
876/ 
7/54 
5547 

(879 
0270 
8662 
7053 
5445 

/7S2 
0/72 
8562 
6952 
5342 

51-1686 
52-0074 
52-8462 
53-6851 
54-5239 

33-0740 
33-6/62 
34-/5S4 
34-7006 

35-2428 

0889 
63/4 
/738 
7/63 
2587 

/038 
6465 
(892 
73/9 
2746 

//87 
66/7 
2046 
7475 
2905 

(336 
6768 
2200 
7632 
3063 

/4S5 
6920 
2354 
7788 

3222 

/634 
707/ 
2508 
7944 
33S/ 

1783 
7222 
2661 
8/00 
3539 

(932 
7374 
28/5 
8257 
3698 

208/ 
7525 
2969 
84/3 
3857 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

4566 
2968 

137; 

9773 

8/76 

4462 
2863 
(264 
9665 
8066 

4358 
2757 
//56 
9556 
7955 

4253 
265  / 
/049 
9447 
7844 

4/49 
2545 
0942 
9338 
7734 

4045 
2439 
0834 
9229 
76J3 

3940 
2333 
0727 
9/20 
75/3 

3836 
2227 
0619 
90/0 
7402 

3732 
2/2/ 
051  1 
8901 
7291 

55-3627 
56-20/5 
57"0404 
57-8792 
58'7/SO 

357850 
36-3272 
36-8694 
37-41/6 
37-9538 

son 

3436 
8860 
4285 
9709 

8/73 
3600 
9026 
4453 
9880 

8334 
3763 
9/93 
4622 
#05/ 

8495 
3927 
9359 
4790 
0222 

8656 
409/ 
9525 
4959 
0393 

SS/7 
4254 
969( 
5/27 
0564 

8979 
44/8 
9857 
5296 
0735 

9/40 
458/ 
#023 
5464 
0906 

9301 

4745 
0(89 
5633 
/077 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

6578 
4981 
3383 
/786 
0/88 

6465 
4867 
3268 
1669 
#070 

6354 
4754 
3/53 
/552 
9952 

6242 
4640 
3038 
t436 
9833 

6/30 
4526 
2923 
(3/9 
97/5 

60/8 
44/2 
2807 
1202 
9596 

5906 
4299 
2692 
(085 
9478 

5793 
4/85 
2576 
0968 
9359 

5681 
4071 
2461 
0851 
9240 

59-5569 
60-3957 
6  /  '2345 
62-0733 
62  '9  (22 

38  '4960 
39-0382 
39-5804 
40-/226 
40-6648 

5/33 
0558 
5982 
(407 
683  / 

5307 
0734 
6(61 
/58S 
70/4 

5480 
09/0 
6339 
(768 
7/98 

5654 
/086 
65/7 
(949 
738  / 

5827 
/26/ 
6696 
2/30 
7564 

600  / 
/437 
6874 
23/0 
7747 
3/84 
8620 
4057 
9494 
4930 

6/74 
(6/3 
7052 
249  / 
7930 

6347 
(789 
7230 
2672 

S//3 

652/ 
(964 
7408 
2852 
8296 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

859  / 
6994 
5396 
3799 
2201 

847  / 

6872 
5273 
3674 
2075 

835) 
6750 
5150 
3549 
/949 

823  / 
6629 
5027 
3424 
(822 

8((( 

6507 
4904 
3300 
1696 

7991 
6386 
4780 
3/75 
/569 

787/ 
6264 
4657 
3050 
/443 

7751 
6142 
4533 
2925 
(3/6 

7630 
6020 
44/0 
2800 
//90 

63-75/0 
64-5898 
65-4287 
66-2675 
67-/063 

4C2070 
4/7492 
42-29(4 
42'8336 
43-3758 

2256 
7680 
3/04 
8529 
3953 

244  ( 
7868 
3295 
8722 
4149 

2627 
8056 
3486 
89/5 
4344 

28/3 
8244 
3676 
9/08 

4540 

2998 
8432 
3867 
9301 

4735 

3369 

8808 
4247 
9686 

5/26 

3555 
8996 
4438 
9879 
532/ 

3740 
9/84 
4628 
#072 
55/6 

76 
77 

78 
79 
80 

81 
82 
83 
84 
85 

0604 
9006 
7409 
58// 
42/4 

0476 
8877 
7278 
5679 
4080 

0348 
8747 
7/47 
5546 
3945 

0220 
86/8 
70/6 
5413 
38/f 

#092 
8488 
6885 
528/ 
3677 

9964 
8359 
6753 
5/48 
3543 

9836 
8229 
6622 
50/5 
3408 

9708 
8099 
649  / 
4882 
3274 

9580 
7970 
6359 
4749 
3/39 

67  '945  / 
68-7840 
69-6228 
70-46/6 
71  '3005 

43-9(80 
44-4602 
45-0024 
45'5446 
46-0868 

9378 
4802 
0226 
565/ 
/075 

9576 
5002 
0429 
5856 
(283 

9773 
5203 
0632 
606/ 
/49( 

997/ 
5403 
0835 
6266 
1698 

«.'••• 
5603 
/038 
6472 
(906 

0367 
5803 
(240 
6677 

2113 

0565 
6004 
(443 
6SS2 
232  / 

076,'' 
620« 
1645 
7087 
2528 

0960 
6404 
1848 
7292 
2736 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 

87 
88 
89 
90 

26/6 
1019 

9421 
7824 
6226 

2480 
0881 
9282 
7683 

6084 

2345 
0744 
9/43 
7543 
5942 

2209 
0607 
9004 
7402 
5800 

2073 
0469 
8866 
7262 
5658 

(937 
0332 
8726 
7(2) 
55/6 

I80( 
0194 
8587 
6980 
5373 

(665 

#057 
8448 
6839 
523/ 

(529 
99/9 
8309 
6699 
5089 

72-1393 
72-9781 
73-8/70 
74-6558 
75  4946 

46-6290 
47-171  1 
477/33 
48-2555 
487977 

6500 
(924 
7349 
2773 
8(97 

67/0 

2/37 
7564 
2990 
84/7 

6920  7/30 
2349  2562 
7779  7993 
3208  3425 
8637  8857 

7340 
2774 
8208 
3643 
9077 

7550 
2987 
8423 
3860 
9297 

7760 
3/99 
8638 
4077 
95/6 

7970 
34// 
8S53 
4294 
9736 

8/80 
3624 
9068 
4512 
9956 

91 
92 
93 
94 
95 

4629 
303/ 
(434 
9836 
8239 

4485 
2886 
1287 
9688 
8089 

4341 
2741 
//40 
9540 
7939 

4198 
2596 
0993 
939( 
7789 

4054 
2450 
0847 
9243 
7639 

39/0 
2305 
0699 
9094 
7489 

3766 
2/59 
0552 
8945 
7339 

3622 
20/4 
0405 
8797 
7/88 

3478 
(868 
0258 
8648 
7038 

76'3334 
77-1723 
78'Otll 
78-8499 
79-6888 

49-3399 
49'882/ 
50-4243 
50-9665 
5/-5087 

3622 
9046 
4471 
9895 
53/9 

3844 
927  / 
4698 
#/25 
5552 

4066 
9496 
4925 
0354 
5784 

4289 
9720 
5(52 
0584 
6016 

45// 
9945 
5379 
08/4 
6248 

4733 
#/70 
5606 
(043 
6480 

4955 
0394 
5833 
(272 
67/2 

5/77 
06/9 
6060 
(502 
6943 

5400 
0843 
6287 
/73/ 

7/75 

91 
92 
93 
94 
95 
~96 
97 
98 
99 
100 

96 

97 
98 
99 
100 

57 

664f 
5044 
3446 
1849 
0251 

6490 
4891 
3292 
1693 

#£94 

6338 
4738 
3/37 
1536 
9936 

6187 
4584 
2982 
1380 

9778 

6035 
443  / 
2828 
(224 

9620 

5883 

4278 
2673 
(067 
9462 

5732 
4/25 
25/8 

out 

9304 

5580 
397/ 
2363 
0754 
9/46 

5428 
38/8 
2207 
0597 
8987 

80'5276 
8/3664 
82-2052 
83  '044  / 

83-8829 

52-0509 
52'593/ 
53'  (353 
53-6775 
54-2/97 

0744 
6/6S 
/593 
70/7 

2442 

0978 
6405 
/832 
7259 

2686 

1213 
6642 
2072 
750  / 
2930 

(447 
6879 
231  / 
7743 
3/74 

I68'2 
7116 

2550 
7985 

34/9 

(9/6 
7353 

2790 
8226 
3663 

2/5/ 

7590 
3029 
8468 
3907 

2385 
7826 
3268 
8709 
4/5/ 

26/9 

8063 
3507 
S95/ 
4395 

ro 

9'   8'   7' 

6' 

5'  |  4' 

3' 

2'     1' 

10'    Sf 

8'    7    6"  |  5' 

4' 

3' 

2' 

r 

Sure. 

COSINE.           57* 

TRAVERSE  TABLES. 


33°            COSINE. 

SINE. 

33° 

; 

2 
3 
4 
5 
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r 

2'  |  3' 

4' 

y 

6' 

T  \  8'    9' 

0'   |  1'  |  2'  I  3'  |  4' 

.V  |  6' 

I 

8' 

9' 

; 

2 
3 
4 
5 
6 
7 
8 
9 
10 

8387 
6773 
5/60 
3547 
1934 

8385 
6770 
5/55 
3540 
(926 

8384 
6767 
5(5( 
3534 
19/8 

8382 
6764 
5(46 
3528 
(9(0 

8380 
676/ 
5/4/ 
352/ 
(902 

8379 
6758 
5/36 
35/5 
(894 

8377 
6754 
5(32 
3509 
1886 

8376 
675  ( 
5/27 
3502 
(878 

8374 
6748 
5/22 
3496 

/S70 

'8372 
(  '6745 
•2'5II7 
3'3490 
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4233 

0575 
8953 
7332 
57(( 

4090 

0438 
88/5 
7(92 
5570 
3947 

0301 
8677 
7053 
5428 
3804 

0/65 
8539 
69/3 
5287 
3661 

72-0028 
72-8400 
73-6773 
74'5/45 
75-35(3 

46-8390 
47-3836 
47  '9282 

48-4729 
49-0/75 

8599 

4048 
9497 
4946 
0395 

8809 
4260 
97/2 
5/63 
06/4 

9019 

4473 
9926 
5380 
0834 

9228 
4685 
#I4( 
5597 
(053 

9438 
4897 
#355 
58(4 
(272 

9648 
5/09 
0570 
603  / 
(492 

9857 
532  ( 
0784 
6248 
1711 

#067 
5533 
0998 
6464 
(930 

0276 
5745 
/2(3 
668  1 
2(50 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

56 

3/90 
(577 
9964 
8350 
6737 

3046 
(43( 
9816 
620/ 
6586 

2902 
(285 
9669 
8052 
6436 

2757 
((39 
952  / 
7903 
6285 

26/3 
0993 
9374 
7754 
6134 

2469 
0847 
9226 
7605 
5984 

2324 
070( 
9078 
7456 
5833 

2/79 
0555 
893( 
7306 
5682 

2035 
0409 
8783 
7/57 
5531 

76-1890 
77-0262 
77-8635 
787007 
79-5380 

49  '562  ( 
50'  (068 
50'65/4 
5C(96( 
5C7407 

5844 
(292 
674  ( 
2(90 
7639 

6065 
(5/7 
6968 
2419 
787( 

6287 
/74( 
7195 
2648 
8/02 

6509 
/965 
742( 
2878 
8334 

673( 
2/90 
7648 
3/07 
8565 

6953 
24(4 
7875 
3336 
8797 

7/74 
2638 
8/01 
3565 
9028 

7396 
2862 
8328 
3794 
9260 

76(8 
3086 
8555 
4023 
949  / 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

5/24 
35(0 
(897 
0284 
867( 

4972 
3357 
1742 
#(27 
85/2 

4819 
3203 
(587 
9970 
8354 

4667 
3049 
/43/ 
98/3 
8/95 

45/5 
2895 
(276 
9656 

8036 

4362 
274  ( 
((20 
9499 
7878 

4210 
2587 
0964 
9342 
77/9 

4057 
2433 
0809 
9(84 
7560 

3905 
2279 
0653 
9027 
740  ( 

SO'3752 
81-2125 
82-0497 
82-8869 
83'7242 

52-2853 
52-8300 
53-3746 
53-9(93 
54-4639 

3088 

8537 
3985 
9434 
4883 

3322 

8773 
4224 
9676 
5/27 

3556 
9010 
4463 
99/7 
537; 

3790 
9246 
4702 
#(58 
5615 

4024 
9483 

494) 
0400 
5858 

4258 
97/9 
5(80 
064  ( 
6/02 

4492 
9955 
54/9 
0882 
6346 

4726 
#(92 
5657 
//23 
6589 

4959 
0428 
5896 
(364 
6833 

CO' 

69' 

68'  |  57' 

50' 

55' 

54' 

53' 

52' 

51' 

60'   |  5!)'  |  58'  |  57'  |  56'  |  55'   54'   53' 

521 

51' 

SINE. 

COSINE.            56° 

TRAVERSE  TABLES. 


33°           COSINE. 

SINE.            33° 

10' 

ii' 

12'   IS 

14'  !  15'   16' 

17'   18'    19' 

10' 

11'  |  12'   13'   14'   15'  |  16'   17'   lh'  |  19' 

( 
2 

3 

4 
5 

/ 

2 
3 
& 
5 

837/ 
6742 
5((2 
3483 
(854 

8369 
6738 
5(08 
3477 
(846 

8368 
6735 
5(03 
347( 
1838 

8366 
6732 
5098 
3464 
(830 

8364 
6729 
5093 
3458 
(822 

8363 
6726 
5089 
345  ( 
(8(4 

S36/ 
6723 
5084 
3445 
(806 

8360 
67/9 
5079 
3439 
(798 

8358 
67(6 
5074 
3432 
1790 

'8356 
C67/3 
2-5069 
3-3426 
4-1782 

•547  ( 
1  '0942 
C64/2 
2-/S83 
27354 

5473 
0946 
6420 
(893 
7366 

5476 
0951 
6427 
(903 
7378 

5478 
0956 
6434 
19/2 
7390 

5480 
096( 
644  ( 
(922 
7402 

5483 
0966 
6449 
/932 
74/5 

5485 
0971 
6456 
(941 
7427 

5488 
0976 
6463 
(951 
7439 

5490 
09SO 
647/ 
/96/ 

745) 

5493 
0985 
6478 
1971 
7463 

6 

7 
8 
9 
10 

0225 
8596 
6967 
5337 

3708 

02(5 
8585 
6954 
5323 

3692 

0206 
8574 
694( 
5309 
3676 

0(96 
8562 
6928 
5294 
366( 

0(87 
8551 
6916 
5280 
3645 

0(77 
8540 
6903 
5266 

3629 

0/68 
8529 
6890 
525  / 
3613 

0(58 
85(8 
6877 
5237 

3597 

0/48 
8507 
6865 
5223 
358( 

5'0(39 
5'8495 
6-6852 
7-5208 
8  '3565 

3'2825 
3'8295 
4-3766 
4-9237 

5'4708 

2839 
83/2 
3786 
9259 
4732 

2854 
8329 
3805 
928  / 
4756 

2868 
8346 
3825 
9303 
478( 

2883 
8363 
3844 
9324 
4805 

2898 
838( 
3863 
9346 
4829 

29/2 
8398 
3883 
9368 

4S54 

2927 
84/5 
3902 
9390 
4878 

294  ( 
8432 
3922 
94(2 
4902 

2956 
8449 
394  1 
9434 
4927 

6 
7 
8 
9 
II 

II 
12 
13 
(4 
IS 

2079 
0450 
8821 
7(92 
5562 

2062 
043  ( 
8800 
7/69 
5539 

2044 
04(2 
8779 
7(47 
55(5 

2027 
0393 
8759 
7/25 
549  / 

2009 
0373 
8738 
7(02 
5467 

(99( 
0354 
87/7 
7080 
5443 

(974 
0335 
8696 
7058 
54(9 

(956 
03/6 
8676 
7035 
5395 

/939 

0297 
8655 
70/3 
5371 
3729 
2087 
0445 
8803 
7/61 

9'I92I 
(0-0278 
/  D'8634 
(/'699/ 
(2'5347 
"(3-3704 
(4'2060 
(5'04/7 
(S'8773 
(6-7/30 

6'0/7S 
6'5649 
7-//20 
7'659( 
S'206/ 

0205 
5678 
//52 
6625 
2098 

0232 
5708 
//83 
6659 
2(34 

0259 
5737 
/2/5 
6693 
2(7( 

0285 
5766 
(246 
6727 
2207 

03/2 
5795 
(278 
676( 
2244 

0339 
5824 
(3/0 
6795 
2280 

0366 
5854 
(34( 
6829 
2317 

0393 
5883 
(373 
6863 
2353 

04/9 
59/2 
(405 
6897 
2390 

(1 
(2 
(3 
14 
(5 

16 
17 

ia 

19 

20 

3933 
2304 
0675 
9046 
74/7 

3908 
2277 
0646 
90/5 
7385 

3882 
2250 
06(8 
8985 
7353 

3857 
2223 
0589 
8955 
7321 

383( 
2(96 
0560 
8925 
7289 

3806 
2/69 
0532 
8894 
7257 

3780 
2(42 
0503 
8864 
7225 

3755 

2/(4 
0474 
8834 
7/93 

87532 
9-3003 
9-8474 
/  D'3944 

/0'94/5 

757( 

3044 
85(8 
399  ( 

9464 

76(0 

3086 
856  ( 
4037 
95/3 

7649 
3/27 
8605 
4083 
956/ 

7688 
3(68 
8649 
4/29 

9  MO 

7727 
32/0 
8693 
4/76 
9659 

7766 
325  ( 
8737 
4222 

9707 

7805 
3293 
8780 
4268 

9756 

7844 
3334 
8824 
43(4 
9S05 

78S3 
3375 
8868 
4361 
9853 

(6 
17 
18 
19 

20 

21 
22 
23 
24 
25 

5787 
4(58 
2529 
0900 
927( 

5754 
4/23 
2492 
0862 
923  / 

572( 
4088 
2456 
0823 
9191 

5687 
4053 
24(9 
0785 
9(51 

5654 
40/8 
2382 
0747 
9111 

5620 
3983 
2346 
0709 
9072 

5587 
3948 
2309 
0670 
9032 

5553 
39(3 
2272 
0632 
8992 

5520 
3878 
2236 
0594 
8952 

17-5486 
/8-3S42 
19  2(99 
20  '0555 
20-89(2 

/  /  '4886 
12-0357 
/  2  '5828 
(3"(298 
(3'6769 

4937 
04(0 
5884 
(357 
6830 

4988 
0464 
5940 
(4/5 
6891 

5039 
05/7 
5996 
(474 
6952 

5090 
0571 
605  / 
(532 
70/2 

5/42 
0625 
6/07 
(590 
7073 

5/93 
0678 
6/63 
(649 
7(34 

5244 
0732 
62/9 
(707 
7/95 

5295 
0785 
6275 
(765 

7256 

5346 
0838 
633  / 
(824 

73/6 

21 
22 
23 
111 
25 

26 
27 
28 
29 
30 

7642 
60(2 
4383 
2754 
((25 

7600 
5969 
4339 
2708 
(077 

7559 
5926 
4294 
2662 
(029 

75(7 
5883 
4249 
26/5 
0982 

7476 
5840 
4205 
2569 
0934 

7434 
5797 
4(60 
2523 
0886 

7393 
5754 
4((5 
2477 
0838 

7351 
57/( 

4071 
2430 
0790 

73/0 

5668 
4026 
2384 
0742 

2  C7268 
22-5625 

23-398) 
24-2338 
25-0694 

(4-2240 
(477/1 

/  5  '3  /  8  / 
(5-8652 
(6'4/23 

2303 
7776 
3250 

8723 
4/96 

2366 

7842 
33/8 
8793 
4269 

2430 
7908 
3386 
8864 
4342 

2493 

7973 
3454 
S934 
44(5 

2556 
8039 
3522 
9005 
4488 

26(9 

8/05 
3590 
9076 
4561 

2683 
S/7( 
3658 
9/46 
4634 

2746 
8236 
3726 
92(7 

4707 

2809 
8302 
3794 
9287 
4780 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

9496 
7866 
6237 
4608 
2979 

9446 
78/6 
6/85 
4554 
2923 

9397 
7765 
6/32 
4500 
2868 

9348 
77(4 
6080 
4446 
28(2 

9298 
7663 
6027 
4392 
2756 

9249 
76/2 
5974 
4337 
2700 

9(99 
756  ( 
5922 
4283 
2644 

9/50 
7509 
5869 
4229 
2588 

9/00 
7458 
58(6 
4(75 
2533 

25-905) 
26-7407 
27-5764 
28-4(20 
29-2477 

(6-9594 
(7'5064 
(8-0535 
(8-6006 
/9'(477 

9669 
5/42 
06/6 
6089 
(562 

9745 
5220 
0696 
6/71 

(647 

9820 
5298 
0776 
6254 
(732 

9S95 
5376 
0856 
6337 
18(7 

9971 
5454 
0937 
6420 
/903 

#046 
5532 
(0/7 
6502 

(988 

0/22 
56/0 

/097 
6585 
2073 

0/97 
5687 
//78 
6668 
2/58 
"7648" 
3/38 
8629 
4119 
9609 

0272 
5765 
(258 
6750 
2243 
7736 
3228 
8721 
4214 
9706 

31 
32 
33 
34 
35 

36 
37 
38 
39 

40 

(350 
972/ 
809  ( 
6462 
4833 

(292 
9662 
803  ( 
6400 
4769 

(235 
9603 
7970 
6338 

4706 

(/78 
9544 
79(0 
6276 
4642 

((20 

9485 
7849 
62(4 
4578 

/063 
9426 
7789 
6(52 
45(4 

(006 
9367 
7728 
6089 
445  ( 

0948 

9308 
7667 
6027 
4387 

089  ( 

9249 
7607 
5965 
4323 

30-0833 
30-9/90 
31  '7546 
32-5903 
33-4259 

19-6947 
20-24(8 
207889 
2  (  '3360 
2C883/ 

7035 

2508 
7982 
3455 
8928 

7/23 
2598 
8074 
3550 
9025 

72/0 
2688 
8/67 
3645 
9/23 

7298 
2778 
8259 
3739 
9220 

73S6 
2868 
8351 
3834 
93/7 

7473 
2959 
8444 
3929 
94(5 

7561 
3048 
8536 
4024 
9512 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

3204 
(575 
9946 
83(6 
6687 

3(39 
(508 
9877 
8246 
66(6 

3073 
I44/ 
9809 
8(76 
6544 

3008 
(374 
9740 
8(06 
6472 

2943 
/307 
9672 
8036 
640  1 

2877 
(240 
9603 
7966 
6329 

28(2 
((73 
9534 
7896 
6257 

2746 
//06 
9466 
7825 
6/85 

268  / 
(039 
9397 
7755 
6/(3 

34-26/6 
35-0972 
35-9328 
367685 
37'  604  / 

22'430) 
22-9772 
23-5243 
24-07(4 
24-6(84 

440  ( 
9874 
5348 
082( 
6294 

450/ 
9977 
5452 
0928 
6403 

460( 
#079 
5557 
(035 
65/3 

4700 
0/81 
5661 
((42 
6622 

4800 
0283 
5766 
(249 
6732 

4900 
0385 
587( 
(356 
684  ( 

5000 
0487 
5975 
(463 
695  ( 

5099 
0590 
6080 
(570 
7060 

5(99 
0692 
6184 
/677 
7/70 

41 

42 
43 
44 
45 

46 
47 
48 
49 
50 

5058 
3429 
1800 
0(7( 
854  ( 

4985 
3354 
1723 
0093 
8462 

49(2 
3279 
(647 
#0/5 
8382 

4838 
3204 
(570 
9936 
8303 

4765 
3(29 
(494 
9858 
8223 

4692 
3055 
(4/7 
9780 
8/43 

46/8 
2980 
(34) 
9702 
8063 

4545 
2904 
1264 
9624 

7984 

447  ( 
2829 
1188 
9546 
7904 

38-4398 
39-2754 
40'(//( 
40-9467 
4C7824 

25'  (655 
257(26 
26-2597 
26-8067 
27-3538 

(767 
7240 
27(4 
8(87 
3660 

/879 
7355 
2830 
8306 
3782 

(991 
7469 
2947 
8425 
3903 

2(03 
7583 
3064 
8544 
4025 

22(5 
7698 
3(8( 

8664 
4/47 

2327 
78/2 
3298 
8783 
4268 

2439 
7926 
34(4 
8902 
4390 

2550 
804( 
353  ( 

902( 
45// 

2662 
8/55 

3648 
9140 
4633 

46 

47 
48 
49 
50 

5; 
52 
53 
54 
55 

6912 
5283 
3654 
2025 
0395 

683  / 
5200 
3570 
1939 
0308 

6750 
5//7 
3485 
(853 
0220 

6669 
5035 
340( 
(767 
0(33 

6587 
4952 
33/6 
lit  I 
#045 

6506 
4869 
3232 
(595 
9957 

6425 
4786 
3/47 
/508 
9870 

6343 
4703 
3063 
(422 
9782 

6262 
4620 
2978 
/336 
9694 

42'6(80 
43-4537 
44-2893 
45-  (250 
45-9606 

27-9009 
28-4480 
28'9950 
29-5421 
30-0892 

9/33 

4606 
#079 
5553 
(026 

9257 
4733 
0208 
5684 
//60 

938  / 
4859 
0337 
58/6 
(294 

9505 
4986 
0466 
5947 
(427 

9630 
5//2 
0595 
6078 
(561 

9754 
5239 
0724 
62/0 
1695 

9878 
5365 
0853 
634  ( 
(829 

#002 
5492 
0982 
6472 
/963 

0(26 
56/8 
(((/ 
6604 
2096 

SI 

52 
53 
54 
55 

56 
57 
58 
59 
60 

8766 
7(37 
5508 
3879 
2250 

8677 
7046 
54(6 
3785 
2(54 

8588 
6956 
5323 
369  ( 
2059 

8499 
6865 
523  ( 
3597 
(963 

84(0 
6774 
5(38 
3503 
(867 

8320 
6683 
5046 
3409 
1772 

8231 
6592 

4953 
33/5 
(676 

8(42 
650( 
486( 
322  / 
(580 

8052 
64/0 
4768 
3/26 
(484 

467963 
47-63/9 
48-4676 
49'3032 
50-/389 

30-6363 
31-1833 

3/730  4 
32-2775 
32-8246 

6499 
/972 
7445 
29/9 
8392 

6635 

21  II 
7587 
3062 
8538 

6772 
2250 
7728 
3206 
£684 

6908 
2388 
7869 
3349 

8830 

7044 
2527 
80/0 
3493 
8976 

7(80 
2666 
8/5( 
3637 
9)22 

73/7 
2804 
8292 
3780 

9268 

7453 
2943 
8433 
3923 
94/4 

7589 

3082 
8574 
4067 
9560 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

0620 
899  ( 
7362 
5733 
4104 

0523 
8893 
7262 
563) 
4000 

0426 
8794 
7(62 
5529 
3897 

0329 
8695 
7061 
5427 
3793 

0232 
8596 
696( 
5325 
3690 

0135 
8497 
6860 
5223 
3586 

#037 
8398 
6760 
5)2( 
3482 

9940 
8300 
6659 
5019 
3379 

9843 
820  / 
6559 
49/7 
3275 

SO'9745 
5C8(02 
52-6458 
53-48(4 
54-3171 

33-37(7 
33-9(87 
34-4658 
35  '0(29 
35-5600 

3865 
9338 
480 
0285 
5758 

40/4 
9489 
4965 
0440 
59/6 

4/62 
9640 
5//S 
0596 
6074 

43/0 
979  / 
527( 
0752 
6232 

4459 
9942 
5425 
0908 
639) 

4607 
#093 
5578 
(063 
6549 
3034 
75(9 
3005 
8490 
3976 

4756 
0243 
573( 
(2/9 
6707 

4904 
0394 
5884 
(375 
6865 

5052 
0545 
6038 
(530 
7023 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

2475 
0845 
92(6 
7587 
5958 

2370 
0739 
9(08 
7477 
5847 

2264 
0632 
9000 
7367 
5735 

2(59 
0525 
889( 
7257 
5624 

2054 
04/9 
8783 
7/47 
55/2 

(949 
03(2 
8675 
7037 
5400 

(844 
0205 
8566 
6927 
5289 

/73S 
#098 
8458 
68/7 
5/77 

(633 
999( 
8349 
6707 
5065 

55-1527 
55-9884 
56-8240 
57  '6597 
58-4953 

36'(070 
36'654( 
37-20(2 
37-7483 
38-2953 

(23) 
6704 
2/77 
765( 
3/24 

(392 
6867 
2343 
78/9 
3294 

(552 
7030 
2508 
7987 
3465 

(7/3 
7/93 
2674 
8/54 
3635 

(874 
7356 

2839 
8322 
3805 

2/95 

7682 
3/70 
8658 
4/46 

2355 
7845 
3336 
8826 
43(6 

25(5 
8008 
350  / 
8993 
4486 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

4329 
2700 
(070 
944  ( 
78(2 

4216 
2585 
0954 
9323 
7693 

4/03 
2470 
0838 
9206 
7573 

3990 
2356 
0722 
9088 
7454 

3876 
2241 
0605 
8970 
7334 

3763 
2(26 
0489 
8852 
72/5 

3650 
2011 
0372 
8734 
7095 

3537 
(896 
0256 
86(6 
6975 

3423 
(78( 
0(39 
8497 
6856 

59-33/0 
60-/666 
6C0023 
6  1  '8379 
62-6736 

38-8424 
39-3895 
39-9366 
40-4836 
4  (  '0307 

8597 
4070 
9543 
50/7 
0490 

8770 
4246 
972  / 
5/97 
0672 

8943 
442( 
9899 
5377 
0855 

91  15 
4596 
#076 
5557 
(037 

9288 
477( 
0254 
5737 
(220 

9461 
4946 
0432 
59(7 
/402 

9634 
5/2/ 
0609 
6097 
(585 

9806 
5296 
0787 
6277 

/767 

9979 
547( 
0964 
6457 
(949 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

6183 
4554 
2925 
(295 
9666 

6062 
443  ( 
2800 
1(70 
9539 

594  ( 
4309 
2676 
(044 
94// 

5820 
4/86 
2552 
09/8 
9284 

5699 
4063 

2428 
0792 
9/56 

5578 
3940 
2303 
0666 
9029 

5456 
38/7 
2(79 

0540 
8901 

5335 
3695 

2054 
0414 
8774 

52(4 
3572 
(930 
0288 
8646 

63-5092 
64-3449 
65'(805 
66  '0(62 
66-85(8 

4  (  '5778 

42'/249 
42-6720 
43-2/90 
43766) 

5963 
(436 
6909 
2383 
7856 

6/48 
(624 
7099 
2575 
805( 

6333 
(8(( 
7289 
2767 
8245 

65/8 
(998 
7479 
2959 
8440 

6703 
2(86 
7669 
3/52 
8635 

6888 
2373 
7858 
3344 
8829 

7073 
2560 
6048 
3536 
9024 

7257 
2748 
8238 
3728 
92(8 

7442 
2935 
8427 
3920 
94/3 

76 
77 
78 
79 
80 

SI 

82 
83 
84 
85 

8037 
6408 
4779 
3(49 

(520 

7908 
6277 
4647 
3016 

1385 

7779 
6/47 
45(4 
2882 
(250 

7650 
60(6 
4382 
2748 
1(14 
9480 
7846 
62(2 
4578 
2945 

752  ( 
5885 
4250 
26(4 
0979 
9343 
7708 
6072 
4437 
280  ( 

7392 
5755 
4t(8 
2480 
0843 
9206 
7569 
5932 
4295 
2658 

7263 
5624 
3985 
2346 
0708 
9069 
7430 
579  / 
4/53 
25/4 

7/33 
5493 
3853 
22/2 
0572 
8932 
729  ( 
565  ( 
4011 
2370 

7004 
5362 
3720 
2078 
0436 
8794 
7(52 
55M 
3869 
2227 

67'6875 
68  '523  ( 
69-3588 
70-  (944 
71  '0300 
71-8657 
7270(3 
73-5370 
74-3726 
75-2083 

44-3(32 
44-8603 
45-4073 
45-9544 
46-50(5 

3329 
8802 
4275 
9749 
5222 

3526 

9002 
4477 
9953 

5429 

3723 
920( 
4679 
#/58 
5636 

3920 
940  ( 
4881 
0362 
5842 

4//7 
9600 
5083 
0566 

6049 

43/5 
9800 
5285 
0771 
6256 

45/2 
9999 
5487 
0975 
6463 

4708 
#/99 
5689 
//79 
6669 

4905 
0398 
589  ( 

1383 
6876 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

989  ( 
8262 
6633 
5004 
3374 

9754 
8(24 
6493 
4862 
3231 

96(7 
7985 
6353 

4720 
3088 

47-0486 
47  '5956 
4S-/427 
48*6898 
49-2369 

0695 
6/68 
I64( 
7//S 

2588 

0^04 
6380 
(856 
733  / 
2807 

lilt 
6592 
2070 
7548 
3026 

1323 
6803 
2284 
7764 
3245 

(532 
70(5 
2498 
798  ( 
3464 

1741 

7227 
27/2 
8/97 
3683 

(95( 

7438 
2926 
84(4 
3902 

2/60 
7650 
3/40 
8630 
4/2( 

2369 
786( 
3354 
8847 
4339 

86 
87 
88 
89 

90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(08 

56 

(745 

tut 

8487 
6858 
5229 

(600 
9970 
8339 
6708 
5077 

(456 
9823 
1191 

6558 
4926 

1311 
9677 
8043 
6409 
4775 

((65 
9530 
7894 
6259 
4623 

1020 
9383 
7746 
6/09 

4472 

0875 
9236 
7598 
5959 
4320 

0730 
9090 
7449 
5809 
4(69 

0585 
8943 
730  / 
5659 
40(7 

76-0439 
76-8796 
777(52 
78-5509 
79'3865 

49-7839 
50'33/Q 
50  '878  ( 
SC4252 
5  (  '9722 

806  ( 
3534 
9007 
448( 
9954 

S283 
3758 
9234 
4709 
#/8S 

8504 
3982 
9460 
4938 
04(6 

8725 
4206 
9686 
5(67 

0647 

8947 
4430 
99(3 
5396 

0879 

9/68 
4654 
#/39 
5624 
(I/O 

9390 
4877 
0365 
5853 

96  1/ 
5(0( 
059  ( 
608( 
(572 

9832 
5325 
08(7 
63/0 

/803 

91 
92 
93 
94 
95 

3599 
1971 
034  ( 
87(2 
7083 

3447 
(8(6 
0185 
8554 
6924 

3294 
1661 

#029 
8397 

6764 

3(41 
(507 
9873 
8239 
6605 

2988 
(352 
97(7 
808  1 
6446 

2835 
/(98 
9560 
7923 

6286 

2682 
/043 
9404 
7765 
6(27 

2528 

088S 
9248 
7607 
5967 

2375 
0733 
909( 
7449 
5807 

80-2222 
81-0578 
81-8935 
82-7291 
83-5648 

52'5(93 
53  '0664 
53-6/35 
54-/606 
547076 

5427 
0900 
6373 
(847 
7320 

566  / 
//36 
66/2 
2088 
7563 

5894 
(372 
6850 
2329 
7807 

6128 
(608 
7089 
2569 
8050 

636) 

(844 
7327 
28(0 
8293 

6595 
2080 
7566 
305  / 
8537 

6829 
23/6 
7804 
3292 

8780 

7062 
2552 
6042 
3533 
9023 

7295 
2788 
828  / 
3773 
9266 

96 
97 
98 
99 
(00 

5<r   :  i 

4«'   47'   40' 

45'   44' 

43' 

4!!' 

41' 

f)0'  |  49'   48'   47' 

46 

4,,' 

44'   43' 

4-2' 

41' 

SINE. 

COSINE.            56° 
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TRAVERSE  TABLES. 


33 

/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

COSINE. 

SINE.             33° 

2<y  n 

5T 

22'  |  23'  |  24' 

25'  |  26'   27' 

28'  |  29' 

20'    21'  1  22'   23'   24'   25'   26'  |  27' 

28  '  29 

; 

2 
3 

4 
5 
6~ 
7 
8 
9 
(0 

8355 
67/0 
5065 
3420 
;774 

8353 
6707 
5060 
34/3 
(766 

8352 
6703 
5055 
3407 
1758 

8350 
6700 
5050 
3400 
/750 

8348 
6697 
5045 
3394 
/742 

8347 
6694 
504  / 
3388 
/734 

8345 
669  / 
5036 
3387 
(726 

8344 
6687 
503/ 
3375 
(7/8 

8342 
6684 
5026 
3368 
1710 

•8340 
T668/ 
2'502/ 
3  3362 

4-;  702 

'5495 
;  "0990 
C6485 
2-/980 
2-7475 

5498 
0995 
6493 
/990 
7488 

5500 
(000 
6500 
2000 
7500 

5502 
(005 
6507 
20/0 
75/2 

5505 

;o/o 

65/4 
20;9 
7524 

5507 
/0/4 
6522 
2029 
7536 

55(0 
/0/9 
6529 
2039 
7548 

55/2 
/024 
6536 
2048 
7560 

55(5 
/029 
6544 
2058 
7573 

55/7 
(034 
655  / 
2068 
7585 

0/29 

3484 
6839 
5/94 
3549 

0/20 
8473 
6826 
5/80 
3533 

0110 
8462 
6813 
5165 
3517 

0/00 
845  / 
680/ 
5/5/ 
350  / 

009; 

8439 
6788 
5/36 

3485 

008/ 
8428 
6775 
5/22 
3469 

0072 
84/7 
6762 
5/07 
3453 

0062 
8406 
6749 
5093 
3437 

0052 
8394 
6737 
5079 
342  / 

5  '0043 
5  '8383 
6  '6724 
7'5064 
S'3405 

3'297/ 
3'8466 
4'396/ 
4-9456 
5'495/ 

2985 
8483 
3980 
9478 
4975 

3000 
8500 
4000 
9500 
5000 

30/4 
85/7 
40/9 
952/ 
5024 

3029 
8534 
4038 
9543 
5048 

3043 
855  / 
4058 
9565 
5072 

3058 
8568 
4077 
9587 
5097 

3073 
8585 
4097 
9609 
5/2/ 

3087 
8602 
4//6 
963J 
5/45 

3/02 
86/9 
4/36 
9652 
5/69 

II 
12 
13 
14 
IS 

(904 
0259 
86/3 
6968 
5323 

/886 
0239 
8593 
6946 
5299 

1863 
0220 
8572 
6924 
5275 

1851 
0201 
8551 
6901 
5251 

1833 
0/82 
8530 
6879 
5227 

/8/6 
0/63 
8509 
6856 
5203 

(798 
0/43 
8489 
6834 
5/79 

(780 
0124 
8468 

6s;; 

5/55 

(763 
0/05 
8447 
6789 
5/3; 

91  (745 
/  0'0086 
/0'S426 
H'6766 
12-5107 

6  0446 
6-594; 
7'/436 
7'693/ 
8  '2426 

0473 
5970 
/468 
6965 
2463 

0499 
5999 
;499 
6999 
2499 

0526 
6029 
/53/ 
7033 
2536 

0553 
6058 
1562 
7067 
2572 

0580 
6087 
/594 
7)01 
2609 

0606 
6//6 
/626 
7/35 
2645 

0633 
6/45 
(657 
7/69 
268/ 

0660 
6/74 
/689 
7203 
27;8 

0686 
6203 
(720 
7237 
2754 

;; 

12 
13 
14 
15 

16 
17 
18 
19 

20 

3678 
2033 
0388 
8743 
7098 

3652 
2006 
0359 
87/2 
7066 

3627 
(979 
0330 
8682 
7034 

3601 
1951 
030  / 
8652 
7002 

3576 
/924 
0273 
862  / 
6970 

3550 
(897 
0244 
859  / 
6938 

3524 
(870 
02/5 
8560 
6906 

3499 
(842 
0/86 
8530 
6873 

3473 

;s/5 

0/57 
8499 
6S4/ 

13-3447 
14-1788 
IS'0128 
IS'8469 
16-6809 

8'792( 
9-34/7 
9-89/2 
(0-4407 
/0'9902 

7960 
3458 
8955 
4453 
9950 

7999 
3499 
8999 
4499 
9999 

8038 
3540 
9043 
4545 
#048 

8077 
3582 
9087 
459; 

0096 

S//6 
3623 
9/30 
4637 
0/45 

8/55 
3664 
9/74 
4684 
0193 

8/93 

3706 
92/8 
4730 
0242 

S232 
3747 
926  / 
4776 
0290 

827  / 

3788 
9305 
4822 
0339 

16 
17 

18 
19 

20 

21 
22 
23 
24 
25 

5452 
3807 
2/62 
05/7 
8872 

54/9 
3772 
2/25 
0479 
8832 

5385 
3737 
2089 
0440 
8792 

5352 
3702 
2052 
0402 
8752 

53/8 
3667 
20/5 
0363 
87/2 

5284 
363  / 
/978 
0325 
8672 

525) 
3596 
;94( 
0287 
8632 

52/7 
356) 
(904 
0248 
8592 

5/83 
3525 
/868 
0210 
8552 

/7'5/50 
IB'3490 
I9'I83I 
20-0171 
20-8512 

/  /  '5397 
;2'0892 
;2'6387 
(3'/882 
13  7377 

5448 
0945 
6443 
(940 
7438 

5499 
0999 
6499 
1999 
7499 

5550 
(052 
6555 
2057 
7559 

5601 

;;os 
66;; 

2//5 
7620 

5652 
1/59 
6666 
2;74 
76S/ 

5703 
/2/3 
6722 
2232 
7742 

5754 
(266 
6778 
2290 
7802 

5805 
1319 
6834 
2348 
7863 

5856 
;373 
6890 
2407 
7924 

21 
22 
23 

24 
25 

26 
27 
28 
29 
30 

7227 
5582 
3937 
229) 
0646 

7/85 
5539 
3892 
2245 
0598 

7/44 
5495 
3847 
2/99 
0550 

7/02 
5452 
3802 
2/52 

0502 

7060 
5409 
3757 
2/06 
0454 

70/9 
5366 
37/3 
2059 
0406 

6977 
5322 
3668 
20/3 
0358 

6935 
5279 
3623 
;966 

03;  o 

6894 
5236 
3578 
;920 
0262 

21-6852 
22-5/93 
23-3533 
24-1873 
25-0214 

/  4  '2872 
/  4  '8367 
/  5  -3863 
15-9358 
(6-4853 

2936 
8433 
393( 

9428 
4926 

2999 
8499 
3999 
9499 
4999 

3062 
8564 
4067 
9569 
507  / 

3/25 
8630 
4/35 
9639 
5/44 

3/88 
8695 
4203 
97/0 
52;7 

325/ 
8761 
427( 
9780 
5290 

33/4 
8826 
4339 
985  / 
5363 

3377 
8892 
4407 
992/ 
5436 

3441 
8957 
4474 
999  / 
5508 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 

900/ 
7356 
57/1 
4066 
242  / 

8952 
7305 
5658 
40// 
2365 

6902 
7254 
5605 
3957 
2309 

8852 
7203 
5553 
3903 
2253 

8803 
7/5/ 
5500 
3848 
2/97 

8753 
7/00 
5447 
3794 
2/4/ 

8704 
7049 
5394 
3739 
2085 

8654 
6998 
534; 
3685 
2029 

8604 
6946 
5288 
3630 
/972 

25-8554 
26-6895 
27-5235 
28-3576 
29-19/6 

/7'0348 
(7-5843 
I8-/338 
;8'6833 
;9'2328 

0423 
592( 
1418 
69/6 
24/3 

0498 
5998 
(498 
6998 
2498 

0574 
6076 
/579 
70S; 
2583 

0649 
6/54 
/659 
7/63 
2668 

0724 
6232 
;739 
7246 
2753 

0800 
6309 

;s/9 

7329 
2838 

0875 
6387 
(899 
741  ( 
2923 

0950 
6465 
(979 
7494 
3008 

(025 
6542 
2059 
7576 
3093 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

0776 
9/30 
7485 
5840 
4/95 

07/8 
907/ 
7425 
5778 
4/3/ 

0660 
90/2 
7364 
57/6 
4067 

0603 
8953 
7303 
5653 

4003 

0545 
8894 
7242 
559  / 
3939 

0488 
8834 

7/s; 

5528 
3875 

0430 
8775 
7/20 
5466 
38/1 

0372 
87;6 
7060 
5403 
3747 

03/4 
8657 
6999 
5341 
3683 

30-0257 
30-8597 
31  '6938 
32-5278 
33'36I9 

(9'7823 
20  '33  /  8 
20-88/3 
2I'4309 
2I'9804 

79/; 

3408 
8906 
4403 

990; 

7998 
3498 
8998 
4498 
9998 

8086 
3588 
9090 
4593 
#095 

8/73 
3678 
9(83 
4687 
0192 

8260 
3768 
9275 
4782 
0289 

8348 
3858 
9367 
4877 
0387 

8435 
3947 
9459 
4972 
0484 

8523 
4037 
9552 
5066 
058/ 

86/0 
4/27 
9644 
5/6; 

0678 

36 
37 
38 
39 

40 

41 

42 
43 
44 
45 

2550 
0905 
9260 
76/5 
5970 

2484 
0838 
9191 
7544 
5898 

2419 
077/ 
9/22 
7474 
5826 

2353 
0703 
9053 
7404 
5754 

2288 
0636 
8985 
7333 
5682 

2222 
0569 
89/6 
7263 
5609 

2/56 
0502 
8847 
7/92 
5537 

209  / 
0434 
8778 
7/22 
5465 

2025 
0367 
8709 

705; 

5393 

34'  1959 
35-0299 
35-8640 
36-6980 
37  '532  / 

22-5299 
23'0794 
23-6289 
24'  (784 
24-7279 

5398 
0896 
6393 
/89/ 
7388 

5498 
0998 
6498 
(998 
7498 

5598 
1/00 
6602 
2/05 
7607 

5697 
(202 
6707 
22/2 
77/6 

5797 
(304 
68/1 
23/8 
7826 

5896 
/406 
69/6 
2425 
7935 

5996 
1508 
7020 
2532 
8044 

6095 
/6/0 
7/24 
2639 

s;53 

6/95 
(7/2 
7229 
2746 
8262 

41 
42 
43 

44 
45 

46 
47 
48 
49 
50 

4324 
2679 
(034 
9389 
7744 

4251 
2604 
0957 
9311 
7664 

4/77 
2529 
088  / 
9232 
7584 

4/04 
2454 
0804 
9/54 
7504 

4030 
2379 
0727 
9075 
7424 

3956 
2303 
0650 
8997 
7344 

3883 
2228 
0573 
89/8 
7264 

3809 
2/53 
0496 
8840 
7/84 

3735 
2077 
04/9 
876/ 
7/03 

38  '366  / 
39-2002 
40-0342 
40-8683 
41-7023 

25-2774 
25-8269 
26-3764 
26-9259 
27-4755 

2886 
8383 
38S/ 
9378 
4876 

2998 
8498 
3998 
9498 
4998 

3/09 
86/2 
4H4 
9617 
5//9 

322( 

8726 
423  / 
9736 
5240 

3333 

8840 
4347 
9855 
5362. 

3444 
8954 
4464 
9973 
5483 

3556 

9068 
4580 
#092 
5605 

3668 
9/82 
4697 
02// 

5726 

3779 
9296 
48/3 
0330 

5847 

46 
47 
48 
49 
50 

SI 

52 
53 
54 
55 
56 
57 
58 
59 
60 

6099 
4454 
2809 
//63 
95/8 

60/7 
4371 
2724 
/077 
9430 

5936 
4287 
2639 
099) 
9342 

5854 
4204 
2554 
0904 
9254 

5772 
472/ 
2469 
08/8 
9/66 

569/ 
4038 
2384 
073/ 
9078 

5609 
3954 
2300 
0645 
8990 

5527 
387/ 
22/5 
0558 
8902 

5445 
3788 
2/30 
0472 
88/4 

42-5364 
43-3704 
44-2045 
45'0385 
45  '8725 

28'0250 
28-5745 
29'  (240 
29-6735 
30-2230 

0374 
587( 
;369 
6866 
2364 

0497 
5997 
/497 
6997 
2497 

062/ 
6/24 
(626 
7/28 
263; 

0745 
6250 
/755 
7260 
2764 

0869 
6376 
/884 
739; 
2898 

0993 
6502 
20/2 
7522 

303; 

1  117 
6629 
2/4( 
7653 
3)65 

/240 
6755 
2269 
7784 
3298 

/364 
688  / 
2398 
79/5 
3432 

51 
52 
53 
54 
55 

7873 
6228 
4583 
2938 
/293 

7784 
6/37 
4490 
2843 
;/97 

7694 
6046 
4397 
2749 
1101 

7604 
5955 
4305 
2655 
(005 

75/5 
5863 
42/2 
2560 
0909 

7425 
5772 
4H9 
2466 
08/3 

7335 
568/ 
4026 
237  / 
07/7 

7246 

5589 
3933 
2277 
0620 

7/56 
5498 
3840 
2/82 
0524 

46-7066 
47-5406 
48-3747 
49-2087 
50"0428 

30-7725 
31  '3220 
3C87;5 
32  "42(0 

32-9705 

786  / 
3359 
8856 
4354 
9S5/ 

7997 
3497 
8997 
4497 
9997 

8(33 

3636 
9138 
4640 
#;43 

8269 
3774 
9279 
4784 
0288 

8405 
39/2 
9420 
4927 
0434 

854; 
405/ 
9560 
5070 
0580 

8677 
4/89 
970/ 
52/3 
0725 

88/3 
4328 
9842 
5357 
087/ 

8949 
4466 
9983 
5500 
/0/7 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

9648 
8002 
6357 
47/2 
3067 

9550 
7903 
6257 
46(0 
2963 

9452 
7804 
6/56 
4508 
2859 

9355 
7705 
6055 
4405 
2755 

9257 
7606 
5954 
4303 
265  / 

9/59 
7506 
5853 
4200 
2547 

9062 
7407 
5752 
4098 
2443 

8964 
7308 
565/ 
3995 
2339 

8866 
7208 
5550 
3892 
2234 

50-8768 
51-7109 
52-5449 
53-3790 
54-2/30 

33-5200 
34-0696 
34'6;9; 
35'I686 
35V/8f 

5349 
0846 
6344 
1841 
7339 

5497 
0997 
6497 
(997 
7497 

5645 
/<47 
6650 
2152 
7655 

5793 
(298 
6803 
2308 
78/2 

594; 
1449 
6956 
2463 
7970 

6089 
/599 
7/09 
26/8 
8/28 

6238 
/750 
7262 
2774 
8286 

6386 
/900 
74/5 
2929 
8444 

6534 
205  / 
7567 
3084 
860/ 

61 

62 
63 
64 
65 

/422 
9777 
8/32 

6487 
484/ 

(3/6 
9670 
8023 
6376 
4730 

1211 
9563 
79/4 
6266 
46/8 

//05 
9455 
7805 
6/56 
4506 

1000 
9348 
7697 
6045 
4394 

0894 
924  / 
7588 
5935 
428  / 

0788 
9/33 
7479 
5824 
4169 

0682 
9026 
7370 
57/3 

4057 

0576 
89)9 
726; 
5603 
3945 

55  '047  / 
55-8811 
56-7151 
57-5492 
58-3832 

36-2676 
36'8;7/ 
37-3666 
37-9/6; 
38-4656 

2836 
8334 
383  / 

9329 
4826 

2997 
8497 
3997 
9497 
4997 

3/57 
8659 
4/62 
9664 
5/67 

33/7 
8822 
4327 
9832 
5336 

3478 
8985 
4492 
9999 
5507 

3638 
9/47 
4657 
#/67 
5676 

3798 
93/0 
4822 
0334 
5846 

3958 
9473 
4987 
0502 
60/6 

4//S 
9635 
5(52 
0669 
6186 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

3/96 
(55/ 
9906 
826/ 
66/6 

3083 
1436 
9789 
8/43 
6496 

2969 
(321 
9673 
8024 
6376 

2856 
1206 
9556 
7906 
6256 

2742 
/090 
9439 
7787 
6/36 

2628 
0975 
9322 
7669 
60/6 

2515 
0860 
9205 
7550 
5896 

240/ 
0744 
9088 
7432 
5775 

2287 
0629 
8971 
73/3 
5655 

59'2/73 
60'05;3 
60-8854 
61-7194 
62-5535 

39'OI5I 
39-5646 
40'  //42 
40-6637 
4C2;32 

0324 
582; 
1319 
6816 
2314 

0496 
5996 
M96 
6996 
2496 

0669 
6/71 
/674 
7/76 
2678 

084  f 
6346 
I85J 
7356 
286; 

;o;4 

652  / 
2028 
7535 
3043 

1186 

6696 
2205 
77/5 
3225 

/35S 
687; 
2383 
7895 
3407 

;53; 

7045 
2560 
8074 
3589 

(703 
7220 
2737 
8254 
377; 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 
80 

497  / 
3326 
1680 
#035 
8390 

4849 
3202 
(556 
9909 
8262 

4728 
3079 
/43/ 
9783 
8/34 

4606 
2956 
(306 
9656 
8006 

4484 
2833 
1181 
9530 
7878 

4363 
27/0 
/056 
9403 
7750 

424  f 
2586 
093  / 
9277 
7622 

4/79 
2463 
0806 
9/50 
7494 

3997 
2339 
068; 
9023 
7365 

63-3875 
64  '22;  6 
65-0556 
65-8897 
66-7237 

41  7627 
42-3122 
42-8617 
43-4112 
43-9607 

7812 
3309 
8807 
4304 
9802 

7996 
3496 
8996 
4496 
9996 

s/s; 

3683 
9/S6 
4688 
#/90 

8365 
3870 
9375 
4880 
0385 

8550 
4057 
9564 
5072 
0579 

8734 
4244 
9754 
5263 
0773 

89/9 
443; 
9943 
5455 
0967 

9;03 
46;8 
#;32 
5647 
1161 

9288 
4805 
0322 
5839 
;356 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

6745 
5/00 
3455 
(8/0 
0/65 

6616 
4969 
3322 
/675 
#029 

6486 
4838 
3/89 
/54( 
9893 

6356 
4707 
3057 
(407 
9757 

6227 
4575 
2924 
(272 
9621 

6097 
4444 
279  / 
;/38 
9485 

5967 
43/3 
2658 
/003 
9348 

5837 
4/81 
2525 
0868 
92/2 

5708 
4050 
2392 
0734 
9076 

67-5578 
68'39;8 
69-2258 
70-0599 
70-8939 

44-5102 
45'0597 
45-6092 
46';  588 
46-7083 

5299 
0797 
6294 
(792 
7289 

5496 
0996 
6496 
;996 
7496 

5693 

;;95 

6697 
2200 
7702 

5889 
;394 
6899 
2404 
7909 

6086 
/593 
7/0; 
2608 
S//5 

6283 
/792 
7302 
28/2 
832; 

6479 

199; 

7504 
30;6 
8528 

6676 
2190 
7705 
3220 
8734 

6872 
2389 
7906 
3423 
8940 

81 
82 

83 
84 
85 

8520 
6874 
5229 
3584 
(939 

8382 
6735 
5089 
3442 
/795 

8244 
6596 
4948 
3300 
(651 

8;07 
6457 
4807 
3/57 
(507 

7969 
63/8 
4666 
30/5 
(363 

783  / 
6/78 
4525 
2872 
/2/9 

7694 
6039 
4384 
2729 
(075 

7556 
5899 
4243 
2587 
0930 

74/8 
5760 
4/02 
2444 
0786 

7f7280 
72-5620 
73-3961 
74-2301 
75-0642 

47'2578 
47-8073 
48-3568 
48-9063 
49-4558 

2787 
8284 
3782 
9279 
4777 

2996 
8496 
3996 
9496 
4996 

3205 
8707 
4209 
97/2 
52/4 

34;3 
89/8 
4423 
9928 
5433 

3622 
9/30 
4637 
#/44 
565) 

383; 
934; 
4850 
0360 
5870 

4040 
9552 
5064 
0576 
6088 

4249 
9763 
5278 
0792 
6307 

4457 
9974 
549  / 

;oos 

6525 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

0294 
8649 
7004 
5359 
37/3 

0148 
8502 
6855 
5208 
3562 

#003 
8355 
6706 
5058 
34/0 

9857 
8207 
6557 
4908 
3258 

97/2 
8060 
6409 
4757 
3/06 

9566 
79/3 
6260 
4606 
2953 

9420 
7765 
6111 
4456 
280  / 

9274 
76/8 
596; 
4305 
2649 

9;28 
7470 
58;2 
4;54 
2496 

75-8982 
767323 
77-5663 
78'4004 
79-2344 

50-0053 
50'5548 
5C/043 
5T6538 
52-2034 

0274 
5772 
;269 
6767 
2264 

0495 
5995 
/495 
6995 
2495 

07/6 
62/9 
(72; 
7224 
2726 

0937 
6442 
(947 
7452 
2957 

//58 
6666 
2/73 
7680 
3;87 

/379 
6889 
2399 
7908 
34/8 

;600 

7/;2 

2624 
8;37 
3649 

(82/ 
7336 
2850 
8365 
3879 

2042 
7559 
3076 
8593 

41/0 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

56 

2068 
0423 
8778 
7/33 
5488 

(9/5 
0268 
8621 
6975 
5328 

/76( 
#//3 
8465 
68/6 
5/68 

/608 
9958 
8308 
6658 
5008 

(454 
9802 
8/5/ 
6499 

4848 

/300 
9647 
7994 
6341 
4688 

;/46 
9492 
7837 
6/82 
4528 

0993 
9336 
7680 
6024 
4367 

0839 

9;s/ 

7523 
5865 
4207 

SO'0684 
SO'9025 
81-7365 
82-5706 
83-4046 

52-7529 

53-3024 
53-85/9 
54-40/4 
54-9509 

7762 
3259 
8757 
4254 
9752 

7995 
3495 
8995 
4495 
9995 

8228 
373( 
9233 
4736 
#238 

846( 
3966 
947; 
4976 
048/ 

8695 
4202 
9709 
52;6 

0724 

£928 
4437 
9947 
5457 
0966 

9161 
4673 
#;85 
5697 
/209 

9394 
4908 
0423 
5937 
(452 

9627 
5/44 
066/ 
6/77 
(694 

96 
97 
98 
99 
100 

40' 

39'  |  38'  |  37' 

30' 

35'   34' 

33' 

32'  |  31' 

40'  |  ;;;>' 

38'   37' 

3<>' 

35' 

34'   33'  |  32' 

31' 

SINE. 

COSINE.            56° 

201 


2c 


TRAVERSE  TABLES. 


33°           COSINE. 

SINE.            33° 

3(V 

31' 

32' 

33' 

34' 

35' 

36' 

3  IB 
1 

38' 

39' 

30'    31'  |  32'   33'   34'  |  35'   36' 

37' 

38'  |  39' 

/ 

2 
3 
4 
5 

/ 

2 
3 
4 
5 
6 
7 
8 
9 
/O 

8339 
6678 
50/7 
3355 
/694 

8337 
6675 
50(2 
3349 
(686 

8336 
667( 
5007 
3343 
(678 

8334 
6668 
5002 
3336 
(670 

8332 
6665 
4997 
3330 
(662 

833  / 
6662 
4992 
3323 
(654 

8329 
6658 
4988 
33/7 
(646 

8328 
6655 
4983 
33(0 
(638 

8326 
6652 
4978 
3304 
/630 

•8324 
(  '6649 
2'4973 
3-3298 
4'  (622 

•55/9 
C/039 
/'655S 
2'2077 
27597 

5522 
(044 
6565 
2087 
7609 

5524 
(048 
6573 
2097 
7621 

5527 
(053 
6580 
2/07 
7633 

5529 
(058 
6587 
2((6 
7645 

553  ( 
1063 
6594 
2/26 
7657 

5534 
(068 
6602 
2/36 
7670 

5536 
1073 
6609 
2145 
7682 

5539 
(078 
6616 
2(55 
7694 

5541 
/OS2 
6624 
2/65 
7706 

0033 
8372 
67)  ( 
5050 
3389 

0024 
836  ( 
6698 
5035 
3373 

0014 
8350 
6685 
5021 
3356 

#004 
8338 
6672 
5006 
3340 

9995 
8327 
6659 
4992 
3324 

9985 
83(6 
6647 
4977 

3308 

9975 
8304 
6634 
4963 
3292 

9966 
8293 
662( 
4948 
3276 

9956 
8282 
6608 
4934 
3260 

4'9946 
5'827/ 
6-6595 
7-49/9 

8'3244 

3-3/16 
3-8636 
4-4155 
4'9674 

5-5/94 

3(3( 
8653 

4/74 
9696 
52/8 

3(45 
8670 
4(94 
97(8 

5242 

3/60 
8687 
42/3 

9740 
5266 

3/74 
8703 
4233 
9762 
529  / 

3189 
8720 
4252 
9783 
5315 

3203 
8737 
4271 
9805 
5339 

3218 
8754 
429  / 
9827 
5363 

3233 
8771 
43(0 

9849 
5388 

3247 
8788 
4329 
987) 
54(2 

6 
7 
8 
9 
10 

(f 
12 
13 
14 
15 

/727 
0066 
8405 
6744 
5083 

(7(0 
0047 
8384 
6722 
5059 

(692 
0028 
8363 
6699 
5035 

(674 
#008 
8342 
6677 
50M 

(657 
9989 
8322 
6654 
4986 

(639 
9970 
830  ( 
6632 
4962 

(62( 
995  / 
8280 
6609 
4938 

/604 
9931 
8259 
6586 
49/4 

(586 
99(2 
8238 
6564 
4890 

9  '(568 
9'9893 
(0-82(7 
(C654/ 
(2-4866 

6-07/3 
6'6232 
7'/752 
7727) 
8'279/ 

0740 
6262 
(783 
7305 
2827 

0766 
629  ( 
18(5 
7339 
2863 

0793 
6320 
1846 
7373 
2900 

0820 
6349 
(878 
7407 
2936 

0846 
6378 
1909 
744  / 
2972 

0873 
6407 
I94/ 
7475 
3009 

0900 
6436 
(972 
7509 
3045 

0926 
6465 
2004 
7543 
308( 

0953 
6494 
2035 
7577 
3(18 

// 
12 
13 
14 
15 

16 
17 
18 
19 

20 

3422 
/76I 
0099 
8438 
6777 

3396 
1733 
0071 
8408 
6745 

3370 
(706 
0042 
8377 
67/3 

3345 
(679 
#0(3 
8347 
668( 

33(9 

1651 
9984 
8316 
6649 

3293 
1624 
9955 
8286 
66(6 

3267 
(597 
9926 
8255 
6584 

3242 
(569 
9897 
8224 
6552 

32(6 

(542 
9868 
8(94 
6520 

(3-3(90 
(  4'  (  5  /  4 
I4'9839 
(5-8/63 
(6-6488 

S'83/0 
9  '3829 
9-9349 
/fl-4868 
/C0387 

8349 
3871 
9392 

49/4 
0436 

8388 
39(2 
9436 
4960 
0484 

8426 
3953 
9480 
5006 
0533 

8465 
3994 
9523 
5052 
058  / 

8504 
4035 
9567 
5098 
0630 

8543 

4077 
9610 
5/44 
0678 

858  ( 
41(8 
9654 
5/90 
0727 

8620 
4(59 
9698 
5236 
0775 

8659 
4200 
9741 
5282 
0824 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

5//6 
3455 
(794 
0/33 
847  / 

5082 
3420 
(757 
0094 
843  ( 

5049 
3384 
/720 
0056 
839  ( 

50/5 
3349 
(683 
#0(7 
835  ( 

498  ( 
33/3 
(646 
9978 
83(( 

4947 
3278 
(609 
9940 
827  ( 

49/3 
3243 
(572 
9901 
8230 

4880 
3207 
(535 
9862 
8190 

4846 
3/72 
(498 
9824 
8150 

(7'48/2 
(S'3136 
(9'(46( 
(9'9785 

20-8//0 

(C5907 
/2'/426 
/2'6946 
(3-2465 
(37984 

5958 
(479 
700/ 
2523 
8045 

6009 
(533 
7057 
2581 
8(06 

6060 
(586 
7)/3 
2639 
8/66 

61/0 
(640 
7/69 
2698 
8227 

6/61 
(693 
7224 
2756 
8287 

62/2 
(746 
7280 
28/4 
8348 

6263 
/799 
7336 
2872 
8408 

63(4 
(853 
739  ( 
2930 
8469 

6365 
(906 
7447 
2988 
8530 

21 
22 

23 
24 
25 
26 
27 
28 
29 
30 

68/0 
5/49 
3488 
(827 
0/66 

6769 
5106 
3443 
(780 
0((8 

6727 
5062 
3398 
(734 
0069 

6685 
50/9 
3353 
(687 
#02( 

6643 
4976 
3308 
/640 
9973 

660  ( 
4932 
3263 
(594 
9925 

6560 
4889 
32(8 
(547 
9876 

65/8 

4845 
3/73 
(500 
9828 

6476 
4802 
3/28 
/454 
9780 

21  "6434 

22-4758 
23-3083 
24'  (407 
24'973/ 

(4-3504 

(4'9023 
(5-4542 
/  6'  0062 
/6'55S/ 

3567 

9088 
46/0 
0/32 
5654 

3630 

9)54 
4678 
0202 
5727 

3693 
92)9 
4746 
0273 
5799 

3756 
9285 
48(4 
0343 
5872 

38(9 

9350 
4882 
04/3 
5945 

3882 
94/6 
4950 
0484 
60/7 

3945 
948  / 
50/7 
0554 
6090 

4008 
9547 
5085 
0624 
6(63 

407/ 
96/2 
5/53 
0694 
6235 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

8505 
6843 
5182 
352) 
I860 

8455 
6792 
5(29 
3467 
(804 

8405 
674( 
5076 
34(2 
(748 

8355 
6689 
5023 
3357 
(69( 

8305 
6638 
4970 
3303 
(635 

8255 
6586 
49/7 
3248 
(579 

8206 
6535 
4864 
3/93 
(522 

8/56 
6483 
48/( 
3/38 
(466 

8106 
6432 
4758 
3084 
(4/0 

25-8056 
26-6380 
27-4705 
28-3029 
29'  (353 

/7-//UO 
(7-6620 
(8'2(39 
(8'7659 
(9-3(78 

//76 
6697 
22/9 
774/ 
3263 

(251 
6775 
2299 
7823 
3348 

-(326 
6853 
2379 
7906 
3433 

1401 
6930 
2459 
7988 
35/7 

(476 
7008 
2539 
807/ 
3602 

(55( 
7085 
26/9 
8/53 
3687 

(625 
7/63 
2699 
8235 
3772 

(702 
7240 
2779 
83/8 
3857 

1777 
73/8 
2859 
8400 
394) 

31 
32 
33 
34 
35 

0/99 
8538 
6877 
52/5 
3554 

0(41 
8478 
68(6 
5(53 
3490 

0083 
8419 
6755 
5090 
3426 

#025 
8359 
6693 
5027 
3362 

9967 
8300 
6632 
4965 
3297 

99(0 

8240 
6571 
4902 
3233 

9852 

8/81 
6510 
4839 
3/68 

9794 
8)2J 
6449 
4776 
3/04 

9736 
8062 
6388 
47(4 
3040 

29-9678 
30-8002 
3C6326 
32'465( 
33-2975 

(9-8697 
20-42/7 
20-9736 
21  "5255 
22-0775 

8785 
4306 
9828 
5350 
0872 

8872 

4396 
9920 
5445 
0969 

S959 
4486 
#0/3 
5539 
/066 

9046 
4576 
0105 
5634 
((63 

9(34 
4665 
0(97 
5728 
(260 

9221 

4755 
0289 
5823 
(357 

9308 
4845 
0381 
59/7 
(454 

9395 

4934 
0473 
60/2 
1550 

9483 
5024 
0565 
6(06 
(647 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

(893 
0232 
857( 
69/0 
5249 

(827 
0(65 
8502 
6839 
5(76 

(76( 
0097 
8433 
6768 
5/04 

(696 
#030 
8364 
6698 
5032 

(630 
9962 
8294 
6627 
4959 

(564 
9895 
8225 
6556 
4887 

/49S 
9827 
6(56 
6485 
48/5 

/432 
9759 
8087 
64/4 
4742 

1366 
9692 
8018 
6344 
4670 

34'  MOO 
34*9624 
357948 
36-6273 
37-4597 

22-6294 
23-/S/4 
237333 
24-2852 
24-8372 

6394 
(9/5 
7437 
2959 
848  ( 

6493 
20(7 
7541 
3066 
8590 

6592 
2//9 
7646 
3/72 
8699 

6692 
222  ( 
7750 
3279 
8808 

679( 
2323 
7854 
3386 
8917 

689/ 
2424 
7958 
3492 
9026 

6990 
2526 
8063 
3599 
9/35 

7089 
2628 
8/67 
3705 
9244 

7(88 
2730 
827  ( 
38(2 
9353 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

3587 
1926 
0265 
8604 
6943 

35(4 
1851 
0188 
8525 
6863 

3440 
(775 
0111 
8447 
6782 

3366 
(700 
#034 
8368 
6702 

3292 
1624 
9957 
8289 
6622 

32(8 
(549 
9879 
82/0 
654  / 

3(44 
1473 
9802 
8/31 
646  / 

3070 
(397 
9725 
8052 
6380 

2996 
(322 
9648 
7974 
6300 

38  '292  / 
39'/246 
39-9570 
40'7895 
4C62(9 

25-3891 
25'94/D 
26-4930 
27-0449 
27-5969 

4003 
9524 
5046 
0568 
6090 

4O4 
9638 
5/63 
0687 
62(( 

4226 
9752 
5279 
0806 
6332 

4337 
9866 
5395 
0924 
6453 

4449 
9980 
55(2 
(043 
6575 

4560 
#094 
5628 
//62 
6696 

4672 
0208 
5744 
/28/ 
68/7 

4783 
0322 
5860 
1399 
6938 

4894 
0436 
5977 
(5(8 

7059 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

5282 
3621 
/959 
0298 
8637 

5200 
3537 
(874 
02/2 
8549 

51/8 
3454 
(789 
0(25 
846  ( 

5036 
3370 
(704 
#038 
8372 

4954 
3286 
(6/9 
995  / 
8284 

4872 
3203 
(534 
9864 
8195 

4790 
3/19 
(448 
9777 
8/07 

4708 
3035 
(363 
9691 
80/8 

4626 
2952 
(278 
9604 
7930 

42-4543 
43'286S 
44'(/92 
44-95/7 
45'784/ 

28'(488 
287007 
29-2527 
29-8046 
30-3565 

(6(2 
7/33 
2655 
8177 
3699 

(735 
7259 
2784 
8308 
3832 

(859 
7386 
29(2 
8439 
3965 

1983 
75/2 
304  / 
8570 
4099 

2/06 
7638 
3/69 
8701 
4232 

2230 
7764 
3297 
8831 
4365 

2353 
7890 
3426 
8962 
4499 

2477 
80)6 
3554 
9093 
4632 

2600 
8I4/ 
3683 
9224 
4765 

51 

52 
53 
54 
55 

6976 
53/5 
3654 
(993 
033  / 

6886 
5223 
356  / 
(898 
0235 

6796 
5(32 
3467 
1803 
0139 

6706 
5040 
3374 
(708 

#042 

66(6 
4949 
328/ 
(6(3 
9946 

6526 
4857 
3188 
(5(8 

9849 

6436 
4765 
3094 
/424 
9753 

6346 
4673 
300/ 
1329 
9656 

6255 
458  ( 
2907 
(233 
9559 

46'6/65 

47-4490 
48-28/4 
49-//3S 
49-9463 

30-9085 
31  '4604 
32-0/23 
32-5643 
33-1/62 

922  ( 
4742 
0264 
5786 
(308 

9356 
488( 
0405 
5929 

1453 

9492 

50/9 
0545 
6072 
/599 

9628 
5/57 

0686 
62/5 
(744 

9764 
5295 
OS27 
6358 
(890 

9899 
5433 
0967 
650/ 
2035 

#035 
557  ( 
((08 

6644 
2(80 

0/7) 

5709 
1248 
6787 
2326 

0306 

5847 
/389 
6930 
247) 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

8670 
7009 
5348 
3687 
2026 

8572 
69(0 
5247 
3584 
1921 

8474 
68(0 
5(46 
348  ( 
»8(7 

8376 
67(0 
5044 
3378 
(7(2 

8278 
66(( 
4943 
3276 
(608 

8180 
65/( 
4842 
3/73 
(503 

8082 
641  ( 
4740 
3070 
(399 

7984 
63(1 
4639 
2967 
(294 

7885 
62(1 
4537 
2863 
((89 

50-7787 
51-6112 
52-4436 
53-2760 
54-1085 

33-6682 
34  -220  / 
34-7720 
35-3240 
35-8759 

6829 
235( 
7873 
3395 
89(7 

6977 
2502 
8026 
3550 
9074 

7/25 
2652 
8/79 
3705 

9232 

7273 
2802 
8331 
3860 

9389 

742) 
2953 
8484 
40/5 
9547 

7569 
3/03 
8637 
4/71 
9704 

77(7 
3253 
8789 
4326 
9862 

7864 
3403 
8942 
448  / 
#0(9 

80/2 
3553 
9094 
4636 
0/77 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

0365 
8703 
7042 
538  ( 
3720 

0259 
8596 
6933 
5270 
360S 

0(53 

8488 
6824 
5(60 

3495 

#047 
838  ( 
67(5 
5049 
3383 

9940 
8273 
6605 
4938 
3270 

9834 
8(65 
6496 
4827 
3/58 

9728 
8057 
6386 
47(6 
3045 

9622 
7949 
6277 
4605 
2932 

95(5 
784( 
6(67 
4493 

28/9 

54-9409 
557733 
56-6058 
57-4382 
58-2707 

36-4278 

36-9798 
37-53/7 
38-0837 
38-6356 

4438 
9960 
5482 
(004 
6526 

4599 
#(23 
5647 
1171 

6695 

4759 
0285 
58(2 
(339 

6865 

49/9 
0448 
5977 
1506 
7035 

5078 
06/0 
6141 
(673 

7204 

5238 
0772 
6306 
/840 

7374 

5398 
0935 

647) 
2007 
7544 

5558 
(097 
6636 
2(74 

77(3 

57(8 
(259 
6800 
2342 
7883 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

2059 
0398 
8737 
7075 
54(4 

(945 
0282 
8619 
6957 
5294 

(831 
0/67 
8502 
6838 
5(73 

(7/7 
#05( 
8385 
67(9 
5053 

(603 
9935 
8267 
6600 
4932 

1488 
9819 
8/50 
648/ 
48(2 

(374 
9703 
8032 
6362 
469( 

(260 
9587 
79(5 
6243 
4570 

(145 
947  ( 
7797 
6123 
4449 

59-1031 
59-9355 
60'7680 
6  1  '6004 
62-4329 

39-  (875 
397395 
40-29/4 
40-8433 
4C3953 

2047 
7569 
3091 
86(3 
4(35 

2220 
7744 
3268 
8792 
43(7 

2392 
79/8 
3445 
8972 
4498 

2564 
8093 
3622 
9/5/ 
4680 

2736 
8267 
37S9 
9330 
4862 

2908 
8442 
3976 
95/0 
5044 

3080 
86/6 
4(53 
9689 
5225 

3252 
879  ( 
4329 
9868 
5407 

3424 
8965 
4506 
#047 

5589 

71 
72 
73 

74 
75 

3753 
2092 
043  1 
8770 
7/09 

363  / 
1968 
0306 
8643 

6980 

3509 
1845 
0(80 
85(6 
6852 

3387 
/72( 
#055 
8389 
6723 

3265 
(597 
9930 
8262 
6594 

3(42 
(473 

9804 
8/35 
6466 

3020 
(349 
9679 
8008 
6337 

2898 
(225 
9553 

788( 

6208 

2775 

not 

9427 
7753 

6079 

63-2653 
64-0977 
64'9302 
657626 
66'5950 

4  (  '9472 
42  "499  ( 
43-0511 
43'6030 
44-1550 

9656 
5178 
0700 
6222 
(744 

9841 
5365 
0889 
64/3 
(938 

#025 
5552 
(078 
6605 
2/32 

0209 
5738 
(267 
6796 
2326 

0393 
5925 
(456 
6988 
25/9 

0578 
6111 
1645 
7/79 
27/3 

0762 
6298 
1834 
737) 

2907 

0946 
6485 
2023 
7562 
3/0/ 

lisa 

6671 
22(2 
7753 
3295 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 

5447 
3786 
2/25 
0464 
8803 

53/7 
3655 
/992 
0329 
8666 

5187 
3523 
(859 
0194 
8530 

5057 
339  ( 
(725 
#059 
8393 

4927 
3259 
(592 
9924 
8257 

4797 
3/27 
(458 
9789 
8(20 

4666 
2995 
(325 
9654 
7983 

4536 
2863 
(I9( 
95(9 
7846 

4405 
273  / 
(057 
9383 
7709 

67-4275 
68-2599 
69'0924 
69-9248 
70-7572 

44'7069 
45'2588 
45-8(08 
46-3627 
46-9(46 

7265 
2787 
8309 
383( 
9353 

7462 
2986 
8510 
4034 
9559 

7658 
3/85 
87/2 
4238 
9765 

7855 
3384 
89(3 
4442 
997/ 

805  / 
3582 
9//4 
4645 
#(77 

8247 
378  / 
93)5 
4849 
0383 

8443 
3980 
95/6 
5052 
0589 

8640 
4/78 
97/7 
5256 
0795 

8836 
4377 
99(8 
5459 
1000 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

7/42 
548  ( 
3820 
2/58 
0497 

7004 
534  / 
3678 
20/5 
0353 

6866 
520  ( 
3537 
(872 
0208 

6727 
506( 
3395 
(729 
#063 

6589 
492  ( 
3254 
(586 
99/9 

645  ( 
4782 
3(/2 
f443 

9774 

63(2 
4641 
2971 
(300 
9629 

6(74 
450  ( 

2829 
((57 

9484 

6035 
436  ( 
2687 
(0/3 
9339 

71-5897 
72-4221 
73  "2545 
74-0870 
74-9/94 

47-4666 
48-0(85 
48-5705 
49-1224 
49-6743 

4874 
0396 
59/8 

(440 
6962 

5083 
0607 
613) 
)656 
7(80 

5291 
08/8 
6345 
/87( 
7398 

5500 
(029 
6558 
2087 
76(6 

5708 
(240 
677  / 
2303 

7834 

59/7 
(45) 
6985 
25)8 
8052 

6(25 
(66( 
7(98 
2734 
8270 

6333 
(872 
74/1 
2950 

8488 

6542 
2083 
7624 
3/65 
8706 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

56 

8836 
7/75 
55/4 
3853 
2(92 

8690 
7027 
5364 
3702 
2039 

8544 
6879 
52)5 
355( 
(886 

8397 
673( 
5066 
3400 
(734 

8251 
6584 
49/6 
3248 

1581 

8/05 
6436 
4766 
3097 
1428 

7958 
6288 
46/7 
2946 
(275 

78(2 
6(39 
4467 
2795 
1122 

7665 
599  ( 
43/7 
2643 
0969 

7575/9 
76-5843 
77-4/67 
78'2492 
79-08(6 

50  '2263 
50'7782 
5C330J 
5C882( 
52-4340 

2483 
8005 
3527 
9049 
4571 

2704 
8228 
3752 
9277 
4801 

2925 
S45/ 
3978 
9505 
503  ( 

3(45 
8674 
4203 
9732 
5262 

3366 
8897 
4429 
9960 
5492 

3586 
9120 
4654 
#/88 
5722 

3807 
9343 
4879 
0416 
5952 

4027 
9566 
5/05 
0643 
6/82 

4248 
9789 
5330 
087) 

64/2 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

0530 

8869 
7208 
5547 

3886 

0376 
87/3 
705  ( 
5388 
3725 

0222 
8558 
6893 
5229 
3565 

#068 
8402 
6736 
5070 
3404 

9913 

8246 
6578 
4911 
3243 

9759 

8090 
642  / 
4751 
3082 

9604 
7934 
6263 
4592 
292( 

9450 
7777 
6/05 

4433 
2760 

9295 
762) 
5947 
4273 
2599 

79-9(40 
807465 
8  (  '5789 
82'4((4 
83'2438 

52'9860 
53  '5379 
54-0898 
54*64(8 
55"(937 

#092 
56/4 
((36 
6658 
2/80 

0325 
5849 
(374 
6898 
2422 

0558 

6085 
1611 
7(38 
2665 

079) 

6320 
(849 
7378 
2907 

(023 
6555 
2086 
76(8 
3(49 

(256 
6790 
2324 
7858 
3392 

(488 
7025 
256  ( 
8097 
3634 

(72) 
7260 
2798 
8337 
3876 

(953 

7495 
3036 
8577 

41/8 

:;n' 

2U'   28' 

27' 

26' 

25'  |  24' 

23' 

22' 

21' 

30' 

29' 

28'  |  27' 

26' 

25' 

24' 

23' 

22' 

21' 

SINE. 

COSIXK. 

56° 

202 


TRAVERSE  TABLES. 


33 

/ 

2 
3 

4 
5 
6 
7 
8 
9 
10 

COSINE. 

SINE.            33° 

40' 

41'  |  4-2'   43'   44' 

4;V 

46'   47' 

48'  |  49' 

40' 

41'   42' 

43'   44'   45' 

46'   47'  |  48' 

49' 

1 
2 
3 

4 

5 
6 
7 
8 
9 
10 

8323 
6646 
4968 
3291 
1614 

8321 
6642 
4963 
3285 
(606 

8320 
6639 
4959 
3278 
/598 

83/8 
6636 
4954 
3272 
/590 

8316 
6633 
4949 
3265 
/582 

S3I5 
6629 
4944 
3259 
/573 

83/3 
6626 
4939 
3252 
(565 

83(1 
6623 
4934 
3246 
(557 

83/0 
6620 
4930 
3239 
(549 

'8308 
C66/6 
2'4925 
3V3233 
4-(54l 

•5544 
C(087 
C663( 
2'2/74 
277/8 

5546 
(092 
6638 
2IS4 
7730 

5548 
(097 
6645 
2/94 
7742 

5551 
1/02 
6653 
2203 
7754 

5553 
O07 
6660 
22)3 
7766 

5556 

6667 
2223 
7779 

5558 
(1(6 
6674 
2232 
779) 

5561 
1121 

6682 
2242 
7803 

5563 
1)26 
6689 
2252 
78)5 

5565 
1131 
6696 
226  / 
7827 

9937 
8259 
6582 
4905 
3228 

9927 
8243 
6569 
4890 
32/2 

99/7 
8237 
6556 
4876 
3/95 

9908 
8225 
6543 
486; 
3/79 

9898 
8214 
6530 
4847 
3/63 

9888 
8203 
65/8 
4832 
3/47 

9878 
8/92 
6505 
4818 
3131 

9869 
8)80 
6492 
4803 
3/(5 

9859 
8/69 
6479 
4789 
3098 

4'9849 
5-8158 
6  '6466 
7  '4774 
S'3082 

3'3262 
3-8805 
4-4349 
4  '9892 
5'5436 

3276 
8822 
4368 
99/4 
5460 

3291 

8839 
4388 
9936 
5484 

3305 
8856 
4407 
9958 
5509 

3320 
8873 
4426 
9980 
5533 

3334 

8890 
4446 
#00( 
5557 

3349 

8907 
4465 
0023 
558) 

3363 
8924 
4484 
0045 
5605 

3378 
894) 

4504 
0067 
5630 

3392 
8958 
4523 
0088 
5654 

(( 
(2 
13 
It 
IS 

)i'50 
9873 
8/96 
65/9 
4842 

/533 
9854 
8/75 
6496 
48/7 

/5/5 
9834 
8/54 
6474 
4793 

(497 
98/5 
8/33 
645( 
4769 

1479 
9796 

s;;2 

6428 
4745 

(462 
9776 
809) 
6406 
4720 

/444 
9757 
8070 
6383 
4696 

(426 
9738 
8049 
6360 
4672 

(408 
97/8 
8028 
6338 
4648 
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8366 
6682 
4999 
33/5 
I63/ 

82/( 
6526 
4840 
3(55 
(470 

8056 
6369 
4682 
2995 
/308 

7900 
62/2 
4523 
2835 
((46 

7745 
6055 
4365 
2675 
0985 

797590 
SO'5898 
8  (  '4206 
82-25(4 
83-0823 

53-2/86 
537729 
54-3273 
54-88(7 
55-4360 

24/8 
7964 
3510 
9056 
4602 

265( 
8/99 
3748 
9296 
4844 

2883 
8434 
3985 
9536 
5086 

3((5 
8668 
4222 

9775 
5328 

3347 
8903 
4459 
#0(4 
5570 

3580 
9(38 
4696 
0254 
58(2 

3812 
9372 
4933 
0493 
6054 

4044 
9607 
5/70 
0733 
6296 

4276 
984( 
5407 
0972 
6537 

96 
97 
98 
99 
100 

'20' 

19' 

18' 

IV 

16' 

16' 

14' 

13' 

12' 

11' 

20' 

19' 

18' 

17' 

16' 

15' 

14' 

13' 

12' 

11' 

SINE. 

COSINE.            56° 

203 


TRAVERSE  TABLES. 


33 
) 

i 
$ 

6 

7 
8 
9 
10 

o 

COSINE. 

SINE.            33° 

;>i  !' 

51' 

5i>' 

53  |  54'   55'   5(i' 

57' 

58' 

59' 

51)'    51'   52' 

53' 

54' 

55' 

HP 

57'   58'  I  51)' 

8307 
6613 
4920 
3226 
1533 

8305 
66/0 
49/5 
3220 
(525 

8303 
6607 
49/0 
32(3 
(5/7 

8302 
6603 
4905 
3207 
(509 

8300 
6600 
4900 
3200 
(50/ 

8299 
6597 
4896 
3/94 
(493 

8297 
6594 

4891 
3/SS 
(484 

8295 
659  ( 
4886 
3(8( 
(476 

8294 
6587 
4881 
3/75 
(468 

'8292 
/  '6584 
2'4876 
3-3)68 
4')460 

•5568 
/•//36 
/'6703 
2'227( 
2-7839 

5570 
)(40 
67(( 
228  ( 
785) 

5573 
)/45 

67/8 
2290 
7863 

5575 
((50 
6725 
2300 
7875 

5577 
((55 
6732 
23(0 
7887 

5580 
((60 
6740 
2319 
7899 

5582 
((65 
6747 
2329 
79(1 

5585 
((69 
6754 
2339 
7923 

5587 
(174 
676  ( 
2348 
7936 

5590 
((79 
6769 
2358 
7948 

) 

3 

4 
5 

6 
7 
8 
9 

10 

9840 
8/46 
6453 
4759 
3066 

9830 
8/35 
6440 
4745 
3050 

9820 
8(24 
6427 
4730 
3034 

98(0 
8(/2 
64(4 
47/6 
30/7 

980  / 
8/0( 
640f 
470( 
300( 

979  ( 

8090 
6388 
4687 
2985 

9781 

8078 
6375 
4672 
2969 

9772 
8067 
6362 
4657 
2953 

9762 
8055 
6349 
4643 
2936 

4-9752 

5'8044 
6-6336 
7-4628 

S'2920 

3-3407 

3-8975 
4-4542 
5'0//0 
5'5678 

342) 
899) 
4562 
0)32 
5702 

3436 
9008 
458) 
0)54 
5726 

3450 

9025 
4600 
0(75 
5750 

3465 

9042 
4620 
0/97 
5775 

3479 
9059 
4639 
02(9 

5799 

3494 
9076 
4658 
024  ( 
5823 

3508 
9093 
4678 
0262 

5847 

3523 
900 
4697 
0284 
587) 

3537 
9(27 
47(6 
0306 
5895 

II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

(373 
9679 
7986 
6292 
4599 

(355 
9660 
7965 
6270 
4575 

(337 
9640 
7944 
6247 
4550 

(3/9 
962( 
7923 
6224 
4526 

(30( 
960  / 
7902 
6202 
4502 

(284 
9582 
7881 
6(79 
4478 

1266 
9563 
7859 
6(56 
4453 

(248 
9543 
7838 
6(34 
4429 

(230 
9524 
78(7 
6111 
4404 

9')2/2 
9'9504 
)07796 
11-6088 
(2-4380 

6'  (246 
6'68/3 
7  '2381 
7  '7949 
8-35(7 

(272 
6842 
24(3 
7983 
3553 

)299 
687) 
2444 
80)7 
3589 

(325 
6900 
2475 
805  ( 
3626 

(352 
6929 
2507 
8084 
3662 

(379 
6958 
2538 

81  (8 
3698 

)405 
6987 
2570 
8(52 
3734 

(432 
70(6 
2601 
8(86 
3770 

)458 
7045 
2632 
82/9 
3807 

(485 
7074 
2664 
8253 
3843 

II 
12 
13 
(4 
15 

2906 
/2/2 
95/9 
7826 
6(32 

2880 
//85 
9490 
7795 
6/00 

2854 
//57 

946( 
7764 
6067 

2828 
((30 
943  ( 
7733 
6035 

2802 
((02 
9402 
7702 
6002 

2776 
1075 
9373 
7672 
5970 

2750 
)047 
9344 
764/ 

5938 

2724 
(019 
9315 
76(0 

5905 

2698 
0992 
9285 

7579 
5873 

13  '2672 
(4'0964 
(4-9256 
(57548 

16  '5840 

8  '9085 
9  '4652 
(0'0220 
(0-5788 
/O356 

9(23 
4694 
0264 
5834 
(404 

9/62 
4735 
0307 
5880 
)452 

920  ( 

4776 
035  / 
5926 
(50) 

9239 

48)7 
0394 
5972 
)549 

9278 
4858 
0438 
60)7 
(597 

93(6 
4899 
048( 
6063 
(646 

9355 

4940 
0524 
6(09 
(694 

9394 
498( 
0568 
6/55 
(742 

9432 
5022 
0611 
620  ( 
1790 

16 

17 
IS 
19 

20 

21 
22 
23 
24 
25 

4439 
2745 
1052 
9359 
7665 

4405 
27/0 
(0/5 
9320 
7625 

437( 
2674 
0977 
9281 
7584 

4337 
2638 
0940 
9242 
7544 

4303 
2603 
0903 
9203 
7503 

4269 
2567 
0866 
9)64 
7463 

4234 
253) 
0828 
9)25 
7422 

4200 
2496 
079  ( 
9086 
738  ( 

4/66 
2460 
0753 
9047 
734/ 

(7-4/32 
(S'2424 
(9-07)6 
19  9008 
20-7300 

(  (  '6924 
I2'249( 
(2-8059 
(3'3627 
(3  '9  (95 

6974 
2545 
81(5 
3685 
9255 

7025 
2598 
8)70 
3743 
9316 

7076 
265( 
8226 
380  ( 
9376 

7/26 
2704 
828) 
3859 
9436 

7/77 
2757 
8337 
39)7 
9497 

7228 
28/0 
8392 
3975 
9557 

7279 
2863 
8448 
4033 
96/7 

7329 
29)6 
8503 
4091 
9678 

7380 
2969 
8559 
4(48 
9738 

21 
22 
23 

24 
25 

26 
27 
28 
29 
30 

5972 
4278 
2585 
0892 
9/98 

5930 
4235 
2540 
0845 
9/50 

5888 
4(91 
2494 
0798 
9/0( 

5845 
4(47 
2449 
075  / 

9052 

5803 
4(03 
2403 
0704 
9004 

576) 
4060 
2358 
0657 
8955 

57(9 
4016 
23)3 
0609 
8906 

5677 
3972 
2267 
0562 
8858 

5634 
3928 
2222 
0515 
8809 

2  (  '5592 

22-3884 
23'2/76 
24-0468 
24-8760 

(4-4763 
(5-0330 
(5-5898 
(6-1466 
(67034 

4825 
0396 
5966 
(536 

7(06 

4888 
046) 
6033 
)606 
7/79 

495  ( 
0526 
6(0) 
(676 
725( 

50/4 
059  ( 
6(69 
1746 

7324 

5076 
0656 
6236 
1816 

7396 

5/39 
0722 
6304 
(886 

7468 

5202 
0787 
6371 
(956 

754  ( 

5265 
0852 

6439 
2026 
76/3 

5327 
09(7 
6506 
2096 
7686 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

7505 

sail 

Alia 

2425 
073  / 

7455 
5760 
4065 
2370 
0675 

7404 
5708 
40)  ( 
23/4 
06/8 

7354 
5656 
3958 
2259 
056  / 

7304 
5604 
3904 
2204 
0504 

7254 
5552 
385) 
2/49 
0448 

7203 
5500 
3797 
2094 
039) 

7)53 
5448 
3743 
2039 
0334 

7/02 
5396 
3690 
(983 
0277 

25-7052 
26  '5344 
27  3636 
28-/92S 
29-0220 

)7'260/ 
/7-8(69 
(S'3737 
(S'9305 
(9-4873 

2676 
8247 
38)7 
9387 
4957 

275) 
8324 
3896 
9469 
5042 

2826 
840  ( 
3976 
955  ( 
5126 

290  ( 
8478 
4056 
9633 
52)) 

2976 
8556 
4/36 
97)5 
5295 

305  / 
8633 
42/5 
9797 
5380 

3125 
87(0 
4295 
9880 
5464 

3200 
8787 
4374 
9962 
5549 

3275 
8865 
4454 
#044 
5633 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

9038 
7344 
565  / 
3958 
2264 

8980 
7285 
5590 
3894 
2/99 

892) 
7225 
5528 
383) 
2)35 

8863 
7/65 
5466 
3768 
2070 

8804 
7(05 
5405 
3705 
2005 

8746 
7045 
5343 
3642 

(940 

8688 
6984 
528  ( 
3578 
(875 

8629 
6924 
5220 
35)5 
(8/0 

857  ( 
6864 
5)58 
345) 
)745 

29  '85  (2 

30-6804 
3C5096 
32-3388 
33-1680 

20-0440 
20-6008 
2C/576 
2C7(44 
22'27(2 

0527 
6098 
(668 
7238 
2808 

06)4 
6/87 
(760 
7332 

2905 

070) 
6276 
(85( 
7426 
300) 

0788 
6366 
19*3 

7521 
3098 

0875 
6455 
2035 
76/5 
3/95 

0962 
6544 
2/27 
7709 
329) 

(049 
6634 
22/8 
7803 
3388 

1/36 
6723 
23/0 
7897 
3484 

(223 
68(2 
2402 
799  ( 
358  ( 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 

057  / 
8877 
7/84 
549  / 
3797 

0504 
8809 
7//4 
54/9 
3724 

0438 
874) 
7045 
5348 
365  ( 

0372 
8673 
6975 
5277 
3579 

0305 
8605 
6905 
5205 
3506 

0239 
8537 
6836 
5/34 
3433 

0(72 
8469 
6766 
5063 
3359 

0(05 
840) 
6696 
499) 
3286 

#039 
8332 
6626 
4920 
32)3 

33-9972 
34-8264 
35  '6556 
36-4848 
37-3)40 

22'8279 
23-3847 
23  '94  (5 
24-4983 
25  '055  ( 

8378 
3949 
95)9 
5089 
0659 

8477 
4050 
9623 
5/95 
0768 

8576 
4(52 
9727 
5302 
0877 

8675 
4253 
9830 
5408 
0985 

8774 
4354 
9934 
55/4 
1094 

8873 
4456 
#038 
5620 
1203 

8972 
4557 
0)42 
5726 
1311 

907) 
4658 
0246 
5833 
)420 

9/70 
4760 
0349 
5939 
(528 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 
47 
48 
49 
50 

2/04 
04// 
87/7 
7024 
5330 

2029 
0334 
8639 
6944 
5249 

(955 
0258 
8562 
6865 
5(68 

1880 
0(82 
8484 
6786 
5087 

(806 
0106 
8406 
6706 
5006 

(73( 
#030 
8328 
6627 
4925 

(656 
9953 
8250 
6547 
4844 

)582 

9877 
8)72 
6467 
4763 

)507 

980) 
8094 
6388 
468) 

38')  432 
38-9724 
39-80)6 
40-6308 
4C4600 

25'6((8 
26'  (686 
26-7254 

27-2822 
27'8390 

6229 
(800 
7370 
2940 
85/0 

634) 
)9/3 

7486 
3058 
863) 

6452 
2027 
7602 
3(77 
8752 

6563 
2/40 
77)8 
3295 
8873 

6674 
2254 
7834 
34)3 
8993 

6785 
2367 
7949 
3532 
904 

6896 
248) 
8065 
3650 
9235 

7007 
2594 
8)8) 
3768 
9355 

7O8 
2707 
8297 

3886 
9476 

5/ 
52 
53 
54 
55 

3637 
(944 
0250 
8557 
6863 

3554 
/859 
0/64 
8469 
6774 

3472 
/775 
#078 
8382 
6685 

3389 
(69) 
9992 
8294 
6596 

3306 
/606 
9907 
8207 
6507 

3224 
(522 
982( 
8)19 
64(8 

3I4( 
(438 
9734 
803  ( 
6328 

3058 
(353 
9648 
7944 
6239 

2975 
)269 
9562 
7856 
6)50 

42'2892 
43  '((84 
43-9476 
44'776S 
45-6060 

28'3957 
28-9525 
29-5093 
30'066( 
30-6228 

4081 
965  1 
522  ( 
079) 
636) 
)932 
7502 
3072 
8642 
42/2 

4204 
9776 
5349 
0922 
6494 

4327 
9902 
5477 
(052 
6627 

4450 
#027 
5605 
)/82 
6760 

4573 
0/53 
5733 
(3/3 
6893 

4696 
0279 
586) 
)443 
7025 

48)9 
0404 
5989 
(573 
7(58 

4942 
0529 
6)(7 
/704 
729) 

5065 
0655 
6244 
(834 
7423 

51 
52 
53 
54 
55 

56 
57 
58 
59 

60 

5/70 
3477 
(783 
#090 
8396 

5079 
3384 
(689 
9994 
8299 

4988 
3292 
(595 
9899 
8202 

4898 
3/99 
(50) 

9803 
8/05 

4807 
3/07 
(407 

9707 
8007 

47(6 
30(5 
(3(3 
96)2 
79)0 

4625 
2922 
(2)9 
95(6 
78(3 

4534 
2829 
((25 
9420 
77(5 

4443 
2737 
1030 
9324 
76/8 

46-4352 
47-2644 
48-0936 
48-9228 
49-7520 

31-1796 

3  1  '7364 
32-2932 
32-8500 
33-4067 

2067 
7639 
32/2 
8785 
4357 

2202 
7777 
3352 
8927 

4502 

2337 
79/5 
3492 
9070 
4647 

2472 

8052 
3632 
92/2 
4792 

2608 
8/90 
3772 
9354 

4937 

2743 
8327 
3912 
9497 
5082 

2878 
8465 
4052 
9639 
5226 

30)3 
8602 
4(92 
9782 
537  ( 

56 

57 
58 
59 
60 

61 

62 
63 
64 
65 
66 
67 
68 
69 
70 

6703 
50/0 
33/6 
/623 
9929 

6604 
4909 
32(4 
(5/9 
9824 

6505 
4809 
3(/2 
(4(5 
97/9 

6406 
4708 
30/0 
(3/2 
9613 

6308 
4608 
2908 
(208 
9508 

6209 
4507 
2806 
)(04 
9403 

6)09 
4406 
2703 
(000 
9297 

60/0 
4306 
260( 
0896 
9(9) 

591  1 
4205 
2499 
0792 
9086 

50-58(2 
5C4I04 
52-2396 
53-0688 
53-8980 

33-9635 
34-5203 
35-077) 
35-6339 
36VP06 

9783 
5353 
0923 
6493 
2063 

9930 
5503 
)075 
6648 
2220 

#077 
5652 
(227 
6802 
2377 

0225 
5802 
(379 
6957 
2534 

0372 
5952 
)53/ 
7111 
2691 

05/9 
6(0) 
(684 
7266 
2848 

0666 
625( 
(836 
7420 
3005 

08/3 
640) 
(988 
7575 
3)62 

0961 
6550 
2(40 
7729 
33/9 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

8236 
6543 
4349 
3/56 
/462 

8/29 

6434 
4739 
3044 
(349 

8022 
6326 
4629 
2932 
(236 

79(5 
62(7 
45(9 
2820 
//22 

7808 
6/08 
4408 
2708 
(009 

770  / 
6000 
4298 
2597 
0895 

7594 
589) 
4)88 
2485 
078( 

7487 
5782 
4077 
2372 

0668 

7379 
5673 
3967 
2260 
0554 

547272 
55-5564 
56-3856 
57-2)48 
58-0440 

36-7474 
37-3042 
37  '86(0 
38-4)78 
38'9745 

7634 
3204 
8774 
4344 
99/4 

7793 
3366 
8938 
45/1 
#083 

7952 
3527 
9(02 
4677 
0253 

8)/2 
3689 
9267 
4844 
0422 

8271 
3851 
9431 
50)  ( 
0591 

8430 
40(3 
9595 
5(77 

0760 

8590 
4(74 
9759 
5344 
0928 

8749 
4336 
9923 
55/0 
(097 

8908 
4498 
#087 
5677 
(266 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

9769 
8076 
6382 
4689 
2996 

9654 
7959 
6264 
4569 
2874 

9539 
7842 
6/46 
4449 
2752 

9424 
7726 
6027 
4329 
263  / 

9309 
7609 
5909 
4209 
2509 

9(94 
7492 
579( 
4089 

23S8 

9078 
7375 
5672 
3969 
2266 

8963 
7258 
5553 
3849 
2/44 

8848 
7(4( 
5435 
3728 
2022 

58'8732 
59-7024 
60-53(6 
6  C3608 
62-1900 

39  '53)  3 
40'OSS) 
40-6449 
4C20(6 
4)  '7584 

5485 
(055 
6625 
2)95 
7765 

5656 
(229 
680( 
2374 
7947 

5828 
(403 
6978 
2553 
8/28 

5999 
1576 
7)54 
273) 
8309 

6(70 
(750 
7330 
29(0 
8490 

6342 
(924 
7506 
3089 
867) 

65(3 
2098 
7683 
3267 
8852 

6684 
2272 
7859 
3446 
9033 

6S56 
2445 
8035 
3624 
92/4 
4803 
0393 
5982 
(572 
7(6( 

71 
72 

73 
74 
75 

(302 
9609 
79(5 
6222 

4529 

1/79 

9484 
7789 
6094 
4399 

(056 
9359 
7663 
5966 

4269 

0933 
9234 
7536 
5838 
4140 

0809 
9/09 
74/0 
57)0 
4010 

0686 
8985 
7283 
5582 

3SSO 

0563 

8860 
7)56 
5453 
3750 

0439 
8734 
7030 
5325 
3620 

03)6 
8609 
6903 
5)97 
3490 

63-0/92 

63-8484 
64-6776 
65-5068 
66-3360 

42-3(52 
42-8720 
43-4288 
43  '9855 
44-5423 

3336 
8906 
4476 
#046 
56/6 

35(9 
9092 
4664 
0237 
58(0 

3703 
9278 
4853 
0428 
6003 

3886 
9464 
504) 
06)9 
6/96 

4070 
9650 
5229 
0809 
6389 

4253 
9835 
54(8 
(000 
6582 

4437 
#02( 
5606 
1191 

6775 

4620 
0207 
5794 
(38( 
6968 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 
"86 
87 
88 
89 
90 

2835 
(142 
9448 
7755 
6062 

2704 
/009 
93(4 
76(9 
5924 

2573 
0876 
9/79 
7483 
5786 

244) 
0743 
9045 
7347 
5648 

23(0 
06)0 
8910 
72(0 
55(0 

2)79 
0477 
8776 
7074 
5373 

2047 
0344 
864  ( 
6938 
5235 

(9/5 
02// 
8506 
680  / 
5096 

1784 
#077 
837( 
6665 
4958 

67'  (652 
67-9944 
68-8236 
69-6528 
70  '4820 

45'099( 
45-6559 
46'2I27 
46-7694 
47-3262 

))87 
6757 
2327 
7897 
3468 

)382 
6955 
2528 
8)00 
3673 

(578 
7)53 
2728 
8303 
3878 

(774 
735  ( 
2928 
8506 
4083 

1969 
7549 
3)29 
8709 
4289 

2(65 
7747 
3329 
89(( 
4494 

2360 
7945 
3529 
9/(4 
4699 

2556 
8(43 
3730 
93(7 
4904 

275( 
8340 
3930 
95(9 
5(09 

81 
82 
83 
84 
85 

4368 
2675 
098  ( 
9288 
7595 

4229 
2534 
0839 
9(44 
7449 

4089 
2393 
0696 
9000 
7303 

3950 
2252 
0554 
8855 
7157 

3811 
2111 
04/1 
87(( 
70O 

367) 
)970 
0268 
8567 
6865 

353  ( 
(828 
#(25 
8422 
67/9 

3392 
/687 
9982 
8277 
6573 

3252 
(546 
9839 
8(33 
6427 

71-3112 

72-  (404 
72-9696 
737988 

74-6280 

47-8830 
48'4398 
48-9966 
49-5533 
50'((0( 

9038 
4608 
#)78 
5748 
)3/9 

9245 
4818 
039) 
5963 
(536 

9453 
5028 
0603 
6/78 
)753 

966  ( 

5238 
08)6 
6393 
(97( 

9868 
5448 
(028 
6608 
2(88 

#076 
5658 
(24( 
6823 
2405 

0284 
5868 
(453 
7038 
2622 

049  ( 
6078 
(665 
7252 
2839 

0698 
6288 
(877 
7467 
3057 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

590  ( 
4208 
25(4 
082/ 
9/28 

5754 
4059 
2364 
0669 
8974 

5606 
39/0 
2213 
05(6 
8820 

5459 
3761 
2062 
0364 
8666 

53)) 
3611 
1911 
02)2 
85)2 

5)64 
3462 
(761 
#059 
8358 

50)6 
33)3 
(6(0 
9906 
8203 

4868 
3/63 
(458 
9754 
8049 

4720 
30(4 
(307 
960( 
7895 

75-4572 
76-2864 
77-1156 
77-9448 
78'  7740 

SO'6669 
5)  '2237 
5)7804 
52-3372 
52-8940 

6889 
2459 
8029 
3599 
9)70 

7109 
2681 
8254 
3826 
9399 

7328 
2903 
8478 
4053 
9628 

7548 
3(25 
8703 
4280 
9858 

7768 
3348 
8927 
4507 
#087 

7987 
3570 
9(52 
4734 
03(7 

8207 
3792 
9376 
496) 
0546 

8427 
40(4 
960( 
5(88 
0775 

8646 
4236 
9825 
54(5 
(004 

91 
92 
93 
94 

95 

96 
97 
98 
99 

(00 

7434 

574( 
4047 
2354 
0661 

7279 
5584 
3889 
2/94 
0499 

7(23 
5427 
3730 
2033 
0337 

6968 
5269 
357  / 
/S73 
0)75 

68)2 
51/2 
34(2 
(7)2 

#0(2 

6656 
4955 
3253 
(552 

9850 

6500 
4797 
3094 
(39( 

9698 

6344 
4639 
2935 
(230 

9525 

6)88 
4482 
2776 
/069 
9363 

79'6032 
SO'4324 
81-26)6 
82-0908 
82-9200 

53-4508 
54-0076 
54-5643 
55'(2(( 
55-6779 

4740 
03)0 
5880 
)450 
702) 

4972 
0544 
6//7 
(689 
7262 

5203 
0778 
6354 
)929 

7504 

5435 
(0/3 
6590 
2(68 
7745 

5667 
(247 
6827 
2407 
7987 

5899 
(48( 
7063 
2646 
8228 

6/30 
)7)5 
7300 
2885 
8469 

6362 

(949 
7536 
3/23 
87)  ( 

6594 
2)83 
7773 
3362 

8952 

96 
97 
98 
99 
(00 

ID7  |  9' 

8' 

7' 

6' 

5' 

4'  1  3' 

2'     1' 

10' 

9' 

8' 

7 

6'    6' 

4'  |  3'    2' 

F 
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2 
3 

4 
5 
6 
7 
8 
9 
10 

8290 
658  / 
487  / 
3/62 
(452 

8289 
6577 
4866 
3/55 
1444 

8287 
6574 
4861 
3148 
1436 

8285 
657  / 
4856 
3/42 
1427 

8284 
6568 
4852 
3/35 
(4/9 

8282 
6564 
4847 
3/29 
1411 

828  / 
656  / 
4842 
3/22 
1403 

8279 
6558 
4837 
3//6 
(395 

8277 
6555 
4832 
3/09 
/387 

•8276 
/•655/ 
2  '4827 
3'3703 
4'/379 

'5592 
/•//84 
/  '6776 
2-2368 
2-7960 

5594 
/(89 
6783 
2377 
7972 

5597 
((94 
6790 
2387 
7984 

5599 
/(98 
6797 
2397 
7996 

5602 
(203 
6805 
2406 
8008 

5604 
(208 
68)2 
24(6 
8020 

5606 
(2(3 
68)9 
2426 
8032 

5609 
12(8 
6826 
2435 
8044 

56)  ) 
1222 
6834 
2445 
8056 

56/4 
(227 
684  / 
2454 
8068 

6 

7 

a 

9 

10 

9742 
8033 
6323 
46/3 

2904 

9732 
802/ 
63/0 
4599 
2887 

9723 

8010 
6297 
4584 
2871 

9713 
7998 
6284 
4569 
2855 

9703 
7987 
627/ 
4555 
2839 

9693 
7976 
6258 
4540 
2822 

9684 
7964 
6245 
4525 
2806 

9674 
7953 
6232 
45// 
2790 

9664 
794  / 
62/9 
4496 
2773 

4-9654 
S'7930 
6  '6206 
7  -448) 
8  '2757 

3-3552 
3-9/44 
4-4735 
5'0327 
5-59/9 

3566 
9/60 
4755 
0349 
5943 

358  / 
9/77 
4774 
0371 
5968 

3595 
9/94 
4793 
0392 
5992 

3609 
921  ( 
48(3 
0414 
60(6 

3624 
9228 
4832 
0436 
6040 

3638 
9245 
4851 
0458 
6064 

3653 
9262 
4870 
0479 
6088 

3667 
9278 
4890 
050  f 
6(12 

3682 
9295 
4909 
0523 
6/36 

II 

12 
13 
14 
15 
16 
17 
18 
19 
20 

//94 
9485 
7775 
6065 
4356 

//76 
9465 
7754 
6042 
433  / 

lisa 

9445 
7733 
6020 
4307 

//40 
9426 
77// 
5997 
4282 

1123 
9406 
7690 
5974 
4258 

//05 
9387 
7669 
595  / 
4234 

1087 
9367 
7648 
5928 
4209 

/069 
9348 
7627 
5906 
4185 

/05/ 
9328 
7605 
5883 
4(60 

9-1033 
9-9308 
/  07584 
/  /  '5860 
/2'4/36 

6-15/7 
67/03 
7'2695 
7'8287 
8'3879 

/538 
7/32 
2726 
832) 
39(5 

1564 
7161 
2758 
8355 
395) 

I59/ 
7/90 
2789 
8388 
3987 

(6(7 
72(9 
2820 
8422 
4024 

(644 
7248 
2852 
8456 
4060 

)670 
7277 
2883 
8489 
4096 

(697 
7306 
2914 
8523 
4)32 

(723 
7334 
2946 
8557 
4168 

.'750 
7363 
2977 
859  / 
4204 

II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

2646 
0936 
9227 
75/7 
5808 

2620 
0909 
9/97 
7486 
5775 

2594 
088/ 
9/68 
7455 
5742 

2568 
0853 
9/39 
7424 
57/0 

2542 
0826 
9//0 
7393 
5677 

25/6 

0798 
9080 
7362 
5645 

2490 
0770 
905  / 
7331 
56/2 

2464 
0743 
902/ 
7300 
5579 

2437 
07/5 
8992 
7269 
5547 

13-2411 

1  4-0687 
14-8963 
15-7238 
16-5514 

8'947( 
9'5063 
70-0655 
/  D'6247 
//'/839 

9509 
5/04 
0698 
6292 
(887 

9548 
5(45 
0742 
6338 
(935 

9587 
5(86 
0785 
6384 
(983 

9625 
5227 
0828 
6430 
203  ( 

9664 
5268 
0872 
6476 
2080 

9702 
5309 
09)5 
652) 
2(28 

9741 
5350 
0958 
6567 
2)76 

9779 
539  ( 
(002 
66(3 
2224 

98/8 
543  / 
(045 
6659 
2272 

21 
22 
23 
24 
25 

4098 
2388 
0679 
8969 
7259 

4064 
2352 
064/ 
8930 
72/9 

4030 
23/7 
0604 
889/ 
7/78 

3995 
2281 
0566 
8S52 
7/37 

396  / 
2245 
0529 
88/3 
7097 

3927 
2209 
049  / 
8774 
7056 

3893 
2/73 
0454 
8734 
70/5 

3858 
2/37 
04/6 
8695 
6974 

3824 
2/0/ 
0379 
8656 
6934 

17-3790 
IS'2066 
19-0341 
19-8617 
20-6893 

//743/ 
(2-3022 
(2-86/4 
(3-4206 
(3-9798 

748  / 
3075 
8670 
4264 
9859 

7532 
3(29 
8725 
4322 
99/9 

7582 
3(82 
878  ( 
4380 
9979 

7633 
3235 
8836 
4438 
#039 

7684 
3288 
8892 
4496 
0/00 

7734 
334( 
8947 
4553 
0(60 

7785 
3394 
9002 
46)  ( 
0220 

7835 
3447 
9058 
4669 
0280 

7886 
3500 
9773 
4727 
0340 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

5550 
3840 
2131 
042  / 
87// 

5507 
3796 
2085 
0374 
8662 

5465 
3752 
2039 
0327 
86(4 

5423 
3708 
(994 
0279 

8565 

5380 
3664 
1948 
0232 
85/6 

5338 
3620 
(903 
0/85 
8467 

5296 
3576 
1857 
0/37 
84/8 

5253 
3532 
1811 
0090 
8369 

52/7 
3488 
(766 
#043 

8320 

2/-5/6S 
22  '3444 
23-1720 
23-9996 
24-8271 

(4-5390 
(5-0982 
IS'6574 
16-2166 
(67758 

5453 
(047 
6642 
2236 
7830 

55(6 
1112 

6709 
2306 
7903 

5578 
((77 
6777 
2376 
7975 

5641 
(242 
6844 
2446 
8047 

5704 
7307 
69  // 
25(5 
8((9 

5766 
7373 
6979 
2585 
8/92 

5829 
(438 
7046 
2655 
8264 

589  ( 
(503 
71(4 
2725 
8336 

5954 
1568 
7/87 
2795 

8408 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

7002 
5292 
3582 
/873 
0/63 

695( 
5240 
3529 
/8/7 
0/06 

6901 
5/88 
3475 
(762 
#049 

6850 
5/36 
3421 
(707 
9992 

6800 
5084 
3368 
1651 
9935 

6749 
503  / 
33/4 
/596 
9878 

6699 
4979 
3260 
/54/ 
9821 

6648 
4927 
3206 
(485 
9764 

6598 
4875 
3/52 
/430 
9707 

25-6547 
26-4823 
27-3098 
28  "1374 
28  9650 

/  7-3350 
17-8942 
(8-4534 
(9-0(26 
19-57/8 

3425 
90/9 
46/3 
0208 
5802 

3499 
9096 
4693 
0290 
5886 

3574 
9/73 
4772 
0372 
597  / 

3649 
9250 
4852 
0453 
6055 

3723 
9327 
4931 
0535 
6/39 

3798 
9404 

son 

0617 
6224 

3873 
9482 
5090 
0699 
6308 

3947 
9559 
5(70 
078( 
6392 

4022 
9636 
5249 
0863 
6476 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 
40 

8454 
6744 
5034 
3325 
(6/5 

8395 
6684 
4972 
326  / 
1550 

8336 

6623 
49// 
3/98 
/4S5 

8278 
6563 
4849 
3134 
/420 

8219 
6503 
4787 
3071 
1355 

8/60 
6443 
4725 
3007 
/289 

8/02 
6382 
4663 
2944 
/224 

8043 
6322 
4601 
2880 
1  159 

7984 
6262 
4539 
28/6 
/094 

29-7925 
30  "620  / 
31  -4477 
32-2753 
33-/028 

20-/309 
20-  690  / 
21  -2493 
21-8085 
22'3677 

1396 
6991 
2585 
8179 
3774 

(483 
7080 
2677 
8273 
3870 

(570 
7(69 
2768 
8367 
3966 

(657 
7258 
2860 
8461 
4063 

(743 
7347 
295  ( 
8555 

4159 

(830 
7436 
3043 
8649 
4256 

(9(7 
7526 
3(34 
8743 
4352 

2003 
76(5 
3226 
8837 
4448 

2090 
7704 
33/7 
893  / 
4545 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

9905 
8/96 
6486 
4777 
3067 

9839 
8/27 
64/6 
4705 
2994 

9772 
8059 
6346 
4633 
2920 

9705 
799  / 
6276 
4562 
2847 

9638 
7922 
6206 
4490 
2774 

9572 
7854 
6/36 
4418 
2701 

9505 
7785 
6066 
4347 
2627 

9438 
77/7 
5996 
4275 
2554 

937( 
7648 
5926 
4203 
2480 

33  9304 
34-7580 
35-5855 
36-4131 
37-2407 

22-9269 
23-486) 
24-0453 
24-6045 
25'  (637 

9368 
4962 
0557 
6151 
1745 

9467 
5064 
0660 
6257 
(854 

9566 
5(65 
0764 
6363 
(962 

9664 
5266 
0868 
6469 
207  / 

9763 
5367 
097  ( 
6575 
2(79 

9862 
5468 
)075 
6687 
2288 

996  ( 
5570 
7(78 
6787 
2396 

#059 
567  ( 
(282 
6893 
2504 

0/58 
5772 
7385 
6999 
26(3 

41 
42 
43 
44 
45 

(357 
9648 
7938 
6228 
45/9 

1282 
9571 
7860 
6149 
4437 
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9495 
7782 
6069 
4356 
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94/8 
7704 
5989 
4275 

/058 
9342 
7625 
5909 
4/93 

0983 
9265 
7547 
5829 
41  12 

0908 
9/88 
7469 
5750 
4030 

0833 
9//2 
739  / 
5670 
3949 

0758 
9035 
73/2 
5590 
3867 

38-0683 
38-8958 
39-7234 
40-55/0 
4  /  '3785 

25-7229 
26  '282  ( 
26-84/3 
27-4005 
27-9596 

7340 
2934 
8528 
4123 
9717 

7451 
3047 
8644 
424/ 
9838 

756  ( 
3I6( 
8760 
4359 
9958 

7672 
3274 
8875 
4477 
#079 

7783 
3387 
899  ( 
4595 
0/99 

7894 
3500 
9)07 
47)3 
0320 

8005 
36(4 
9222 
483  ( 

0440 

8((5 
3727 
9338 
4949 
0560 

8226 
3840 
9453 
5067 
068/ 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

2809 

/;oo 

9390 
7680 
5971 

2726 
1015 
9304 
7592 
5881 

2643 
0930 
92/7 
7505 
5792 

2560 
0846 
9/3/ 
74/7 
5702 

2477 
076/ 
9045 
7329 
56/3 

2394 
0676 
8958 
7241 
5523 

231  1 
0591 
8872 
7153 
5433 

2228 
0507 
8786 
7064 
5343 

2)44 
0422 
8699 
6976 
5254 

42  '206  / 
43-0337 
43-86/3 
44'6888 
45-5/64 

28-5(88 
29-0780 
29-6372 
30-/964 
307556 

5311 
0906 
6500 
2094 
7689 

5434 
/03( 
6628 
2225 
7821 

5557 
(J56 
6756 
2355 
7954 

5680 
/282 
6883 
2485 
8086 

5803 
/407 
701  ( 
26(5 
82(9 

5926 
1532 
7(39 
2745 
835) 

6049 
(657 
7266 
2875 
8484 

6(72 
(783 
7394 
3005 
8616 

6294 
(908 
7522 
3(35 
8749 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

4267 
255  / 

0842 
9/32 
7423 

4/70 
2459 
0747 
9036 
7325 

4079 
2366 
0653 
8940 
7227 

3988 
2273 
0559 
8844 
7/30 

3896 
2/80 
0464 
8748 
7032 

3805 
2087 
0370 
8652 
6934 

37/4 
(994 
0275 
8556 
6836 

3622 
/90/ 
0/80 
8459 
6738 

353  / 
/808 
#086 
8363 
6640 

46-3440 
47-17/5 
47  999  / 
48-8267 
49'6542 

3C3(48 
3  /  -8740 
32-4332 
32-9924 
33-55/6 

3283 
8877 
4472 
#066 
5660 

3418 
9015 
46/2 
0208 
5805 

3553 
9/52 
475  / 
0351 
5950 

3688 
9290 
489  / 
0493 
6094 

3823 
9427 
503  ( 
0635 
6239 

3958 
9564 
5171 
0777 
6383 

4093 
9701 
5310 
09(9 
6528 

4228 
9839 
5450 
(06( 
6672 

4362 
9976 
5590 
(203 
68(7 

61 
62 
63 

64 
65 
66 
67 
68 
69 
70 

57/3 
4003 
2294 
0584 
8874 

56/4 
3902 
2191 

0480 
8769 

55/4 
3802 
2089 
0376 
8663 

54/5 
370  / 
/986 
0272 
8557 

5316 
3600 
(883 
0/67 
845/ 

52/6 
3499 
)78/ 
#063 
8345 

5//7 
3397 
(678 
9959 
8239 

5017 
3296 
/575 
9854 
8133 

49/8 
3/95 
/472 
9750 
8027 

50  '48/8 
5  /  '3094 
52'  (370 
52-9645 
53-7921 

34-//08 
34-6700 
35-2292 
35-7883 
36-3475 

(255 
6849 
2443 
8038 
3632 

/402 
6999 
2595 
8/92 
3789 

(549 
7(48 
2747 
8346 
3946 

(696 
7297 
2899 
8501 
4102 

(843 
7447 
305  ( 
8655 
4259 

1990 
7596 
3203 
8809 
4415 

2(37 
7745 
3354 
8963 
4572 

2284 
7895 
3506 
97(7 
4728 

2430 
8044 
3658 
9271 
4885 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

7/65 
5455 
3746 
2036 
0326 

7057 
5346 
3635 
(924 
02/2 

6950 
5237 
3524 
/8// 

#098 

6843 
5/28 
34/4 
/699 

9985 

6735 
50/9 
3303 
1587 

9870 

6627 
49/0 
3/92 
/474 
9756 

6520 
4800 
308  / 
/362 

9642 

64/2 
469  / 
2970 
(249 
952S 

6304 
4582 
2859 
//36 
94/4 

54-6/97 
55-4472 
56-2748 
57-1024 
57-9300 

36-9067 
37-4659 
38  '025  ( 
38-5843 
39-1435 

9226 
482( 
04/5 
6009 
/604 

9386 
4982 
0579 
6/76 
1773 

9545 
5(44 
0743 
6342 
(94( 

9704 
5305 
0907 
6508 
2//0 

9863 
5467 
(07) 
6675 
2279 

#022 
5628 
(235 
6847 
2447 

0)8) 

5789 
(398 
7007 
2616 

0340 
595  ( 
(562 
7(73 

2784 

0499 
6112 
1726 
7339 
2953 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

86/7 
6907 
5/97 
3488 
(778 

850  / 
6790 
5079 
3367 
1656 

8386 
6673 
4960 
3247 
/534 

8270 
6555 
4841 
3/26 
1412 

8/54 
6438 
4722 
3006 
/290 

8039 
632  / 
4603 
2885 
1168 

7923 
6203 
4484 
2765 
/045 

7807 
6086 
4365 
2644 
0923 

7691 
5968 
4246 
2523 
080( 

587575 
59-5851 
60-4127 
61  '2402 
62-0678 

39-7027 
40-26(9 
40-821  ( 
41  "3803 
4  C9395 

7/98 
2792 
8387 
398  / 
9576 

7369 
2966 
8563 
4/60 
9756 

754  ( 
3(40 
8739 
4338 
9937 

77/2 
33/3 
89(5 
45(6 
#((8 

7883 
3487 
909  ( 
4695 
0299 

8054 
3660 
9266 
4873 
0479 

8225 
3833 
9442 
5057 
0660 

8396 
4007 
9618 
5229 
0840 

8567 
4780 
9794 
5407 
(027 

71 
72 
73 
74 
75 

#069 
8359 
6649 
4940 
3230 

9945 
8234 
6522 
48/1 
3/00 

982  / 
8108 
6395 
4683 
2970 

9697 
7983 
6268 
4554 
2839 

9574 
7858 
6/4( 
4425 
2709 

9450 
7732 
60/4 
4296 
2579 

9326 
7606 
5887 
4/68 
2448 

9202 
748  / 
5760 
4039 
23/8 

9078 
7355 
5633 
39/0 
2/87 

62'8954 
637230 
64-5505 
65'378( 
66-2057 

42-4987 
43-0579 
43-6/70 
44-7762 
44-7354 

5/70 
0764 
6359 
/953 
7547 

5353 

0950 
6547 
2/43 
7740 

5536 
((35 
6735 
2334 
7933 

57(9 
(32( 
6923 
2524 
8/26 

5903 
(507 
7111 
2714 
8318 

6086 
(692 
7298 
2905 
851  ( 

6269 
(877 
7486 
3095 
8704 

6452 
2063 
7674 
3285 
8896 

6635 
2248 
7862 
3476 
9089 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

(520 
9SII 
8101 
6392 
4682 

(389 
9677 
7966 
6255 
4544 

/257 
9544 
783/ 
6/18 
4405 

//25 
94/0 
7696 
598) 
4267 

0993 
9277 
756) 
5845 
4/28 

086/ 
9/43 
7425 
5708 
3990 

0729 
9009 
7290 
557  / 
385/ 

0597 
8876 
7/55 
5434 
37/3 

0465 
8742 
7019 
5297 
3574 

67-0332 
67-8608 
68'6884 
69-5/59 
70-3435 

45  '2946 
45-8538 
46-4(30 
46-9722 
47-53/4 

3/42 
8736 
4330 
9925 
55/9 

3337 
8934 
4530 
#/27 
5724 

3532 
9/3/ 
4730 
0330 
5929 

3727 
9329 
4930 
0532 
6/34 

3922 
9526 
5)30 
0734 
6338 

4((8 
9724 
5330 
0937 
6543 

4313 
992) 
5530 
((39 
6748 

4508 
#((9 
5730 
7347 
6953 

4703 
03/6 
5930 
7544 
7757 

II 

82 
83 
84 
05 

86 

87 
88 
89 
90 

2972 
1263 
9553 

7843 
6/34 

2832 
1121 

94/0 
7699 
5987 

2692 
0980 
9267 
7554 
5841 

2552 

0838 
9/23 
7409 
5694 

24/2 
0696 
8980 
7264 
5548 

2272 

0554 
8837 
7//9 
540/ 

2/32 
04/2 
8693 
6974 
5254 

/992 
027  / 
8550 
6829 
5/07 

/85/ 

#/29 
8406 
6683 
496/ 

71-1711 
71  '9987 
72-8262 
73-6538 
74-48/4 

48-0906 
48'6498 
49-2090 
49-7682 
50-3274 

1113 

6708 
2302 
7896 
3491 

(32( 
69(7 
25(4 
81  (( 

3708 

/528 
7/27 
2726 
8325 
3925 

(735 
7337 
2938 
8540 

4/41 

(942 
7546 
3(50 

8754 
4358 

2(50 
7756 
3362 
8969 
4575 

2357 
7965 
3574 
9)83 
4792 

2564 
8775 
3786 
9397 
5009 

277) 
8384 
3998 
96(2 
5225 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

4424 
27/5 
/005 
9295 
7586 

4276 
2565 
0854 
9/42 
743  / 

4128 
24/5 
0702 
8989 
7276 

3980 
2265 
055  / 
8836 
7/22 

3832 
2115 
0399 
8683 
6967 

3683 
(966 
0248 
8530 
68/2 

3535 
(8/5 
#096 
8377 
6657 

3386 
/665 
9944 
8223 
6502 

3238 
(5/5 
9793 
8070 
6347 

75-3089 
76'/365 
76'964/ 
7779/7 
78-6192 

50-8866 
5C4457 
52-0049 
52  '564  / 
53-1233 

9085 
4679 
0274 
5868 
(462 

9304 
490( 
0498 
6095 
1691 

9524 
5/23 
0722 
632) 
/920 

9743 
5345 
0946 
6548 
2/49 

9962 
5566 
(170 
6774 
2378 

#(8) 
5788 
(394 
7001 
2607 

040  ( 
6009 
(6)8 
7227 
2836 

0620 
6237 
7842 
7453 
3065 

0839 
6452 
2066 
7680 
3293 

91 
92 
93 

94 
95 

96 

97 
98 
99 
100 

55 

5876 
4/66 
2457 
0747 
9038 

5720 
4009 
2297 
0586 
8875 

5564 
3851 
2/38 
0425 
87/2 

5407 
3693 
(978 
0264 
8549 

525  ( 
3535 
/8I9 
#/03 
8386 

5094 
3377 
(659 
994  ( 

8223 

4938 
32/8 
/499 
9780 
8060 

478  / 
3060 
/339 
96/8 
7897 

4625 
2902 
//79 

9457 
7734 

79  -4468 
80  '2744 
87-/079 
8  1'929S 
82-7571 

53-6825 
54-24(7 
54-8009 
55'360/ 
55-9/93 

7057 
265  ( 
8245 
3840 
9434 

7288 
2885 
8482 
4078 

9675 

7520 
3//9 
87/8 
43/7 
99/6 

775  / 
3352 
8954 
4556 
#(57 

7982 
3586 
9(90 

4794 
0398 

8213 
3820 
9426 
5033 
0639 

8445 
4053 
9662 
527  ( 
0880 

8676 
4287 
9898 
5509 
1121 

8907 
452  ( 
#(34 
5748 
1361 

96 

97 
98 
99 
700 

GO' 

51)'  |  58' 

57 

5t>'  |  55' 

54' 

53' 

5f 

51' 

60' 

59' 

58'  |  57'  |  56' 

55' 

54'  |  53' 

52' 

51' 

SINE. 

COSINE. 

55° 
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TRAVERSE  TABLES. 


34 
/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

COSINE. 

SINE.            34° 

10' 

11'   12' 

IS 

14'   15' 

16' 

17' 

18'    19' 

10'  |  11'  |  12'   13'  |  14'  |  15'  |  \&  \  17'  |  18' 

19' 

/ 
2 
3 
4 
5 

8274 
6548 
4822 
3096 
(370 

8272 
6545 
48/7 
3090 
(362 

827  ( 
6542 
48(2 
3083 
1354 

8269 
6538 
4808 
3077 
(346 

8268 
6535 
4803 
3070 
(338 

8266 
6532 
4798 
3064 
(329 

8264 
6529 
4793 
3057 
I32( 

8263 
6525 
4788 
3050 
(3/3 

8261 
6522 
4783 
3044 
(305 

'8259 
1-6519 
2-4778 
3-3037 
4-1297 

•56)6 
C/232 
(  '6848 
2  '24  64 
2'SOSO 

56/8 
(237 
6855 
2474 
8092 

562/ 
(242 
6863 
2483 
8/04 

5623 
(246 
6870 
2493 
S//6 

5626 
(251 
6877 
2503 
8(28 

5628 
/256 
6884 
25/2 
8/40 

5630 
I26/ 
6S9/ 
2522 
8/52 

5633 
/266 
6899 
253  / 
8164 

5635 
(27( 
6906 
254  ( 
8176 

563S 
/275 
69/3 
255  ( 
8(88 

9644 
79/9 
6)93 
4467 
274  / 

9635 
7907 
6180 
4452 

2724 

9625 
7896 
6/66 
4437 
2708 

96(5 
7884 
6(53 
4423 
2692 

9605 
7873 
6140 
4408 
2675 

9595 
7861 
6(27 
4393 
2659 

9586 
7850 

6114 
4378 
2643 

9576 
7838 
6/0/ 
4364 
2626 

9566 
7827 
6088 
4349 
26/0 

4-9556 
578/5 
6'6075 
7  '4334 
S'2593 

3-3696 
3-93(2 
4-4928 
5-0544 
5-6/60 

37(1 

9329 
4947 
0566 
6/84 

3725 
9346 
4967 
0588 
620  S 

3739 
9363 
4986 
0609 
6232 

3754 
9380 
5005 
063  ( 

6256 

3768 
9396 
5024 
0652 
6280 

3783 
94/3 
5044 
0674 
6305 

3797 
9430 
5063 
0696 
6329 

38/2 
9447 
5082 
07/7 
6353 

3826 
9464 
5101 
0739 
6377 

6 

7 
8 
9 
(0 

II 
12 
13 
14 
15 

/OI5 
9289 
7563 
5837 
4111 

0997 
9269 
7542 
5814 
4087 

0979 
9250 
7520 
579  / 
4062 

096) 
9230 
7499 
5768 
4038 

0943 
92(0 
7478 
5745 
40(3 

0925 
9(91 
7457 
5723 
3988 

0907 
9/7( 
7435 
5700 
3964 

0889 
9/5( 
74/4 
5677 
3939 

087) 
9/32 
7393 
5654 
39/5 

9  0353 
9'9II2 
107371 
(C563) 
(2-3890 

6'(776 
67392 
7'3008 
7-8624 
8-4240 

/803 
742  / 
3040 
8658 
4276 

(829 
7450 
307( 
8692 
43(3 

(856 
7479 
3/02 
8725 
4349 

(S82 
7508 
3(33 
8759 
4385 

(909 
7537 
3/65 
8793 
442( 

(935 
7565 
3(96 
8826 
4457 

I96/ 
7594 
3227 
8860 
4493 

/988 
7623 
3258 
8894 
4529 

20/4 
7652 
3290 
8927 
4565 

// 
12 
13 
14 
15 

16 
17 
IS 
19 

20 

2385 
0659 
8933 
7207 
548  / 

2359 

063/ 
8904 
7(76 
5449 

2333 

0604 
8875 
7/45 
54/6 

2307 
0576 
8845 
7((4 
5383 

228  / 
0548 
88/6 
7083 
5351 

2254 
0520 
8786 
7052 
53/8 

2228 
0492 
8757 
702) 
5285 

2202 
0465 
8727 
6990 
5252 

2/76 
0437 
8698 
6959 

5220 

13-2149 
14-0409 
14-8668 
IS'6928 

I6'5I87 

8'9856 
9-5472 
10-1088 
10-6704 
11-2320 

9895 
55/3 
//32 
6750 
2369 

9933 
5554 
((75 
6796 
24/7 

9972 
5595 
(2/8 
6842 
2465 

#0(0 
5636 
(262 
6887 
25(3 

0049 
5677 
(305 
6933 
256  / 

0087 
57(8 
(348 
6979 
2609 

0/26 
5759 
(39/ 
7024 
2657 

0164 
5799 
(435 
7070 
2705 

0203 
5840 
/478 
7//6 
2753 

16 
17 
18 
19 
20 

21 
22 
23 

24 

23 

26 

27 
28 
29 

30 

3756 
2030 
0304 
8578 
6852 

372( 
/994 
0266 
8539 
68(( 

3687 
(958 
0229 
8499 
6770 

3653 
(922 
0/9( 
8460 
6729 

36/8 
(886 
0/53 
842/ 
6688 

3584 
(850 
0//6 
8382 
6647 

3549 
18/4 
0078 
8342 
6607 

35/5 
(778 
0040 
8303 
6566 

348/ 
/742 
#003 
8264 
6525 

1  7  '3446 
/8-/706 
/  8  '9965 
(9-8224 
20-6484 

1  1  7936 
(2-3552 
(2-9/68 
(3-4785 

/4'040/ 

7987 
3605 
9224 
4842 
046  ( 

8038 
3658 
9279 
4900 
052  / 

BOSS 
37(( 
9334 
4958 
058J 

8(39 
3764 
9390 
50(5 
064( 

8(89 
38/7 
9445 
5073 
070( 

8240 
3870 
9500 
5(31 
076) 

8290 
3923 
9556 
5/89 
0821 

8340 
3976 
9611 
5246 
0882 

839  / 
4029 
9666 
5304 
0942 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

5(26 

3400 
/674 
9948 
8222 

5083 
3356 
(628 
9901 
8/73 

504( 
33(2 
(583 
9853 
8/24 

4998 
3268 
1537 
9806 

8075 

4956 
3223 
1491 
9758 

8026 

49/3 
3/79 
(445 
9711 

7977 

487  / 

3/35 
/399 
9664 
7928 

4828 
309/ 
(353 
96/6 

7879 

4786 

3047 
/308 
9569 
7829 

21  '4743 
22-3002 
23'/262 
23-9521 
24-7780 

/4-60/7 
(5V633 
/  5  7249 
(6  2865 
(6-84S/ 

6079 
/698 
73/6 
2934 
8553 

6/42 
(763 
7383 

3004 
8625 

6204 
(827 
745  / 
3074 
8697 

6267 
1892 
75/8 
3/44 
8769 

6329 
(957 
7585 
32/3 

8841 

6392 
2022 
7653 
3283 
89)4 

6454 
2087 
7720 
3353 
8986 

65(7 
2(52 

7787 
3423 
9058 

6579 
2217 
7855 
3492 
9/30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

6496 
4770 
3044 
(3/9 
9593 

6446 
4718 
299  / 
/263 
9535 

6395 
4666 
2937 
/207 
9478 

6344 
46/3 
2883 
//52 
942  f 

6294 
4561 
2829 
1096 
9364 

6243 
4509 
2775 
/040 
9306 

6/92 
4456 
272) 
0985 
9249 

6I4/ 
4404 
2667 
0929 
9/92 

6090 
435  / 
26/2 
0873 
9/34 

25-6040 
26-4299 
27'2558 
28-08/8 
28  '9077 

/  7  -4097 
(7-97/3 
(S'5329 
(9-0945 
(9'656( 

4/7/ 
9790 
5408 
(027 
6645 

4246 
9867 
5488 
1108 
6729 

4320 
9944 
5567 
//90 
68/3 

4395 
#02/ 
5646 
/272 

6898 

4470 
0098 
5726 
/354 
6982 

4544 
0/74 
5805 
(435 
7066 

46/9 
025  ( 
5884 
(5(7 
7/50 

4693 
0328 
5964 
(599 
7234 

4768 
0405 
6043 
(681 
73/8 

31 
32 
33 
34 
35 

7867 
6/41 
44/5 
2689 
0963 

7808 
6080 
4353 
2625 

0898 

7749 
6020 
429  / 
256/ 
0832 

7690 
5959 
4228 
2498 
0767 

763J 
5899 
4)66 
2434 
070/ 

7572 

5838 
4(04 
2370 
0636 

75/3 
5778 
4042 
2306 
0570 

7454 
57/7 
3980 
2242 
0505 

7395 
5656 
39/7 
2/78 

0439 

29-7336 
30-5596 
3  /  "3855 
32'2(/4 
33-0374 

20-2(77 
20-7793 
21  '3409 
21-9025 

22-4641 

2263 
7882 
3500 
9//9 
4737 

2350 
7971 
3592 
9213 
4833 

2437 
8060 
3683 
9306 
4930 

2523 
8/49 
3775 
9400 
5026 

26)0 
8238 
3866 
9494 
5/22 

2696 
8327 
3957 
9588 
52/8 

2783 
84/6 
4049 
968) 
53)4 

2869 
8505 
4/40 
9775 

54/0 

2956 
8594 
423  / 
9869 
5507 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

9237 
75(( 
5785 
4059 
2333 

9/70 
7442 
57/5 
3987 
2260 

9/03 
7374 
5645 
39/5 
2186. 

9036 
7305 
5574 
3843 
2//3 

8969 
7236 
5504 
3771 
2039 

8902 
7/68 
5434 
3699 
(965 

8835 
7099 
5363 
3627 
1892 

8768 
7030 
5293 
3555 
(8(8 

8700 
696  / 
5222 
3483 
/744 

33-8633 
34-6892 
35-5(52 
36-3411 
37-1670 

23-0257 
23-5873 
24  '(489 
24-7/05 
25  '272  / 

0356 
5974 
(592 
72// 
2829 

0454 
6075 
/696 
73/7 
2938 

0553 
6/76 
(799 
7423 
3046 

065/ 
6277 
/903 
7528 
3/54 

0750 
6378 
2006 
7634 

3262 

0849 
6479 
2/09 
7740 
3370 

0947 
6580 
22/3 
7846 
3479 

(046 
66S/ 
23/6 
795/ 
3587 

/I44 
6782 
2420 
8057 
3695 

41 
42 
43 
44 
45 

0607 
8881 
7/56 
5430 
3704 

0532 
8805 
7077 
5350 
3622 

0457 
8728 
6999 
5269 

3540 

0382 
8651 
6920 
5/89 
3459 

0307 
8574 
6842 
5/09 
3377 

0231 
8497 
6763 
5029 
3295 

0(56 

8420 
6684 
4949 
32(3 

OOSf 
8343 
6606 
4868 
3/31 

#005 
8266 
6527 
4788 
3049 

37-9930 
38-8189 
39-6448 
40-4708 
41  '2967 

25-8337 
26-3953 
26-9569 
27-5/85 
28-080/ 

8448 
4066 
9685 
5303 
092/ 

8558 
4/79 

9800 
542  / 
/042 

8669 
4292 
99(5 
5539 
(162 

8780 
4405 
#03( 
5657 
(282 

8890 
45)8 
0146 
5774 
/402 

900  / 
463  / 
0262 
5892 
(523 

9111 

4744 
0377 
6010 
1643 

9222 

4857 
0492 
6/28 
1763 

9332 
4970 
0608 
6245 
(883 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

1978 
0252 
8526 
6800 
5074 

1891 
0167 
8439 
67/2 
4984 

1811 
#082 
8353 
6624 
4894 

(728 
9997 
8266 
6535 
4804 

1644 

99/2 
8/79 
6447 
47/4 

1561 
9827 
8093 
6358 
4624 

(477 
9742 
8006 
6270 
4534 

(394 
9656 
79/9 
6/82 
4444 

/3/0 
957( 
7832 
6093 
4354 

42-1226 
42-9486 
43-7745 
44-6005 
45'4264 

28-64/7 
29-2033 
297649 
30  '3265 
30-888/ 

6540 
2/58 
7777 
3395 
90/4 

6663 
2283 
7904 
3525 
9146 

6785 
2408 
8032 
3655 

927S 

6908 
2534 
8/59 
3785 
94/0 

7030 
2659 
8287 
39/5 
9543 

7/53 
2784 
84/4 
4044 
9675 

7276 
2909 
854  / 
4/74 
9807 

7398 
3034 
8669 
4304 

9939 

752  / 
3/58 
8796 
4434 
#07/ 

51 
52 
53 
54 
55 

56 

57 
58 

59 
60 

3348 
(622 
9896 
8170 
6444 

3257 
(529 
9802 
8074 
6346 

3(65 
(436 
9707 
7978 
6248 

3074 
/343 
96/2 
788/ 
6/50 

2982 
(249 
95(7 
7785 
6052 

2890 
((56 

9422 
7688 
5954 

2799 
(063 
9327 
759) 
5856 

2707 
0969 
9232 
7495 
5757 

26/5 
0876 
9/37 
7398 
5659 

46-2523 
47-0783 
47'9042 
487301 
49-5561 

31  '4497 
32'0//3 
32-5729 
33-/34S 
33  '696  / 

4632 
0250 
5869 
(487 
7(06 

4767 
0388 
6008 
(629 
7250 

4901 
0525 
6148 
1771 
7394 

5036 
0662 
6287 
/9/3 
7539 

5/7/ 
0799 
6427 
2055 
7683 

5305 
0936 
6566 
2/97 
7827 

5440 
(073 
6706 
2339 
797) 

5575 
1210 
6845 
2480 
81/6 

5709 
(347 
6984 
2622 
8260 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

47/9 
2993 
(267 
954  ( 
7815 

46/9 
2891 
1/64 
9436 
7709 

45(9 
2790 
I06( 
9332 
7602 

44(9 
2689 
0958 
9227 
7496 

4320 
2587 
0855 
9(22 
7390 

4220 
2486 
0752 
90(7 
7283 

4(20 
2384 
0648 
89(3 
7/77 

4020 
2283 
0545 
8808 
7070 

3920 

nil 

0442 
8703 
6964 

50'3820 
5  T  2079 
52-0339 
52-8598 
53'6857 

34  '2577 
34-8/93 
35-3809 
35'9425 
36  '504  / 

2724 
8343 
3961 
9579 
5(98 

287/ 
8492 
4//3 
9733 
5354 

3018 
8641 
4264 
9887 
55/( 

3/64 
8790 
44/6 
#04/ 
5667 

33  II 
8939 
4567 
0195 
5823 

3458 
9088 
47(9 
0349 
5979 

3604 
9237 
4870 
0503 
6/36 

375/ 
9386 
502  / 
0657 
6292 

3897 
9535 
5/73 
OS/0 
6448 

61 
62 
63 
64 
65 

6089 
4363 
2637 
0911 
9/85 

598( 
4253 
2526 
0798 
9071 

5873 
4(44 
2415 
0686 
8956 

5765 
4034 
2304 
0573 
8842 

5657 
3925 
2(92 
0460 
8727 

5549 
38(5 
208( 
0347 
86/3 

544  ( 
3705 
(970 
0234 

8498 

5333 
3596 
1858 

0121 
8384 

5225 
3486 
(747 
#008 
8269 

54  -511  7 
55-3376 
56-1635 
56'9895 
57-8(54 

37-0657 
37-6273 
38'(889 
387505 
39'3(2( 

08(6 
6435 
2053 
7672 
3290 

0975 
6596 
22/7 
7838 
3458 

((34 
6757 
2380 
8003 
3627 

/293 
69/8 
2544 
8/70 
3795 

1451 

7079 
2707 
8335 
3963 

(610 

7240 
287( 
850  ( 
4(32 

(769 
740  / 
3034 
8667 
4300 

1927 
7562 
3/98 
8833 

4468 

2086 
7723 
336) 
8999 
4636 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

7459 
5733 
4007 
228  f 
0556 

7343 
5616 
3888 
2/6) 
0433 

7227 
5498 
3769 
2040 
03(0 

7111 
5380 
3649 
19)9 
0/88 

6995 
5262 
3530 
(798 
#065 

6879 
5/45 
34/0 
(676 
9942 

6762 
5027 
3291 
(555 
9820 

6646 
4909 
3171 
1434 
9697 

6530 
479  ( 
3052 
(3)3 
9574 

58-64/3 
59  '4673 
60-2932 
61-1191 
61-9451 

39-8737 
40-4354 
40  '9970 
4  (  '5586 
42')202 

8908 
4527 
#/45 
5764 
(382 

9079 
4700 
032) 
5942 
(563 

9250 
4873 
0496 
6(20 
(743 

942  / 
5046 
0672 
6298 
/923 

9591 
5220 
0848 
6476 
2/04 

9762 
5393 
(023 
6654 
2284 

9933 
5566 
(/99 
683  / 
2464 

#103 
5739 
/374 
7009 
2645 

0274 
59/2 
(549 
7(87 
2825 

71 
72 
73 
74 
75 

8830 
7/04 
5378 
3652 
(926 

8705 
6978 
5250 
3523 
1795 

858  ( 
6852 
5)23 
3394 
1664 

8457 
6726 
4995 
3264 
(534 

8333 
6600 
4868 
3/35 
(403 

8208 
6474 
4740 
3006 
1272 

8084 
6348 
46(2 
2877 
1141 

7959 
6222 
4485 
2747 
(0/0 

7835 
6096 
4357 
2618 
0879 

6277(0 
63-5969 
64-4229 
65'24S8 
66-0747 

42-68(8 
43-2434 
43-8050 
44-3666 
44-9282 

700( 
26/9 
8237 
3856 

9474 

7/83 

2804 
8425 
4046 
9667 

7366 
2989 
86/3 
4236 
9859 

7549 
3/75 
8800 
4426 
#052 

7732 
3360 
8988 
46/6 
0244 

79(4 

3545 
9(75 
4806 
0436 

8097 
3730 
9363 
4996 
0629 

8280 
39/5 
9550 
5/86 
082/ 

8462 
4(00 
9738 
5375 
(0/3 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

0200 
8474 
6748 
5022 
3296 

#068 
8340 
66/3 
4885 
3/57 

9935 
8206 
6477 
4748 
30/9 

9803 
8072 
634  / 
46/0 
2879 

9670 
7938 
6205 
4473 
2740 

9538 
7804 
6069 
4335 
2601 

9405 
7669 
5934 
4(98 
2462 

9272 
7535 
5798 
4060 
2323 

9(40 
740  ( 
5662 
3923 
2(84 

66-9007 
677266 
68'5525 
69-3785 
70-2044 

45-4898 
46-05(4 
46-6(30 
47  '(746 
47-7362 

5093 
07/( 
6330 
/948 
7566 

5288 
0908 
6529 
2/50 
777  ( 

5482 
((06 
6729 
2352 
7975 

5677 
/303 
6929 
2554 
8(80 

5872 
/500 
7/28 
2756 
8384 

6067 
(697 
7328 
2958 
8589 

626/ 
/894 
7527 
3/60 
8793 

6456 
2091 
7727 
3362 
8997 

6651 
2288 
7926 
3564 
920  ( 

8/ 
82 
83 
84 
85 

86 
87 
88 
89 
90 

(570 

9844 
8119 
6393 
4667 

(430 
9702 
7975 
6247 
4520 

(289 
9560 
783  ( 
6/02 
4373 

(749 
94/8 
7687 
5956 
4225 

(008 
9275 
7543 

nn 

4078 

0867 
9133 
7399 
5665 
393  / 

0726 
899  ( 
7255 
55(9 
3783 

0585 
8848 
7111 
5373 
3636 

0445 
8706 
6967 
5227 
3488 

71-0303 
71-8563 
72-6822 
73-5082 
74  "334  / 

48'2978 
48-8594 
49-42(0 
49-9826 

50-5442 

3/85 
8803 
4422 
#040 
5659 

3392 
9013 
4633 
0254 
5875 

3599 
9222 

4845 
0468 
6092 

3805 
943  / 
5057 
0682 
6308 

40/2 

9640 
5268 
0396 
6524 

42/9 
9849 
5480 
(((0 
6741 

4426 
#059 
569  / 
(324 
6957 

4632 
0268 
5903 
1538 
7173 

4839 
0477 
6//4 
(752 
7390 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

55 

2941 
1215 
9489 
7763 
6037 

2792 
(064 
9337 
7609 
5882 

2643 
09/4 
9/85 
7456 
5727 

2494 
0764 
9033 
7302 
557  / 

2346 
06/3 
88SI 
7/48 
54/6 

2/97 
0463 
8728 
6994 
5260 

2048 
03/2 
8576 
6840 
5/05 

/899 
0/6/ 
8424 
6686 
4949 

(749 
#0(0 
8271 
6532 
4793 

75-1600 
75-9860 
76-8119 
77-6378 
78-4638 

5C(058 
5  /  '6674 
52-2290 
52-7906 
53-3522 

(277 
6895 
25/4 
8/32 
375  / 

(496 
71  17 
2738 
8358 
3979 

(7(5 
7338 
296( 
8584 
4208 

(934 
7559 
3/85 
881  / 
4436 

2/52 
7781 
3409 
9037 
4665 

237) 
8002 
3632 
9263 
4893 

2590 
8223 
3856 
9489 
5/2( 

2809 
8444 
4079 
97/4 
5350 

3027 
8665 
4303 
9940 
5578 

91 
92 
93 
94 
95 

49(1 

2585 
0859 
9(33 

7407 

4(54 
2427 
0699 
8972 
7244 

3997 
2268 
0539 
88/0 

708/ 

3840 
2(09 
0379 
8648 
69/7 

3683 
(951 
02(8 
8486 
6753 

3526 
(792 

#058 
8324 
6590 

3369 
1633 

9897 
8/62 

f,4'J6 

32/2 
/474 
9737 
8000 

6262 

3054 
(3/5 
9576 
7837 
6098 

79-2897 
80-1156 
SO'9416 
81-7675 
82-5934 

53-9(38 
54-4754 
55-0370 
55-5986 
56-/602 

9369 
4988 
0606 
6224 
/843 

9600 
5221 
0842 
6463 
2083 

983  ( 
5454 
(077 
670( 
2324 

#062 
5688 
(3/3 
6939 
2565 

0293 
592  / 
(549 
7(77 

2805 

0523 
6/54 
/784 
74/5 

3045 

0754 
6387 
2020 
7653 

3286 

09S5 
6620 
2255 
789  ( 

3526 

/2/6 
6853 
249  / 
8/29 

3766 

96 
97 
98 
99 
(00 

50' 

49' 

4«' 

47' 

4<j' 

45'  |  44' 

43' 

42' 

41' 

!>()'  \  49'  |  4N'  |  47' 

40' 

45'  |  44' 

4ii' 

4^'  |  41' 

SINE. 

COSINE.           55" 

90« 


TRAVERSE  TABLES. 


34°            COSINE. 

SINE. 

34° 

/ 

2 
3 
4 
5 

20'  i  21'  |  22' 

23'  |  24' 

25' 

26'   27'   28'    29' 

20' 

21'   22' 

23' 

24'  |  25' 

26' 

27' 

28 

29 

/ 

2 
3 

4 
5 

8258 
65/5 
4773 
303  / 
(289 

8256 
65/2 
4768 
3024 
(280 

8254 
6509 
4763 
30/8 
(272 

8253 
6506 
4758 
3011 
1264 

S25/ 
6502 
4753 
3005 
(256 

8249 
6499 
4748 
2998 
(247 

8248 
6496 
4744 
299  / 
(239 

8246 
6492 
4739 
2985 
(23( 

8245 
6489 
4734 
2978 
/223 

'8243 
1-6486 
2  '4  729 
3'  2972 
4'(2I5 

'5640 
C/280 
/  '6920 
2'2560 
2'8200 

5642 
1285 
6927 
2570 
82(2 

5645 
1290 
6935 
2579 
S224 

5647 
(295 
6942 
2589 
8236 

5650 
1299 
6949 
2599 
8248 

5652 
(304 
6956 
2608 
8260 

5654 
1309 
6963 
26/8 
8272 

5657 
1314 

6971 
2627 
8284 

5659 
(3(9 
6978 
2637 
8296 

5662 
(323 
6985 
2647 
8308 

6 
7 
8 
9 
10 

9546 

7804 
6062 
43/9 
2577 

9536 

7792 
6048 
4305 
2561 

9527 
778) 
6035 
4290 
2544 

9517 
7769 
6022 
4275 
2528 

9507 
7758 
6009 
4260 
25  // 

9497 
7746 
5996 
4245 
2495 

9487 
7735 
5983 
423) 
2478 

9477 

7723 
5970 
42/6 
2462 

9467 
77/2 
5956 
420  / 
2446 

4-9457 
57700 
6'  5943 
7'4'S6 
8  '2429 

3'3840 
3'94SO 
4'5/2( 
5'076( 

5'640( 

36i5 
9497 
5(40 
0782 

6425 

3869 
9j.'4 
5/59 

0804 
6449 

3884 
953/ 
5/78 
0825 
6473 

3898 

9548 
5197 

0847 
6497 

39)2 

9564 
52/7 
0869 
652/ 

3927 
958  / 
5236 
0890 
6545 

394/ 
9598 
5255 
09/2 
6569 

3956 
96/5 
5274 
0933 
6593 

3970 
9632 
5293 
0955 
66(7 

6 

7 
8 
9 
10 

/I 
12 
13 
14 
15 

0835 
9092 
7350 
5608 
3866 

OS/7 
9073 
7329 
5585 
3841 

0799 
9053 
7307 
5562 
38/6 

0781 
9033 
7286 
5539 
3792 

0762 
90/4 
7265 
55/6 
3767 

0744 
8994 
7243 
5493 
3742 

0726 
8974 
7222 
5470 
37/8 

0708 
8954 
720  / 
5447 
3693 

0690 
8935 
7/79 
5424 
3663 

9-0672 
9'89/S 
/07/58 
U'5401 
I2'3644 

6'204( 
6768( 
7'332( 
7'896( 
8'460/ 

2067 
77(0 
3352 
8995 
4637 

2094 
7738 
3383 
9028 
4673 

2/20 
7767 
34/5 
9062 
4709 

2/46 
7796 
3446 
9095 
4745 

2/73 
7825 
3477 
9/29 
478) 

2/99 
7854 
3508 
9/63 
48/7 

2226 
7882 
3539 
9(96 
4853 

2252 
79U 
3570 
9230 
4889 

2278 
7940 
3602 
9263 
4925 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

2/23 
038/ 
8639 
6896 
5/54 

2097 
0353 
8609 
6865 
5/2( 

207  / 
0325 
8580 
6834 
5088 

2044 
0297 
8550 
6S03 
5056 

20/8 
0269 
8520 
6772 
5023 

(992 
024/ 
849  / 
6740 
4990 

1966 
02/3 
8461 
6709 
4957 

/939 

0/85 
8432 
6678 
4924 

/9/3 
0/57 
8402 
6647 
4891 

13-1887 
(4-0(29 
/4'8372 
(5-66/5 

/6'485S 

9'024/ 
9'588/ 
/0'/52( 
(07(6( 
//-280/ 

0279 
5922 
(564 
7207 
2849 

03/8 
5963 
(60S 
7253 
2897 

0356 
6004 
1651 
7298 
2945 

0395 
6044 
1694 

7344 
2993 

0433 
6085 
(737 
7389 
304/ 

0472 
6(26 
(780 
7435 
3089 

05(0 
6(67 
(824 
7480 
3(37 

0548 
6208 
(867 
7526 
3(85 

0587 
6248 
(9(0 
7572 
3233 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

34/2 
(669 
9927 
8/85 
6443 

3377 
/633 

9889 
8/45 
6402 

3343 
(597 
9852 
8/06 
6361 

3308 
/56( 
98/4 
8067 
63/9 

3274 
/525 
9776 
8027 
6273 

3239 
(489 
97.J8 
7988 
6237 

3205 
(453 
9700 
7948 
6/96 

3(70 
/4/6 
9663 
7909 
6/55 

3/36 
/380 
9625 
7869 
6/14 

17-3101 
18-1344 
18-9587 
/  9  7830 
20-6073 

/C844J 
(2-408/ 
/  2  "9722 
/3'5362 
(4'(002 

8492 
4/34 
9777 
54/9 
(062 

8542 
4/87 
9832 
5477 
//22 

8593 
4240 
9887 
5534 
((82 

8643 
4293 
9942 
5592 
(242 

8693 
4346 
9998 
5650 
(302 

8744 
4398 
#053 
5707 
(362 

8794 
445  ( 
0(08 
5765 
(422 

8845 
4504 
0(63 
5822 
(482 

8895 
4557 
02/8 
5880 
(542 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

4700 
2958 
/2/6 
9473 

773! 

4658 
29/4 
//70 
9426 
7682 

46/5 
2869 
1124 
9378 
7633 

4572 
2825 
/078 
9331 
7583 

4530 
2781 
/032 
9283 
7534 

4487 
2736 
0986 
9235 
7485 

4444 
2692 
0940 
9/88 
7435 

440  / 
2647 
0894 
9/40 
7386 

4358 
2603 
0848 
9092 
7337 

21  '4316 
22-2559 
23  '080  / 
23-9044 
247287 

14  '6642 
(5'2282 
15  '7922 
16-3562 
/6'9202 

6704 
2347 
7989 
3632 
9274 

6767 
24/f 
8056 
370  / 
9346 

6829 
2476 
8/24 
377  ( 
94(8 

6891 
254  ( 
8191 
3840 
9490 

6954 
2606 
8258 

39;o 

9562 

70(6 
267  ( 
8325 
3980 
9634 

7079 
2735 
8392 
4049 
9706 

7/4( 
2800 
8459 
4((9 
9778 

7203 
2865 
8527 
4(88 
9850 

31 
32 
33 

34 
35 

5989 
4246 
2504 
0762 
9020 

5938 
4/94 
2450 
0706 
8962 

5887 
4141 
2396 
0650 
8905 

5836 
4089 
2342 
0594 
8847 

5785 
4036 
2287 
0539 
8790 

5734 
3984 
2233 
0483 
8732 

5683 
393/ 
2/79 
0427 
8675 

5632 
3878 
2/25 

037; 

86/7 

558) 
3826 
2070 
03/5 
8559 

25-5530 
26-3773 
27-20/6 
28-0259 
28-8502 

/  7  "4842 
/S'0482 
(S'6/22 
/9'(762 
(9'7402 

49/6 
0559 
620  / 
(844 
7486 

499) 
0636 
628  / 
(926 
7570 

5065 
07/3 
6360 
2007 
7654 

5140 
0789 
6439 
2089 
7738 

52/4 
0866 
65/8 
2170 
7822 

5289 
0943 
6597 
2252 
7906 

5363 
(020 
6677 
2334 
7990 

5437 
(097 
6756 
24(5 
8074 

55(2 
1173 
6835 
2497 
8(58 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

7277 
5535 
3793 
2050 
0308 

72/8 

5474 
3730 

(986 
0242 

7159 
5414 
3668 
/922 
0/77 

7/00 
5353 

3606 
/S58 
OMI 

704  / 
5292 
3543 
;794 

#045 

6982 
523  / 

348/ 
1730 
9980 

6922 
5/70 
34/8 
/666 
99/4 

6863 
5/09 
3356 
(602 

9848 

6804 
5049 
3293 
/538 
9782 

29-6745 

30-4988 
31-3231 
32-1473 
32-9716 

20-3042 
20-8682 
2C4323 
2  C9963 
22-5603 

3/29 
877  / 
44/4 
#056 
5699 

32/5 

8860 
4505 
0/50 

5795 

3302 

8949 
4596 
0244 
589) 

3388 
9038 
4687 
0337 

5987 

3475 
9(27 
4779 
043  1 
6083 

356  ( 
92/5 
4870 
0524 
6/79 

3647 
9304 
496  ( 
0618 
6275 

3734 
9393 
5052 
07(( 
6371 

3820 
9482 
5(43 
0805 
6467 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

8566 
6824 
508/ 
3339 
/597 

8499 
6755 
501  / 
3267 
/523 

843  / 
6686 
4940 
3/94 
1449 

8364 
66/7 
4869 
3/22 
(375 

8297 
6548 
4799 
3050 
(301 

8229 
6479 
4728 
2978 
;227 

8/62 
64/0 
4657 
2905 
((53 

8094 
6340 
4587 
2833 
(079 

8027 
627/ 
45/6 
2760 
/005 

337959 
34-6202 
35-4445 
36-2688 
37-0931 

23-1243 
23'6883 
24  '2523 
24-8/63 
25'3803 

(341 
6984 
2626 
8269 
39// 

(440 
7084 
2729 
8374 
40/9 

(538 
7/85 
2833 
8480 
4/27 

(636 
7286 
2936 
8585 
4235 

(735 
7387 
3039 
8691 
4343 

(833 
7488 
3/42 
8797 
445  ( 

(932 
7588 
3245 
8902 
4559 

2030 
7689 
3348 
9008 
4667 

2(28 
7790 
3452 
9113 

4775 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

9854 
8112 
6370 
4627 
2885 

9779 
8035 
629/ 
4547 
2803 

9703 
7958 
62/2 
4467 
272/ 

9628 
788  / 
6/33 
4386 
2639 

9552 
7803 
6054 
4306 
2557 

9477 
7726 
5976 
4225 
2475 

940  / 
7649 
5897 
4/45 
2392 

9325 
757; 
58/8 
4064 
23/0 

9250 

7494 
5739 
3983 
2228 

37-9/74 
3874(7 
39-5660 
40-3903 
41  '2/45 

25-9443 
26-5083 
27-0723 
27-6363 
28-2003 

9553 
5/96 
0838 
648  / 
2/23 

9664 
5309 

0954 
6599 
2243 

9774 
5422 
(069 
67/6 
2364 

9885 
5534 
1184 
6834 
2484 

9995 
5647 
(299 
6951 
2604 

#/06 
5760 
/4/5 
7069 
2723 

02/6 
5873 
(530 
7/87 
2843 

0326 
5986 
(645 
7304 
2963 

0437 
6098 
1760 
7422 
3083 

(143 
940/ 
7658 
59/6 
4/74 

(059 
93/5 
757  / 
5827 
4083 

0975 
9230 
7484 
5739 
3993 

0892 
9144 
7397 
5650 
3903 

0808 
9059 
73/0 
556/ 
38/2 

0724 
8974 
7223 
5473 
3722 

0640 
8888 
7/36 
5384 
3632 

0556 
8803 
7049 
5295 
354) 

0472 
87/7 
696  / 
5206 
345; 

42-0388 
42'863/ 
43-6874 
44  -5;;  7 
45-3360 

28-7643 
29-3283 
29-8923 
30-4564 
3  C0204 

7766 
3408 
905  / 
4693 
0336 

7888 
3533 
9/78 
4823 
0468 

80/1 
3658 
9305 
4953 
0600 

8/33 
3783 
9433 
5082 
0732 

8256 
3908 
9560 
52(2 
0864 

8378 
4032 
9687 
534  / 
0996 

8500 
4/57 
98/4 
5471 
((28 

8623 
4282 
994  ( 
5600 
(260 

8745 
4407 
#068 
5730 
(392 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

243) 
0689 
8947 
7204 
5462 

2339 
0596 
8852 
7/08 
5364 

2248 
0502 
8756 
70// 
5265 

2/56 
0408 
866  / 
69/4 
5/67 

2064 
03/5 
8566 
68/7 

5068 

(97; 

0221 
8470 
6720 
4969 

(879 
0/27 
8375 
6623 
487  / 

(787 
#034 
8280 
6526 
4772 

/695 
9940 
8/84 
6429 
4673 

46-;603 
46-9846 
47-8089 
48-6332 
49-4575 

3  C5844 
32'  (484 
327/24 
33-2764 
33-8404 

5978 
I62( 
7263 
2906 
8548 

6113 
1758 
7402 
3047 
8692 

6247 
(894 
7542 
3(89 
8836 

6382 
203  / 
768  ( 
333  ( 
8980 

65(6 
2(68 
7820 
3472 
9(24 

6650 
2305 
7959 
36/4 
9268 

6785 
244  / 
8098 
3755 
94/2 

69(9 
2578 
8237 
3897 
9556 

7053 
2715 
8377 
4038 

9700 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

3720 
(978 
0235 
8493 
675/ 
5008 
3266 
/524 
9782 
8039 

3620 
/876 
0/32 
8388 
6644 

3520 
/774 
#028 
8283 
6537 

34/9 
/672 
9925 
8/78 
643  / 

33/9 
/570 
9822 
8073 
6324 

32;9 
(468 
97/8 
7967 
62/7 

3//9 
(367 
96/4 
7862 
6//0 

30/8 
(265 
9511 
7757 
6003 

29;8 
1/62 
9407 
7652 
5896 

50-28/7 
51-1060 
51  -9303 
52-7546 
53-5789 

34-4044 
34-9684 
35-5324 
36-0964 
36-6604 

4(90 
9833 
5475 
(118 
6760 

4337 
9982 
5627 
;272 
6916 

4483 
#/3/ 
5778 
(425 
7073 

4630 
0280 
5929 
1579 
7229 

4776 
0428 
6080 
(732 
7385 

4923 
0577 
6232 
/S86 
7540 

5069 
0726 
6383 
2040 
7696 

52(5 
0875 
6534 
2(93 
7852 

5362 
(023 
6685 
2347 
8008 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 
70 

4900 
3/56 
/4/2 
9668 
7924 

4792 
3046 
(30/ 
9555 
7809 

4683 
2936 
M89 
9442 
7694 

4575 
2826 
(077 
9328 
7579 

4466 
27/6 
0966 
92;5 
7464 

4358 
2606 
0854 
9/01 
7349 

4249 
2496 
0742 
8988 
7234 

4141 
2385 
0630 
8874 
7//9 

54-4032 
55-2275 
56-0518 
56-8761 
577004 

37-2244 
377884 
38-3524 
38-9(65 
39-4805 

2403 
8045 
3688 
9330 
4973 

256; 
8206 
385  ( 
9496 
5(4( 

2720 
8367 
40/4 
9662 
5309 

2878 
8528 
4/78 
9827 
5477 

3037 
8689 
4341 
9993 
5645 

3/95 
8849 
4504 
#/58 
58/3 

3353 
90/0 
4667 
0324 
598  / 

35(2 
9I7( 

4830 
0489 
6/49 

3670 
9332 
4993 
0655 
63)7 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

6297 
4555 
28/2 
(070 
9328 

6/80 
4436 
2693 
0949 
9205 

6064 
43/8 
2573 
0827 
9082 

5947 
4200 
2453 
0706 
8958 

5831 
4082 
2333 
0584 
8835 

57U 
3963 
22/3 
0462 
87;2 

5597 
3845 
2093 
034  1 
8589 

5480 
3727 
;973 
02;9 
8465 

5363 
3608 
1853 
#097 
8342 

58-5247 
59-3489 
60-1732 
60-9975 

61-8218 

40-0445 
40-6085 
4C(725 
41  7365 
42-3005 

06(5 
6258 
(900 
7543 
3(85 

0786 
6431 
2075 
7720 
3365 

0956 
6603 
225; 
7898 
3545 

1127 
6776 
2426 
8076 
3725 

(297 
6949 
260( 
8253 
3905 

/467 
7/22 
2776 
843  ( 
4085 

(638 
7294 
295  ( 
8608 
4265 

1808 
7467 
3)26 
8786 
4445 

(978 
7640 
3302 
8963 
4625 

71 
72 
73 
74 
75 

7585 
5843 
4101 
2359 
0616 

746  / 
57/7 

3973 
2229 
0485 

7336 
5590 
3845 
2099 
0354 

72M 
5464 
37/7 
/969 
0222 

7086 
5337 

3589 
/840 
#09/ 

696  / 
52/1 
3460 
/7(0 

9959 

6836 
5084 
3332 
;580 
9828 

67M 
4958 
3204 
;450 

9696 

6586 
483  / 
3075 
(320 
9564 

62-6461 
63-4704 
64  '2947 
65'((90 
65  '9433 

42-8645 
43-4285 
43-9925 
44-5565 
45-/205 

8827 
4470 
#((2 
5755 
;397 

90(0 
4655 
0300 
5945 
(590 

9/93 
4840 
0487 
6/34 
(782 

9375 
5025 
0674 
6324 
)974 

9557 

5209 
086  ( 
65(4 
2166 

9740 
5394 
(049 
6703 
2358 

9922 
5579 
1236 
6893 
2549 

#/04 
5764 
(423 
7082 
274  / 

0287 
5948 
(6)0 
7272 
2933 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

8874 
7/32 
5389 
3647 
/905 

874  / 
6997 
5253 
3509 
(765 

8608 
6862 
5//7 
337  / 
1626 

8475 
6728 
4981 
3233 
I486 

8342 
6593 
4844 
3095 
J346 

8209 
6458 
4708 
2957 
(207 

8076 
6323 
457) 
28/9 
/067 

7942 
6/89 
4435 
268  / 
0927 

7809 
6054 
4298 
2543 
0787 

667676 
67-59(9 
68-4(61 
69-2404 
70-0647 

45-6845 
46-2485 
46-8/25 
47-3766 
47-9406 

7040 
2682 
8325 
3967 
96(0 

7234 
2879 
8524 
4/69 
9814 

7429 
3076 
8723 
437  / 
#0(8 

7623 
3273 
8923 
4572 
0222 

78/8 
3470 
9/22 
4774 
0426 

80/2 
3666 
932  / 
4975 
0630 

8206 
3863 
9520 
5(77 
0834 

840  / 
4060 
97/9 
5378 
(038 

8595 
4257 
99(8 
5580 
(242 

81 
82 
83 
84 
85 

86 

87 
88 
89 
90 

0162 
8420 
6678 
4936 
3/93 

•  CI'JI 
8277 
6533 
4790 
3046 

9880 
8/35 
6389 
4643 
2898 

9739 
7992 
6244 
4497 
2750 

9598 
7849 
6100 
435; 

2602 

9456 
7706 
5955 
420J 
2454 

93/5 
7563 
581  / 
4058 
2306 

9(73 
7420 
5666 
39/2 
2/58 

9032 
7276 

552; 

3765 
20/0 

70-8890 
7(7(33 
72-5376 
73-36(9 
74-/S62 

48-5046 
49-0686 
49-6326 
50-/966 

50-7606 

5252 
0895 
6537 
2(80 

7822 

5459 
((04 
6748 
2393 
8038 

5665 
(3(2 

6960 
2607 
8254 

5872 
1521 
7171 
2821 
8470 

6078 
(730 
7382 
3034 
8686 

6284 
(939 
7593 
3248 
8902 

649  ( 
2148 
7804 
346) 
9))8 

6697 
2356 
80/5 
3675 
9334 

6903 
2565 
8227 
3888 
9550 

86 
87 
88 
89 
90 

91 
92 
93 

94 
95 
96 

97 
98 
99 

;oo 
55 

I45/ 
9709 
7966 
6224 
4482 

(302 
9558 
78/4 
6070 
4326 

M52 
9407 
766  / 
59/5 
4/70 

/003 
9256 
7508 
5767 
40/4 

0853 
9/04 
7356 
5607 
3858 

0704 
8953 
7203 
5452 
3702 

0554 
8802 
7050 
5298 
3545 

0404 
865) 
6897 
5/43 
3389 

0255 
8499 
6744 
4988 
3233 

75-0/05 
75-8348 
76-6591 
77-4833 
78-3076 

5)  '3246 
51  -8886 
52-4526 
53-0(66 
53'5806 

3464 
9107 
4749 
0392 
6034 

368* 
9328 
4973 
0618 
6263 

3902 
9549 
5/96 
0843 
649  ( 

4120 
9770 
54/9 
/069 
67/9 

4338 
9990 
5643 
/295 
6947 

4557 
#21  ( 
5866 
(520 
7(75 

4775 
0432 
6089 
(746 
7402 

4993 
0653 
63/2 
(97( 
7630 

52/2 
0873 
6535 
2/97 
7858 

91 
92 
93 
94 
95 

2739 
0997 
9255 
75/3 
5770 

2582 
0838 
9094 
7350 
5606 

2424 
0679 
8933 

7/88 
5442 

2267 
05/9 
8772 
7025 

5278 

2/09 
0360 
86/  / 
6862 
5(/4 

/95/ 
020; 
8450 
6700 
4949 

;793 
#04/ 
8289 
6537 
4785 

(635 
9882 
8/28 
6374 
4620 

;477 
9722 
7966 
621  ( 
4456 

79-1319 
79-9562 
807805 
81  -6048 
82  '429  / 

54'  (446 
547086 
55-2726 
55-8367 
56-4007 

1677 
7319 
2962 
8604 
4247 

;907 
7552 
3/97 
8842 
4487 

2(38 
7785 
3432 
9080 
4727 

2368 
80/8 
3668 
93/7 
4967 

2599 
825  / 
3903 
9555 
5207 

2829 
8483 
4/38 
9792 

5447 

3059 
87/6 
4373 
#030 
5687 

3290 
8949 
4608 
0267 
5927 

3520 
9/82 
4843 
0505 
6/67 

96 
97 
98 
99 
100 

40' 

39' 

38' 

3V 

36* 

35' 

34'   33' 

3-2' 

31' 

40' 

39' 

38' 

37   3li' 

35' 

34'  |  33' 

32' 

31' 

SINE. 

COSINE. 

55* 

207 


TRAVERSE  TABLES. 


34 
/ 

2 
3 
4 
S 

i 

COSINE. 

SINE.           34° 

3u' 

IF 

32'  |  33' 

34'   35' 

36' 

37' 

38' 

39' 

30'   31'   32'   33'  |  34' 

35'  |  36'   37'  |  38'   39' 

/ 
2 
3 

4 
5 
6 
7 

a 

9 

10 

824  / 
6483 
4724 
2965 
/206 

8240 
6479 
47(9 
2958 
((98 

8238 
6476 
47/4 
2952 
((90 

8236 
6473 
4709 
2945 
(182 

8235 
6469 
4704 
2939 
1173 

8233 
6466 
4699 
2932 
((65 

8231 
6463 
4694 
2925 
1(57 

8230 
6459 
4689 
29(9 
1(49 

8228 
6456 
4684 
29/2 
//40 

•8226 
/  '6453 
2-4679 
3'2906 
4V/32 

"5664 
/•/328 
/  '6992 
2'2656 
2-8320 

5666 
(333 
6999 
2666 
8332 

5669 
/338 
7007 
2675 
8344 

567( 
1343 
70(4 
2685 
8356 

5674 
/347 
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71-5697 
72-3924 
73-2(50 
74-0376 

48-7(09 
49-2773 
49-8437 
50-4(02 
50-9766 

73(5 
2982 
8648 
43(5 
998  ( 

7522 
3(90 
8859 
4528 
#/97 

7728 
3399 
9070 
474  / 
0413 

7934 
3607 
928  / 
4955 
0628 

8/40 
38/6 
9492 
5/68 

0844 

8346 
4024 
9702 
5381 
1059 

8552 
4232 
99/3 
5594 
(275 

8757 
444  ( 
#/24 
5807 
(490 

8963 
4649 
0334 
6020 
/706 

91 
92 
93 
94 
95 

9955 
8/96 
6437 
4679 
2920 

9805 
8044 
6284 
4524 
2763 

9655 
7893 
6131 
4369 
2607 

9505 
774/ 
5977 
42/4 
2450 

9355 
7589 
5824 
4059 
2293 

9204 
7437 
5670 
3903 
2(36 

9054 
7285 
55/7 
3748 
/980 

8904 
7/34 
5363 
3593 
/823 

8753 
698  ( 
5209 
3438 
(666 

74-8603 
75-6829 
76-5056 
77-3282 
78-/508 

5C5430 
52-/094 
52-6758 
53-2422 
53'8086 

5648 
(3(4 
698  ( 
2647 
83/4 

5866 
(535 
7204 
2872 
854  / 

6084 
1755 
7426 
3098 
8769 

6302 
/976 
7649 
3323 
8997 

6520 
2/96 
7872 
3548 
9224 

6738 
2416 
8095 
3773 
9452 

6956 
2637 
83/7 
3998 
9679 

7/73 
2857 
8540 
4223 
9906 

739  / 
3077 
8763 
4448 
#/34 

91 
92 
93 
94 
95 

96 
97 
98 
99 
(00 

55' 

1161 
9402 
7644 
5885 
4(26 

(003 
9243 
7482 
5722 
396  ( 

0845 
9083 
732( 
5559 
3797 

0686 
8923 
7/59 
5395 
3632 

0528 
8763 
6997 
5232 

3467 

0369 
8602 
6835 
5068 
3302 

02(1 
8442 
6674 
4905 
3/36 

#052 
8282 
65/2 
4741 
297( 

9894 
8/22 
6350 
4578 
2806 

78-9735 
797961 
80-6(88 
81-4414 
82  '2641 

54-3750 
54-94/4 
55-5078 
56-0742 
56-6406 

3980 
9647 
53/3 
0979 
6646 

42(0 

9879 
5548 
(2/7 
6886 

4440 
till 
5783 
1454 
7125 

4670 
0344 
60/8 
/69/ 
7365 

4900 
0576 
6252 
/928 
7604 

5/30 

0808 
6487 
2/65 

7844 

5360 
f04/ 
6722 
2402 
8083 

5590 
(273 
6956 
2639 

K323 

58/9 
/505 
7/91 
2876 
8562 

96 
97 
98 
99 
100 

301 

29' 

BT 

27'   20' 

25'   24'  i  2;j'   -2-2'   21' 

:m' 

29' 

28' 

27'  |  26' 

25' 

24'   23' 

22'  |  21' 

SINE. 

COSINE.           55° 

TRAVERSE  TABLES. 


34 
/ 

2 
3 
4 
5 

COSINE. 

SINE. 

34° 

40'  "~4T~ 

42' 

43' 

44' 

45' 

46' 

47'  |  48' 

49' 

41)'    41' 

42'   43 

44   45' 

46'  |  47' 

48 

49' 

( 
2 
3 

4 

5 
6 
7 
8 
9 
(0 

8225 
6450 
4674 
2899 
1/24 

8223 
6446 
4669 
2892 
1115 

822( 
6443 
4664 
2886 
N07 

8220 
6440 
4659 
2879 
(099 

82;s 
6436 
4654 
2873 
(09; 

82/6 
6433 
4649 
2866 
1082 

82/5 
6430 
4644 
2859 
1074 

82/3 
6426 
4639 
2853 

1066 

82/( 
6423 
4634 
2846 
(057 

•82;o 

(  '6420 
2'  4629 
3  '2839 
4-1049 

'5688 
CM76 
(  7064 
2  "2752 
2'8440 

5690 
(38( 
707( 
2762 
8452 

5693 
(386 
7078 
277  ( 

8464 

5695 
(390 
7086 
278) 
8476 

5698 
(395 
7093 
2790 
8488 

5700 
1400 
7100 
2800 
8500 

5702 
1405 
7)07 
2809 
85(2 

5705 
(409 
7/(4 
28/9 
8524 

5707 
(4(4 
7(21 
2829 
8536 

57)0 
(4(9 
7/29 
2838 
8548 

6 

7 
S 
9 
10 

9349 
7573 
5798 
4023 
2248 

9339 
7562 
5785 
4008 
2231 

9329 
7550 
5772 
3993 
22/4 

9319 
7538 
5758 
3978 
2198 

9309 
7527 
5745 
3963 
2/8/ 

9299 
75/5 
5732 
3948 
2/65 

9289 
7504 
57(8 
3933 
2148 

9279 
7492 
5705 
39/8 
2/32 

9269 
7480 
5692 
3903 
2(/5 

4-9259 
S'7469 
6'5679 
7-3888 
8-2098 

3'4J28 
3-98/6 
4-5504 
5-;  192 

5'6880 

4(42 
9833 
5523 
(2/4 
6904 

4/57 
9850 
5542 
(235 
6928 

4/7; 
9866 
556( 
(257 
6952 

4/85 
9883 
558  ( 
1278 
6976 

4200 
9900 
5600 
1300 
7000 

42(4 
99(6 
56/9 
(32( 
7024 

4228 
9933 
5638 
(343 
7047 

4243 
9950 
5657 
(364 
707( 

4257 
9967 
5676 
/386 
7095 

II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

0472 
8697 
6922 
5/47 
337  / 

0454 
8677 
6900 
5/23 
3346 

0436 
8657 
6879 
5/00 
3322 

0418 
8637 
6857 
5077 
3297 

0399 
8618 
6836 
5054 
3272 

0381 
8598 
68/4 

503; 

3247 

0363 
8578 
6793 
5007 
3222 

0345 
8558 
6771 
4984 
3(97 

0326 
8538 
6749 
496  / 
3(72 

9-0308 
9-8518 
10-6728 
1  1  -4938 
12-3147 

6'2568 
6'8256 
7  '3944 
7'9632 
8  "5320 

2594 
8285 
3975 
9666 
5356 

262  / 
83/4 
4006 
9699 
5392 

2647 
8342 
4037 
9733 
5428 

2673 
837) 
4069 
9766 
5464 

2700 
8400 
4/00 
9800 
5500 

2726 
8428 
4111 
9833 
5535 

2752 
8457 
4(62 
9866 
557  ( 

2778 
8486 
4(93 
9900 
5607 

2805 
85/4 
4224 
9933 
5643 

/( 
12 
13 
14 
15 

/596 
982/ 
8046 
6270 
4495 

/570 
9793 
80*6 
6239 

4462 

;543 
9764 
7986 
6207 
4429 

1517 
9736 
7956 
6;76 

4396 

/490 
9708 
7926 
6/44 
4363 

1464 
9680 
7896 
6//3 
4329 

(437 
9652 
7867 
60S; 
4296 

(4(0 
9624 
7837 
6050 
4263 

(384 
9595 
7807 
60(8 
4230 

13-1357 
13-9567 
147777 
15-5987 
16-4197 

9-/008 
9'6696 
(0-2384 
;0'8072 
/  1  '3760 

(046 
6737 
2427 
8//S 
3808 

(085 
6778 
2470 
8(63 
3856 

((23 
68(8 
25(3 
8209 
3904 

1161 
6859 
2556 
8254 
3952 

1199 
6899 
2599 
8299 
3999 

1238 
6940 
2642 
8345 
4047 

(276 
698  ( 
2685 
8390 
4095 

(314 
702  ( 
2728 
8436 
4(43 

(352 

7062 
2771 
848  ( 
4/90 

16 
17 
IB 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

2720 
0945 
9/69 
7394 
56/9 

2685 
0908 

913; 

7354 
5577 

2650 
0872 
9093 
73;5 
5536 

26/5 
0835 
9055 
7275 
5495 

258J 
0799 
9017 
7235 
5453 

2546 
0762 
8979 
7/95 
54/2 

25  /; 
0726 
894/ 
7/55 
5370 

2476 
0689 
8902 
7116 
5329 

244( 
0653 
8864 
7076 
5287 

17-2406 
18-0616 
18-8826 
197036 
20  '5246 

/  /  '9448 
(2-5/36 
/3-0824 
(3-65(2 
(4-2200 

9498 
5/89 
0879 
6570 
2260 

9549 
524  ( 
0934 
6627 
2320 

9599 
5294 
0989 
6684 
2380 

9649 
5347 
(044 
6742 
2439 

9699 
5399 
(099 
6799 
2499 

9749 
5452 
1/54 
6857 
2559 

9800 
5504 
/209 
69(4 
26)9 

9850 
5557 
(264 
6971 
2678 

9900 
56/0 
(3(9 
7029 
2738 

21 
22 
23 

24 
25 

3844 
2068 
0293 
85/8 
6743 

3800 
2024 
0247 
8470 
6693 

3757 
1979 
0200 
8422 
6643 

37/4 
1934 

0154 
8374 
6594 

367; 
1889 
0/08 
8326 

6544 

3628 
;845 
006; 
8278 
6494 

3585 

;soo 

#0/5 
8230 

6444 

3542 
1755 
9968 
8(81 
6395 

3499 
(7/0 
9922 
8/33 
6345 

21-3456 
22-1665 
22-9875 
23-8085 
24-6295 

(4-7888 
(5'3576 
15-9264 
/  6  '4952 
(7-0640 

7950 
364  / 
933) 
5022 
07/2 

80(3 
3705 
9398 
509  / 
0784 

8075 
3770 
9465 
5/60 
0856 

8/37 
3835 
9532 
5230 
0927 

8/99 
3899 
9599 
5299 
0999 

826  ( 
3964 
9666 
5368 
(07( 

8323 
4028 
9733 
5438 
((42 

8386 
4093 
9800 
5507 
;2/4 

8448 
4(57 
9867 
5576 
(286 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

4967 
3/92 
/4/7 
9642 
7866 

49/6 
3/39 
/362 
9585 
7808 

4865 
3086 
;308 
9529 
7750 

4813 
3033 
1253 
9473 
7692 

4762 
2980 
1/98 
94/6 
7634 

47/; 
2927 
1143 

9360 
7576 

4659 
2874 
(089 
9304 
75;  8 

4608 
282( 
(034 
9247 
7460 

4556 
2768 
0979 
9/9J 
7402 

25-4505 
26-27/5 
27'0924 
27-9134 
28-7344 

(7'6328 
;8'20;6 
;8'7704 
(9-3392 
(9-9080 

6402 
2093 
7783 
3474 
9(64 

6477 
2/69 

7862 
3555 
9248 

6551 
2246 
794  / 
3636 
9332 

6625 
2322 
8020 
37/8 
94(5 

6699 
2399 
8099 
3799 
9499 

6773 
2475 
8/78 
3880 
9582 

6847 
2552 
8257 
396  ( 
9666 

692/ 
2628 
8335 
4043 
9750 

6995 
2705 
84(4 
4(24 
9833 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 
40 

609/ 
43;6 
254; 
0765 
8990 

6031 
4255 
2478 
070  ( 
8924 

5972 
4;93 
24/5 
0636 

8858 

5912 
4132 
2352 
0572 
8791 

5853 
407; 
2289 
0507 
8725 

5793 
4009 
2226 
0442 
8659 

5733 
3948 
2/63 
0378 
8592 

5673 
3887 
2/00 
03(3 
8526 

56/4 
3825 
2037 
0248 
8460 

29-5554 
30-3764 
31-1974 
32-0183 
32-8393 

20-4768 
2C0456 
31-6144 

22-1832 
227520 

4855 
0545 
6235 
1926 
76/6 

494  / 
0633 
6326 
20/9 
77/2 

5027 
0722 
64/7 
2//2 
7807 

5((3 
08/0 
6508 
2206 
7903 

5/99 
0899 
6599 
2299 
7999 

5285 
0987 
6690 
2392 
8094 

537( 
(076 
6780 
2485 
8/90 

5457 
((64 
687( 
2578 

8285 

55/53 
(252 
6962 
267( 
838( 

41 
42 
43 
44 
45 

72/5 
5440 
3664 
/8S9 
0//4 

7;47 
5370 
3593 
18/6 
#039 

7079 
5300 
3522 
/743 
9965 

7011 
5231 
3451 
1670 
9890 

6943 

5;e; 

3379 
(598 
98/6 

6875 
5092 
3308 
(525 
974( 

6807 
5022 
3237 
(452 
9666 

6739 
4952 
3(66 
(379 
9592 

667( 
4883 
3094 
(306 
95(7 

33'6603 
34  '48  ;  3 
35-3023 
36-1233 
36-9442 

23'3208 
23-8896 
24-4584 
25-0272 
25-5960 

3307 
8997 
4687 
0378 
6068 

3405 
9097 
4790 
0483 
6(76 

3503 
9(98 
4893 
0588 
6283 

360; 
9298 
4996 
0693 
639  ( 

3699 
9399 
5099 
0799 
6499 

3797 
9499 
520  ( 
0904 
6606 

3895 
9599 
5304 
(009 
67/4 

3993 
9700 
5407 
1114 
6821 

4090 
9800 
55/0 
(2(9 
6929 

41 

42 
43 
44 
45 

46 
47 
48 
49 
50 

8339 
6563 
47S8 
30/3 
(238 

8262 
6486 
4709 
2932 
//55 

8/86 
6408 
4629 
285  ( 
/072 

8/10 
6330 
4550 
2769 
0989 

8034 
6252 
4470 
2688 
0906 

7958 
6174 
439; 
2607 
0823 

788( 
6096 
43(( 
2526 

074  / 

7805 
6018 
423) 

2444 
0658 

7729 

5940 
4/52 
2363 
0575 

377652 
38-5862 
39-4072 
40-2282 
4T0492 

26"(649 
26-7337 
27'3025 
27'87(3 
28'440( 

(759 

7449 
3(39 
8830 
4520 

(869 
7561 
3254 
8947 
4640 

(979 
7674 
3369 

9064 
4759 

2089 
7786 
3484 
9(8( 
4879 

2/99 
7898 
3598 
9298 
4998 

2308 
80  /( 
37(3 
94/5 
5//S 

2418 
8(23 
3828 
9533 
5237 

2528 
8235 
3943 
9650 
5357 

2638 
8348 
4057 
9767 
5476 

46 

47 
48 
49 
50 

51 
52 

53 
54 
55 
56 
57 
58 
59 
60 

9462 
7687 
59/2 
4/37 
236; 

9378 
760; 
5824 
4047 
2270 

9293 
75/5 
5736 
3958 
2;79 

9209 
7429 
5649 
3868 
2088 

9124 
7343 
556) 
3779 
/997 

9040 
7256 
5473 
3689 
1906 

8955 
7/70 
5385 
3600 
(8/5 

887( 
7084 
5297 
35(0 
(723 

8786 
6998 
5209 
342  / 
(632 

41-8701 
42-6911 
43-5121 
44-333( 
45-1541 

29-0089 
29-5777 
30-/465 
307(53 
3C284( 

021; 
590/ 
J59I 
7282 
2972 

0333 
6025 
(7/8 
74(1 
3/04 

0455 
6(50 
(845 
7540 
3235 

0576 
6274 
1972 
7669 
3367 

0698 
6398 
2098 
7798 
3498 

0820 
6523 
2225 
7927 
3630 

0942 
6647 
2352 
8056 
3761 

(064 
677) 
2478 
8/85 
3892 

//86 
6895 
2605 
83(4 
4024 

51 
52 
53 
54 
55 

0586 
8811 
7036 
5260 
3485 

0493 
87;6 
6940 
5/63 
3386 

040  ; 
8622 
6844 
5065 

3286 

0308 
8528 
6747 
4967 
3187 

02/5 
8433 
6651 
4869 
3088 

0/22 
8339 
6555 
4772 
2988 

#029 
8244 
6459 
4674 
2889 

9937 
8/50 
6363 
4576 
2789 

9844 
8055 
6267 
4478 
2690 

45-975; 
46V960 
47-6(70 
48-4380 
49-2590 

3  (  '8529 
32-42(7 
32-9905 
33-5593 
34'(28/ 

8663 
4353 
#043 
5734 
(424 

8797 
4489 
0/82 
5875 
(568 

8930 
4626 
032) 
60(6 
1711 

9064 
4762 
0459 
6/57 
/855 

9(98 
4898 
0598 
6298 
(998 

9332 
5034 
0737 
6439 
2/4/ 

9466 
5(7( 
0875 
6580 
2285 

9600 
5307 
)0(4 
6721 
2428 

9733 
5443 
M52 
6862 
257( 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

/7/0 
9935 
8159 
6384 
4609 

/609 
9832 
8055 
6278 
4501 

;508 
9729 
7951 
6/72 
4394 

;407 
9627 
7846 
6066 
4286 

/306 
9524 
7742 
5960 
4(78 

;205 
942; 
7638 
5854 
4070 

;;o3 

9318 
7533 
5748 
3963 

(002 
92/5 
7429 
5642 
3855 

090( 
9((3 
7324 
5535 
3747 

50-0800 
50'  90(0 
517219 
52-5429 
53-3639 

34-6969 
35-2657 
35-8345 
36-4033 
36'  972  ( 

7((5 
2805 
8495 
4(86 
9876 

7260 
2953 
8646 
4339 
#032 

7406 
3102 
8797 
4492 
0(87 

7552 
3250 
8947 
4645 
0343 

7698 
3398 
9098 
4798 
0498 

7844 
3546 
9248 
4~95( 
0653 

7990 
3694 
9399 
5(04 
0809 

8/35 
3842 
9550 
5257 
0964 

8281 
3990 
9700 
54/0 
1119 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

2834 
1058 
9283 
7508 
5733 

2724 
0947 

9;7; 

7394 

56/7 

2615 
0836 
9058 
7279 
550  ; 

2506 
0726 
8945 
7;  65 
5385 

2396 
06(5 
8833 
7051 
5269 

2287 
0503 
8720 
6936 
5/53 

2178 
0392 
8607 
6822 
5037 

2068 
028  ( 
8494 
6707 
492  ( 

(958 
0(70 
838  ( 
6593 

4804 

54-1849 
55-0059 
55-8269 
56-6478 
57-4688 

37-5409 
38  "(097 
38-6785 
39-2473 
39'8(6( 

5567 
/257 
6947 
2638 
8328 

5724 
1417 
7110 
2803 
8496 

5882 
(578 
7273 
2968 
8663 

6040 
;738 
7435 
3133 

8830 

6(98 
(898 
7598 
3298 
8998 

6356 
2058 
7760 
3463 
9(65 

65(3 
22(8 
7923 
3628 
9332 

667  ( 
2378 
8085 
3792 
9500 

6829 
2538 
8248 
3957 
9667 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

3957 
2;82 
0407 
8632 
6856 

3840 
2063 
0286 
8509 
6732 

3722 
(944 
0/65 
8387 
6608 

3605 
;824 
#044 
8264 
6484 

3487 
;705 
9923 
8/41 
6360 

3369 
;586 
9802 
8019 
6235 

3252 
1466 
968; 
7896 
6111 

3(34 
(347 
9560 
7773 
5986 

30(6 
(227 
9439 
7650 
5862 

58-2898 
S9'l(08 
59-93(8 
60V528 
6f5737 

40-3849 
40-9537 
4  (  '5225 
42-09(3 
42-6601 

40/9 
9709 
5399 
(090 
6780 

4188 
988! 
5574 
(267 
6960 

4358 
#053 
5749 
(444 
7(39 

4528 
022S 
5923 
1631 
7318 

4698 
0398 
6098 
(798 
7498 

4867 
0570 
6272 
(974 
7677 

5037 
0742 
6447 
2(5( 
7856 

5207 
09(4 
662( 
2328 
8035 

5376 
(086 
6795 
2505 
82(4 

71 
72 
73 
74 
75 

76 
77 

78 
79 
80 

5081 
3306 
1531 
9755 
7980 

4955 
3/78 

1401 
9625 
7848 

4829 

305; 

1272 

9494 
77;5 

4704 
2923 

;;43 

9363 

7583 

4578 
2796 
1014 
9232 
7450 

4452 
2668 
0885 
9/0/ 
73/8 

4326 
2540 
0755 
8970 
7/85 

4200 
24(3 
0626 
8839 
7052 

4073 
2285 
0496 
8708 
69(9 

62-3947 
63-2157 
64-0367 
64-8577 
65-6787 

43-2289 
437977 
44-3665 
44-9353 
45  '504  / 

2471 
8(61 
385J 
9542 
5232 

2652 
8345 
4038 
973  ( 

5424 

2834 
8529 
4225 
9920 
56/5 

3016 
8713 
4411 
#(09 

5806 

3(98 
8898 
4598 
0297 
5997 

3379 
908  ( 
4784 
0486 
6(89 

356) 
9266 
4970 
0675 
6380 

3742 
9449 
5)57 

0864 
657) 

3924 
9633 
5343 
/052 
6762 

76 
77 
78 
79 
80 

8/ 
82 
83 
84 
85 

6205 
4430 
2654 
0879 
9/04 

607; 
4294 
25;7 
0740 
8963 

5937 
4/58 
2380 
0601 
8822 

5803 
4022 
2242 
0462 
8682 

5668 
3886 
2/05 
0323 
8541 

5534 
3750 
;967 

o;s3 

8400 

5400 
36/5 
(829 
#044 
8259 

5265 
3478 
(692 
9905 

S//8 

5/3( 
3342 
(554 
9765 
7977 

66-4996 
67-3206 
68-/4;6 
68-9626 
697836 

46-0729 
46-64(7 
47-2/05 
47V793 
48  '348  ( 

0923 
6613 
2303 
7994 
3684 

1116 
6809 
2502 
8(95 
3888 

/3/0 
7005 
270  ( 
8396 
409  ( 

1504 
7201 
2899 
8596 
4294 

(697 
7397 
3097 
8797 
4497 

(S9( 
7593 
3296 
8998 
4700 

2085 
7789 
3494 
9(99 
4903 

2278 
7985 
3692 
9399 
5)07 

247  ( 
8(8( 
3890 
9600 
53/0 

SI 
82 
83 
84 
85 

86 
87 
88 
89 
90 

7329 
5553 
3778 
2003 
0228 

7/86 
5409 
3632 
/856 

#079 

7044 
5265 
3487 
1708 
9930 

690  / 
512; 
334; 
1561 

978; 

6759 
4977 
3;95 
(4(3 
963; 

6616 
4833 
3049 
(266 

9482 

6474 
4689 
2903 
HIS 
9333 

633  / 

4544 
2757 
097( 
9/84 

6(88 
4400 
26(( 
0823 
9034 

70-6046 
71  '4255 
72-2465 
73-0675 
73-8885 

48-9(69 
49-4857 
50-0545 
50-6233 
5C/92/ 

9375 
5065 
0755 
6446 
2/36 

9580 
5273 
0966 
6659 
2352 

9786 
548  ( 
1176 
6872 
2567 

9992 
5689 
1387 
7084 
2782 

#(97 
5897 
(597 
7297 
2997 

0403 
6(05 
(807 
75(0 
32(2 

0608 
63(3 
20(8 
7722 
3427 

08)4 
652) 
2228 
7935 
3642 

(0/9 
6729 
2438 
8(48 
3857 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

8452 
6677 
4902 
3/27 

;ss; 

8302 
6525 
4748 

297; 

;/94 

8/i/ 
6372 
4594 
28/5 
(037 

8000 
6220 
4440 
2660 
0879 

7850 
6068 
4286 
2504 
0722 

7699 
59/5 
4/32 
2348 
0565 

7548 
5763 
3977 
2/92 
0407 

7397 
56/0 
3823 
2036 
0249 

7246 
5457 
3669 
(880 
#092 

74-7095 
75  '5305 
76-35(4 
77-1724 
77-9934 

5  /  '7609 
52-3297 
52-8985 
53-4673 
54'036( 

7827 
35/7 
9207 
4898 
0588 

8044 
3737 
9430 
5(23 
08(6 

8262 
3957 
9652 
5348 
(043 

8480 
4177 
9875 
5572 
(270 

8697 
4397 
#097 
5797 
(497 

89/4 

46(7 
03/9 
6022 
(724 

9(32 
4837 
054  ( 
6246 
(95( 

9349 
5057 
0764 
647  ( 
2)78 

9567 
5276 
0986 
6695 
2405 

91 
92 
93 
94 
95 

96 
97 
98 
99 

;oo 

55 

9576 
780/ 
6026 
4250 
2475 

94/7 
7640 
5863 

4087 

23;o 

9258 

7480 
5701 
3923 

2/44 

9099 
73;9 
5539 
3759 
1978 

8940 
7/58 
5376 
3595 

/S/3 

878  ; 
6997 
52(4 
3430 
/647 

8622 
6837 
505  / 
3266 
/48/ 

8463 
6676 
4889 
3/02 
(3/5 

8303 
65(5 
4726 
2938 
;/49 

78-8/44 
79-6354 
80-4564 
8C2773 
82-0983 

54-6049 
55  '(737 
55-7425 
56'3//3 
56'880( 

6279 
(969 
7659 
3350 
9040 

6508 
2201 
7894 
3587 
9280 

6738 

2433 
8/28 
3824 
95(9 

6967 
2665 
8363 
4060 
9758 

7(97 
2897 
8597 
4297 
9997 

7426 
3(29 
883  1 
4533 
#236 

7656 
3360 
9065 
4770 
0475 

7885 
3592 
9299 
5006 
07/4 

8((4 
3824 
9533 
5243 
0952 

96 
97 
98 
99 
100 

20' 

19' 

18' 

17'  |  16' 

15'  |  14'  |  13'   12'    11' 

20' 

19' 

18; 

17' 

16' 

15'  |  14' 

13' 

12' 

11' 

SINE. 

COSINE.           55° 
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TRAVERSE  TABLES. 


34 

/ 

2 
3 
4 

5 
6 

7 
8 
9 
/O 

COSINE. 

SINE.            34° 

50' 

61' 

Bf 

53' 

54' 

55' 

56' 

57' 

58' 

59' 

50' 

51'  |  52' 

53' 

54' 

55' 

5l> 

57' 

58'  ;  •>'.»' 

/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

8208 
6416 
4625 
2833 
(Ml 

8207 
64/3 
4620 
2826 
/033 

8205 
64/0 
46/5 
28/9 
/024 

8203 
6406 
46(0 
28/3 
10(6 

8202 
6403 
4605 
2806 
(008 

8200 
6400 
4600 
2799 
0999 

8198 
6396 
4595 
2793 
099  ( 

8/97 
6393 
4590 
2786 
0983 

8/95 
6390 
4585 
2779 
0974 

'8/93 
(  '6386 
2'  4580 
3-2773 
4  '0966 

•5712 
C/424 
(7/36 
2-2848 
2-8560 

57)4 
(429 
7(43 
2857 
857) 

57/7 
/433 
7/50 
2867 
8583 

57/9 
1438 
7/57 
2876 
8595 

572( 
(443 
7/64 
2886 
8607 

5724 
(448 
7/72 
2895 
86(9 

5726 
1452 
7/79 
2905 
S63/ 

5729 
(457 
7/86 
29/4 
8643 
~4372" 
0/00 
5829 
1558 
7286 

5731 
/462 
7/93 
2924 
8655 
4386 
0//7 
5848 
(579 
73/0 

5733 
(467 
7200 
2934 

8667 

9249 
7457 
5665 
3874 

2082 

9239 
7446 
5652 
3859 
2065 

9229 
7434 
5639 
3844 
2048 

92/9 
7422 
5625 
3829 
2032 

9209 
74/1 
5612 
38/4 
20/5 

9(99 
7399 
5599 
3799 
(999 

9/89 

7387 
5586 
3784 
(982 

9/79 

7376 
5572 
3769 
1965 

9/69 
7364 
5559 
3754 
/949 

4-9/59 
57352 
6-5546 
7-3739 
8'  (932 

3-4271 

3-9983 
4-5695 
5-/407 
57//9 

4286 
#000 
57)4 
1429 
7/43 

4300 

00/7 
5733 
/450 
7/67 

4314 
0034 
5753 
(472 
7/9) 

4329 

0050 
5772 
1493 
72(5 

4343 

0067 
579  ( 
(5(5 
7238 

4357 
0084 
58/0 
/536 
7262 

4400 
0134 
5867 
1600 
7334 

// 
(2 
13 
(4 
IS 
16 
17 
18 
19 
20 

0290 
8498 
6706 
49/4 
3/23 

0272 
8478 
6685 
4891 
3098 

0253 
8458 
6663 
4868 
3073 

0235 
8438 
664/ 
4845 
3048 

02)7 
84/8 
6620 
4821 
3023 

0/98 
8398 
6598 
4798 
2998 

0/80 
8378 
6576 
4775 
2973 

0/62 
8358 
6555 
4751 
2948 

0/43 
8338 
6533 
4728 
2923 

9'0(25 
9'83/8 
10-6511 
11-4705 
12-2898 

6-2831 
6'8543 
7-4255 
7-9967 
8'5679 

2857 
8572 
4286 
#000 
57/4 

2884 
8600 
43/7 
0034 
5750 

29/0 
8629 
4348 
0067 
5786 

2936 
8658 
4379 
0/00 
5822 

2962 
8686 
44(0 
0(34 
5858 

2989 
87(5 
444  / 
0/67 
5893 

30/5 
8743 
4472 
020/ 
5929 

304/ 
8772 
4503 
0234 
5965 

3067 
880/ 
4534 
0267 
600) 

(I 
12 
13 
14 

IS 
16 
17 
18 
19 
20 

1331 

9539 
7747 
5955 
4163 

(304 
95/1 
77/7 
5924 
4/30 

/278 
9482 
7687 
5892 
4097 

I25( 

9454 
7657 
5860 
4064 

(224 
9426 
7627 
5829 
4030 

((98 

9398 
7597 
5797 
3997 

1171 
9369 
7567 
5766 
3964 

1(44 
934( 
7537 
5734 
3930 

HIS 
9313 
7507 
5702 
3897 

13-1091 

(3'9284 
(47477 
15-5671 
(6-3864 

9'/39( 
97/03 
(0-28/4 
/0-8526 
(C4238 

(429 

7/43 
2857 
8572 
4286 

/467 
7/84 
2900 
86/7 
4334 

(505 
7224 
2943 
8662 
4381 

(543 

7265 
2986 
8708 
4429 

1582 

7305 
3029 
8753 

4477 

1620 
7346 
3072 
8798 
4525 

/658 
7386 
3//S 
8844 
4572 

(696 

7427 
3158 
8889 
4620 

(734 

7467 
320( 
8934 
4668 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

2372 
0580 
8788 
6996 
5204 

2337 
0543 
8750 
6956 
5/63 

2302 
0507 
87M 
69(6 
5)2( 

2267 
0470 
8673 
6876 
5080 

2232 
0433 
8635 
6836 
5038 

2(97 
0397 
8597 
6796 
4996 

2/62 
0360 
8558 
6757 
4955 

2/27 
0324 
8520 
67(7 
49/3 

2092 
0287 
8482 
6677 
4871 

17  2057 
18-0250 
(8-8443 
(9-6637 
20-4830 

/  /  '9950 
12-5662 
/3'/374 
(37086 
(4'2798 

#000 
57/5 
(429 
7/43 
2857 

0050 
5767 
(484 
7200 
29/7 

0/01 
5820 
(539 
7258 
2977 

0/5( 
5872 
(594 
73/5 
3036 

020  / 
5925 
1648 
7372 
3096 

025) 
5977 
(703 
7429 
3/56 

0301 
6030 
(758 
7487 
32/5 

035( 
6082 
(8(3 
7544 
3275 

040  ( 
6/34 
(868 
760( 
3335 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

34(2 

1621 
9829 
8037 

6245 

3369 
1576 
9782 
7989 
6/95 

3326 
(53( 
9736 
794  ( 

6/45 

3283 
(486 
9689 
7892 
6095 

3239 
/44( 

9643 
7844 
6046 

3(96 

1396 
9596 
7796 
5996 

3/53 
(351 
9549 
7747 

5946 

3119 

1306 
9503 
7699 

5896 

3066 
(26( 
9456 
765) 

5846 

21  '3023 
22-1216 

22-9409 
237602 
24-5796 

(4'85/0 
(5-4222 
15-9934 
/6'5645 
/7-/3S7 

8572 
4286 
#000 
57/5 
/429 

8634 
435  / 
0067 
5784 
/50( 

8696 
44/5 
0/34 
5853 
1572 

8758 
4479 
020  ( 
5922 
(644 

8820 
4544 
0268 
5991 
(7/5 

8882 
4608 
0334 
606) 
(787 

8944 
4673 
040( 
6/30 
(858 

9006 
4737 
0468 
6/99 
(930 

9068 

480( 
0535 
6268 
200/ 

31 
32 
33 
34 
35 

4453 
266  ( 
0870 
9078 
7286 

4402 
2608 
08/5 
902  / 
7228 

4350 
2555 
0760 
8965 
7(70 

4299 
2502 
0705 
8908 
7111 

4247 
2449 
0650 
8852 
7053 

4/95 
2395 
0595 
8795 
6995 

4/44 
2342 
0540 
8738 
6937 

4092 
2289 
0485 
8682 
6878 

404  / 
2235 
0430 
8625 
6820 

25-3989 
26-2/S2 
27-0375 
27-8568 
28-6762 

/  7  '7069 
/S'278/ 
(8-8493 
(9-4205 
(9-99/7 

7/43 
2858 
8572 
4286 
#000 

72)7 
2934 
865  / 
4367 
0084 

729  / 
30/0 
8729 
4448 
0/68 

7365 
3087 
8808 
4530 
025  ( 

7439 
3/63 
8887 
46/( 
0335 

75/3 
3239 
8966 
4692 
04(8 

7587 
33/6 
9044 
4773 
0501 

766/ 
3392 
9123 
4854 
0585 

7735 
3468 
9202 
4935 
0668 

31 
32 
33 

34 
35 

36 

37 
38 
39 

40 

5494 
3702 
19/0 
Of  19 
8327 

5434 
3641 
(847 
4054 
8260 

5374 
3579 
(784 
9989 
8/94 

5315 

35(8 
(721 
9924 
8/27 

5255 
3456 
(658 
9859 
8061 

5/95 

3395 
(594 
9794 
7994 

5/35 
3333 
153) 

9729 
7928 

5075 
3271 
(468 
9664 
786) 

50/5 
32/0 
/405 
9599 

7794 

29-4955 
30-3/48 
3C/34/ 
31  '9534 

32-7728 

20'5629 
2C(34( 
2C7053 
22-2765 
22-8476 

57/5 
(429 
7/43 
2858 
8572 

580( 
(5(7 
7234 
295  ( 

8667 

5887 
(606 
7325 
3044 
8763 

5973 
(694 
74/5 
3/37 

8858 

6058 
(782 
7506 
3230 
8954 

6144 
(870 
7597 
3323 
9049 

6230 
(959 
7687 
34/6 
9/45 

63/6 
2047 
7778 
3509 
9240 

6402 
2135 
7868 
3602 
9335 

36 

37 
38 
39 
40 

41 

42 
43 
44 
45 
46 
47 
48 
49 
50 

6535 
4743 
295  ( 
//59 
9368 

6467 
4673 
2880 
(086 
9293 

6399 
4604 
2808 
10(3 
92(8 

633  ( 
4534 
2737 
0940 
9(43 

6262 
4464 
2665 
0867 
9068 

6/94 
4394 
2594 
0794 
8993 

6/26 
4324 
2522 
0720 
89/9 

6057 
4254 
2450 
0647 
8844 

5989 
4/84 
2379 
0574 
8769 

33-5921 
34'4//4 
35-2307 
36-0500 
36-8694 

23-4/88 
23-9900 
24-56(2 
25'  (324 
257036 

4286 
#00  / 
57/5 
/429 
7/43 

4384 
Old 
5817 
/534 
7251 

4482 
020  / 
5920 
/639 
7358 

4580 
0301 
6023 
(744 

7466 

4678 
040! 
6/25 
/849 
7573 

4775 
0502 
6228 
(954 
7680 

4873 
0602 
6330 
2059 
7788 

4971 
0702 
6433 
2164 
7895 

5069 
0802 
6535 
2269 
8002 

4/ 
42 
43 
44 
45 

7576 
5784 
3992 
2200 
0409 

7499 
5706 
3912 
21/9 

0325 

7423 
5628 
3833 
2037 
0242 

7346 
5550 
3753 
(956 
0/59 

7270 
547  ( 

3673 
(874 
#076 

7/93 

5393 
3593 
(793 
9993 

7/17 
53/5 
35/3 
1711 
9909 

7040 

5237 
3433 
1630 
9826 

6963 
5/58 
3353 

(548 
9743 

37'6887 
38-5080 
39-3273 
40'I466 
40-9659 

26-2748 

26-8460 
27-4/72 
27-9884 
28-5596 

2858 
8572 
4286 
#00) 
57(5 

2968 
8684 
4401 
0//8 
5834 

3077 
8796 
45/6 
0235 
5954 

3/87 
8909 
4630 
0351 

6073 

3297 
9021 
4745 
0468 
6/92 

3407 
9(33 
4859 
0585 
63/1 

35/6 

9245 
4973 
0702 
643  / 

3626 
9357 
5088 
OS/9 
6550 

3736 
9469 
5202 
0936 
6669 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

86/7 
6825 
5033 
324  / 
/449 

8532 
6738 
4945 
3/5( 
(358 

8447 
6652 
4857 
3062 
(267 

8362 
6566 
4769 
2972 
((75 

8277 
6479 
468/ 
2882 
(084 

8/93 
6392 
4592 
2792 
0992 

8/08 
6306 
4504 
2702 
0900 

8023 
62)9 
44/6 
26/2 
0809 

7938 
6/33 
4327 
2522 
07/7 

4/7853 
42-6046 
43-4239 
44-2432 
45-0625 

29-/308 
29-70/9 
30  '273  / 
30'8443 
3C4(55 

(429 
7/44 
2858 
8572 
4286 

(551 
7268 
2984 
870/ 
44/8 

1673 
7392 
3111 
8830 
4549 

1794 
75/6 
3237 
8959 
4680 

1916 
7640 
3364 
9088 
48// 

2038 
7764 
3490 
92/6 
4943 

2/59 
7888 
36/7 
9345 
5074 

2281 
80/2 
3743 
9474 
5205 

2402 
8/36 
3869 
9603 
5336 

SI 
52 
53 
54 
55 

9658 
7866 
6074 
4282 
2490 

9565 
7771 
5978 
4/84 
2391 

947  ( 
7676 
588( 
4086 
229  ( 

9378 
7581 
5785 
3988 
2I9/ 

9285 

7487 
5688 
3890 
2091 

9/92 
7392 
5592 
379  / 
I99/ 

9099 
7297 
5495 
3693 

(691 

9005 
7202 
5398 
3595 
/79/ 

8912 

7/07 
5302 
3497 
1691 

45-88/9 
4670/2 
47-5205 
48-3398 

49-/59I 

3  (  '9867 
32-5579 
33'(29( 
337003 
34-27(5 

#001 
57/5 
1429 
7/44 

2858 

0/34 
585/ 
(568 
7284 
300  / 

0268 
5987 
/706 
7425 
3/44 

0402 
6/23 

1845 
7566 

3288 

0535  0669 
6259  6395 
/983  2/2/ 
7707  7848 
343/  3574 

0802 
6531 
2260 
7988 
37/7 

0936 
6667 
2398 
8/29 
3860 

(069 
6803 
2536 
8269 
4003 

56 
57 
58 
59 

60 

61 
62- 
63 
64 
65 

0698 
8907 
7115 
5323 
353  1 

0597 
8804 
70/0 
52/7 
3423 

0496 
8700 
6905 
5(10 
33(5 

0394 
8597 
6801 
5004 
3207 

0293 
8494 
6696 
4897 
3099 

0/9/ 
8391 
659  ( 
4791 
299  ( 

#090 
8288 
6486 
4684 
2882 

9988 
8/S4 
638) 
4577 
2774 

9886 
8081 
6276 
447( 
2666 

49-9785 
507978 
Sl'6171 
52-4364 
53-2557 

34-8427 
35-4(39 
35-9850 
36-5562 
37-1274 

8572 
4287 
#00/ 
5715 
1429 

87/8 
4435 
0/5) 
5868 
(585 

8863 
4583 
0302 
6021 
1740 

9009 
4730 
0452 
6/73 
(895 

9/54 
4878 
0602 
6326 
2050 

9300 
5026 
0752 

6479 
2205 

9445 
5/74 
0903 
663( 
2360 

959/ 
5322 
/053 
6784 
25/5 

9736 
5470 
(203 
6936 
2670 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

1739 

9947 
8/56 
6364 
4572 

(630 
9836 
8043 
6249 
4456 

1520 

9725 
7930 
6(34 
4339 

14(0 

9613 
78/6 
6020 

4223 

(300 
9502 
7703 
5905 
4/06 

((90 

9390 
7590 
5790 
3990 

(080 
9279 

7477 
5675 
3873 

097/ 
9/67 
7364 
5560 

3757 

0860 
9055 
7250 
5445 

3640 

54-0750 

54-8944 
557/37 
56-5330 

57-3523 

37-6986 
38-2698 

38-84/0 
39-4/22 
39-9834 

7/44 
2858 
8572 
4287 
*00/ 

730  ( 
30(8 
8735 
445( 
0/68 

7459 
3/78 
8897 
4616 

0335 

76/6 
3338 
9059 
478( 
0502 

7774 
3498 
922( 
4945 
0669 

793  / 
3657 
9384 
5//0 
0836 

6089 
38(7 
9546 
5274 
(003 

8246 
3977 
9708 
5439 
//70 

8403 
4(37 
9870 
5603 
(337 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

2780 
0988 
9/96 
7405 
5613 

2662 
0869 
9075 
7282 
5488 

2544 
0749 
8954 
7(59 
5363 

2426 
0629 
8832 
7036 
5239 

2308 
0509 
87/1 
69/2 
5114 

2/90 
0389 
8589 
6789 
4989 

207) 
0270 
8468 
6666 
4864 

1953 
0/50 
8346 
6543 
4739 

1835 
#030 
8224 
64(9 
4614 

5S-/7/6 
58-99/0 
59-8/03 
60-6296 

6C4489 

40-5546 
4C(258 
4  C6970 
42  "268  ( 
42-8393 

57/5 
/430 
7/44 
2858 
8572 

5885 
(60( 
73/8 
3035 
8751 

6054 
/773 
7492 
32/1 
8930 

6224 
(945 
7667 
3388 
9/09 

6393 
2(/7 
784( 
3564 
9288 

6562 
2288 
80/5 
374  ( 
9467 

6732 
2460 
8189 
39/7 
9646 

6901 
2632 
8363 
4094 
9825 

7070 
2803 
8537 
4270 
#004 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 

80 

3821 
2029 
0237 
8445 
6654 

3695 
(901 
4/08 
83/4 
6521 

3568 

/773 
9978 
8183 
6388 

3442 
1645 
9848 
805  ( 
6255 

33(5 
(5/7 
97(8 
7920 
6/22 

3(89 
1389 
9589 
7788 
5988 

3062 
1261 
9459 
7657 
5855 

2936 
((32 
9329 
7525 
5722 

2809 
/004 
9/99 
7394 
5588 

62'26S2 
63-0876 
63'9069 
64-7262 
65-5455 

43-4(05 
43-98/7 
44-5529 
45-/24I 
45'6953 

4287 

tool 

57/5 
/430 
7/44 

4468 
0185 
5902 
1618 
7335 

4650 
0369 
6088 
(807 
7526 

483  / 
0552 
6274 
/995 
77/7 

50/2 
0736 
6460 
2)84 
7908 

5(93 

0920 
6646 
2372 

8098 

5375 

M03 
6832 
256  / 
8289 

5556 
1287 
70/8 
2749 
8480 

5737 
/470 
7204 
2937 
8670 

8 
82 
83 

84 
85 
86 
87 
88 
89 
90 

4862 
3070 
/278 
9486 
7694 

4727 
2934 
((40 
9347 
7553 

4593 
2797 
(002 
9207 
7412 

4X58 
266  / 
0864 
9067 
7271 

4323 
2525 
0726 
8928 
7(29 

4188 
2388 
0588 
8788 
6988 

4053 
225) 
0450 
8648 
6846 

39/8 
2/15 
031  ( 
8508 
6704 

3783 
1978 
0173 
8368 
6563 

66-3648 
67-/84I 
68-0035 
68-8228 
69-6421 

46-2665 
46-8377 
47-4089 
47'980( 
48-55/3 

2858 
8573 
4287 
#00  ( 
57(5 

3052 
8768 
4485 
0202 
59/8 

3245 
8964 
4683 
0402 

6121 

3438 
9(60 
4881 
0603 
6324 

363) 
9355 
5079 
0803 
6527 

3825 
955  ( 
5277 
(003 
6729 

4018 
9746 
5475 
1204 
6932 

42// 
9942 
5673 
1404 
7(35 

4404 
#/37 
587/ 
(604 
7337 

8( 
82 
83 
84 
85 

5903 
4(l( 
23/9 
0527 
8735 

5760 
3966 
2(73 
0379 

8586 

5617 
3822 
2026 
023  ( 

8436 

5474 
3677 
1880 

#083 
8286 

5331 
3532 
(734 
9935 
8/37 

5(87 

3387 
1587 
9787 
7987 

5044 
3242 
(441 
9639 
7837 

490  / 

3098 
/294 
9491 
7687 

4758 
2952 
1(47 
9342 

7537 

70-46(4 

71-2807 
72-1001 
72-9/94 
73-7387 

49  '(224 
49-6936 
50-2648 
50-8360 
5  /  -4072 

(430 
7144 
2858 
8573 

4287 

(635 
7352 
3068 
8785 
4502 

(840 
7559 
3278 
8997 
47/7 

2045 
7767 
3488 
92/0 
493) 

225  ( 
7974 
3698 
9422 
5/46 

2456 
8(82 
3908 
9634 
536( 

266  ( 
8389 
4((8 
9847 

5575 

2866 
8597 
4328 
#059 
5790 

307) 
8804 
4538 
027  ( 

6004 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 

6943 
5/52 
3360 
/56S 
9776 

6792 
4999 
3205 
14(2 
96(8 

664) 
4846 
305  / 
(256 
9460 

6490 
4693 
2896 
(099 
9302 

6338 
4540 
2741 
0943 
9(44 

6/87 
4387 
2586 
0786 
8986 

6035 
4233 
2432 
0630 
8828 

5884 
4080 
2277 
0473 
8670 

5732 
3927 
2(22 
03/6 
851  ) 

74-5580 
75-3773 
76-1967 
77-0/60 
77'8353 

5  /  '9784 
52-5496 
53-/208 
53-6920 
54-2632 

#001 
57/6 
(430 
7144 
2858 

02(8 
5935 
(652 
7368 
3085 

0436 
6/55 
(874 
7593 
3312 

0653 
6374 
2096 
78/7 
3539 

0870 
6594 
23(7 
804  ( 
3765 

/087 
68/3 
2539 
8266 
3992 

/304 
7032 
276/ 
8490 
42(8 

(52/ 
7252 
2983 
87/4 
4445 

(738 
747  ( 
3204 
8938 
4671 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

55 

7984 
6192 
440  / 
2609 

08/7 

7825 
603  ( 
4238 

2444 
065( 

7665 
5870 
4075 
2280 

0485 

7506 
5709 
39(2 
2((5 
0318 

7346 
5547 
3749 
(950 
#152 

7/86 
5386 
3586 
(786 

9985 

7026 
5224 
3423 
(621 
9819 

6866 

5063 
3259 
(456 
9652 

6706 
4901 
3096 
(29/ 
9486 

78-6546 
79-4739 
80-2933 
81-1126 
8T93I9 

54-8344 
55-4055 
55-9767 
56-5479 
57-09) 

8573 
4287 
#00  ( 
57/6 
/430 

8802 
45/9 
0235 
5952 
(669 

903  / 
4750 
0469 
6(88 

(907 

9260 
4982 
0703 
6424 
2/46 

9489 
52(3 
0937 
666) 
2384 

97/8 
5444 
((70 
6897 
2623 

9947 
5676 
(404 
7/33 
2861 

#176 
5907 
/638 
7369 
3/00 

0405 
6(38 
(87( 
7605 
3338 

96 
97 
98 
99 
(00 

10' 

9' 

8' 

7' 

6' 

5' 

4' 

3' 

•2' 

r 

10' 

9 

8'  |  T 

6' 

6' 

4;    3'  |  2'  |  1' 

n 

SINE. 

COSINE.           55° 

TRAVERSE  TABLES. 


35°           COSINE. 

SINE.            35' 

/ 

2 
3 

4 
5 
6 
7 
8 
9 
10 

o' 

r 

2'  ]_3' 

4'  |  5' 

& 

T 

8' 

9' 

0'    1'  |  2'  |  3'   4'    5'  |  ff    1'   8' 

9 

1 

2 
3 

4 
5 

6 

7 
8 
9 
(0 

8/92 
6383 
4575 
2766 
0958 

8/90 
6380 
4570 
2759 
0949 

8/8S 
6376 
4565 
2753 
0£4J 

8/87 
6373 
4560 
2746 
0933 

8/85 
6370 
4555 
2739 
0924 

8/83 
6366 
4550 
2733 
09/6 

8181 
6363 
4544 
2726 
0907 

8180 
6360 
4539 
27/9 
0899 

8/78 
6356 
4534 
27/3 
0891 

•8/76 
1-6353 
2'  4529 
3'2706 
A'  0882 

'5736 
(1472 

C7207 
2'2943 
2-8679 

5738 
(476 
72/4 
2953 
8691 

574) 
/48( 
7222 
2962 
8703 

5743 
(486 
7229 
2972 
87/5 

5745 
1491 

7236 
298) 
8726 

5748 
/495 
7243 
299  / 
8738 

5750 
(500 
7250 
3000 
8750 

5752 
(505 
7257 
30/0 
8762 

5755 
/5/0 
7264 
30/9 
8774 

5757 
1514 
7272 
3029 
8786 

9/49 
7341 
5532 
3724 
(9/5 

9/39 
7329 
55/9 
3709 
/S99 

9/29 
73/7 
5505 
3694 
/8S2 

9//9 
7306 
5492 
3679 
/865 

9109 
7294 
5479 
3664 
(848 

9099 
7282 
5465 
3649 
/832 

9089 
7270 
5452 
3633 
(8/5 

9079 
7259 
5439 
36/8 
/798 

9069 
7247 
5425 
3603 
(782 

4'9059 
5V235 
6-5412 
7-3588 
S-/765 

3-44/5 
4-0/50 
4'5886 
S-/622 
5P7358 

4429 
0(67 
5905 
(643 
738( 

4443 
0184 
5924 
/665 

7405 

4457 
0200 
5943 
1686 
7429 

4472 
02/7 
5962 
(70S 
7453 

4486 
0234 
598) 
1729 
7477 

4500 
0250 
6000 
(750 
750( 

45/5 
0267 
60/9 
(772 

7524 

4529 
0284 
6038 
/793 

7548 

4543 
0300 
6058 
(8/5 
7572 

II 
12 
13 

14 
IS 
16 
17 
IS 
19 
20 

0)07 
8298 
6490 
468; 
2873 

0088 
8278 
6468 
4658 
2848 

0070 
8258 
6446 
4635 

2823 

0052 
8238 
6425 
46// 
2798 

0033 
82(8 
6403 
4588 
2773 

#0/5 
8/98 
6381 

4564 
2748 

9996 
8/78 
6359 
4541 
2722 

9978 
8/58 
6338 
45/8 
2697 

9960 
8/38 
63(6 
4494 
2672 

8  '994/ 
9-81/8 
/  fl'6294 
11-4471 
12-2647 

6-3093 
6-8829 
7-4565 
8-030/ 
S'6036 

3/20 
8858 
4596 
0334 
6072 

3)46 
8886 
4627 
0367 
6/08 

3/72 
89/5 
4658 
040  / 
6/44 

3(98 
8944 
4689 
0434 
6179 

3224 
8972 
4720 
0467 
62/5 

325  ( 
900/ 
475  / 
0501 
625  ( 

3277 
9029 
4782 
0534 
6286 

3303 
9058 
4813 
0567 
6322 

3329 
9086 
4843 
060/ 
6358 

11 
12 
13 
14 
IS 

/064 
9256 
7447 
5639 
3830 

/03S 
9227 
74/7 
5607 
3797 

1011 
9199 
7387 
5575 
3764 

0984 
9/7/ 
7357 
5544 
3730 

0957 
9/42 
7327 
55/2 
3697 

0931 
9/14 
7297 
5480 
3663 

0904 
9085 
7267 
5448 
3630 

0877 
9057 
7237 
54/7 
3596 

0850 
9029 
7207 
5385 
3563 

IS'0824 
13-9000 
14-7177 
15-5353 
16-3530 

9'/772 
97508 
10-3244 
(0-8980 
/C47/5 

(8/0 
7548 
3287 
9025 
4763 

/848 
7589 
3330 
9070 
48)  / 

/S87 
7629 
3372 
9//5 

4858 

1925 
7670 
34(5 
9(6( 
4906 

(963 
77(0 
3458 
9206 
4953 

200) 
775  / 
350  / 
925( 
500  / 

2039 
779  / 
3544 
9296 
5049 

2077 
7832 
3587 
934  / 

5096 

2//5 
7872 
3629 
9387 
5(44 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

2022 
02/3 
8405 
6596 
4788 

(987 
0/77 
8367 
6556 
4746 

1952 
0/40 
8328 
65/6 
4705 

/9/7 
0/03 
8290 
6476 
4663 

1882 
0067 
8251 
6436 
4621 

/S47 
#030 
82/3 
6396 
4579 

1811 
9993 
8/74 
6356 
4537 

(776 
9956 
8136 
63/6 
4496 

(74( 
99/9 
8097 
6276 
4454 

17-1706 
17-9882 
I8'8059 
I9'6235 
20-44/2 

/2-045I 
(2-6/87 
/3'/923 
(3-7658 
(4-3394 

050/ 
6239 
/977 
77/6 
3454 

055) 
6292 
2032 
7773 
35/3 

060( 
6344 
2087 
7830 
3573 

065/ 
6396 
2/42 
7887 
3632 

0701 
6449 
2196 
7944 
3692 

075  / 
6501 
2251 
800) 
3751 

080/ 
6554 
2306 
8058 
381  / 

085  / 
6606 
236  / 
81/5 
3870 

090/ 
6658 
24/5 
8/73 
3930 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

2980 
1171 
9363 
7554 
5746 

2936 
026 
93/6 
7506 
5696 

2893 
1081 
9269 

7457 
5645 

2849 
/036 
9222 
7409 
5595 

2806 
099  / 
9/76 
7360 
5545 

2762 
0946 
9/29 
73/2 
5495 

27/9 

0900 
9082 
7263 

5445 

2675 
0855 
9035 
72/5 

5395 

2632 
08/0 
8988 
7/66 

5345 

21  '2588 
22-0765 
22'894I 
23-7118 

24'5294 

14-9/30 
IS  '4866 
16-0601 
I6'6337 
17-2073 

9/92 
4930 
0668 
6406 
2/44 

9254 
4994 
0735 
6475 
22/6 

93(6 
5059 
0802 
6544 
2287 

9378 
5/23 
0868 
6613 
2359 

9439 
5(87 
0935 
6682 
2430 

9501 
525  ( 
(001 
6752 
2502 

9563 
53/6 

(068 
682( 
2573 

9625 
5380 
1135 
6890 
2644 

9687 

5444 
(20) 
6959 
2716 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

3937 
2/29 
0320 
85/2 
6703 

3885 
2075 
0265 
8455 
6645 

3834 
2022 
02/0 
8398 
6586 

3782 
(968 
0/55 
834  / 
6528 

3730 
(9/5 
0/00 
8285 
6469 

3678 
1861 
#045 
8228 
64(1 

3626 
1808 
9989 
8/71 
6352 

3575 
/754 
9934 
81/4 
6294 

3523 
I70/ 
9879 
8057 
6235 

25-3471 
26-1647 
26'9824 
27-8000 
28'6I77 

I77S09 
18-3544 
18-9280 
19-5016 
20  -0752 

7883 
362/ 
9359 
5097 
0835 

7956 
3697 
9437 
5/78 
09/9 

8030 
3773 
95/6 
5259 

(002 

8)04 
3849 
9595 
5340 
(085 

8(78 
3926 
9673 
542( 
/(69 

8252 
4002 
9752 
5502 
(252 

8325 
4078 
9830 
5583 
(335 

8399 
4(54 
9909 
5664 
(4/8 

8473 
4230 
9987 
5744 
(502 

3( 
32 
33 
34 
35 

36 
37 
38 
39 
40 

4895 
3086 
/278 
9469 
766/ 

4835 
3025 
1214 

9404 
7594 

4775 
2963 
1151 
9339 
7527 

47/4 
290/ 
/087 
9274 
7460 

4654 
2839 
/024 
9209 
7394 

4594 
2777 
0960 
9/44 
7327 

4534 
27/5 
0897 
9078 
7260 

4474 
2653 
0833 
90/3 
7/93 

44(3 
2592 
0770 
8948 
7(26 

29-4353 
30'2530 
31-0706 
31-8883 
32-7059 

20-6488 
21-2223 
21  '7959 
22-3695 
22  '943  / 

6573 
23// 
8050 
3788 
9526 

6659 

2400 
8(40 
388/ 
962/ 

6745 
2488 
8231 
3974 
97/6 

683) 
2576 
832  / 
4066 
98/2 

69/6 
2664 
8412 
4/59 
9907 

7002 
2752 
8502 
4252 
#002 

7088 
2840 
8592 
4345 
0097 

7/73 
2928 
8683 
4438 
0/92 

7259 

3016 
8773 
4530 
0288 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

5852 
4044 
2235 
0427 
86/8 

5784 
3974 
2/64 
0353 
8543 

5715 
3904 
2092 
0280 
8468 

5647 
3834 
2020 
0207 
8393 

5578 
3763 
/948 
0/33 
83/8 

55)0 
3693 
1876 

#059 
8243 

5441 
3623 
/804 
9986 
8/67 

5373 
3553 
/732 
99/2 
8092 

5304 
3482 
1660 
9839 
80/7 

33  '5236 
34-34/2 
35  -1588 
35-9765 
36  794  / 

23-5/66 
24-0902 
24-6638 
25-2374 
25'8/09 

5264 
(002 
6740 
2478 
82/7 

5362 
1/02 
6843 
2583 
8324 

5459 
/202 
6945 
2688 
843  / 

5557 
/302 
7048 
2793 
8538 

5655 
(402 
7/50 
2898 
8645 

5752 
(502 
7252 
3002 
8752 

5850 
1602 
7355 
3/07 
8859 

5947 
/702 
7457 
32/2 
8966 

6045 
1802 
7559 
33/6 
9074 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 
47 
48 
49 
50 

6810 
500/ 
3193 
/384 
9576 

6733 
4923 
3M3 
(303 

9493 

6656 
4845 
3033 
1221 
9409 

6580 
4766 
2953 
//39 

9326 

6503 
4688 
2872 
/057 

9242 

6426 
4609 
2792 
0975 
9/58 

6349 
4530 
27/2 
0893 

9075 

6272 
4452 
2632 
08/1 
899/ 

6/95 
4373 
255  / 
0729 
8908 

37-61  18 

38-4294 
39-2471 
40-0647 
40-8824 

26  '3845 
26'958/ 
27-53/7 
28-/052 
28-6788 

3955 
9693 
543  / 
((69 
6907 

4064 
9805 
5545 
/286 
7026 

4(74 
9917 
5660 
1403 
7(46 

4283 
#029 
5774 
)5)9 
7265 

4393 
OI4( 
5888 
/636 

7384 

4502 
0252 
6003 
(753 
7503 

46/2 
0364 
6//7 
1869 
7622 

4721 
0476 
6231 
(986 
774  ( 

483( 
0588 
6345 
2102 
7860 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

7768 
5959 
4/51 
2342 
0534 

7682 
5872 
4062 
2252 
0442 

7597 
5785 
3974 
2/62 
0350 

75/2 
5699 
3885 
2072 
0258 

7427 
56/2 
3797 
/98/ 
0/66 

7342 
5525 
3708 
(891 
#074 

7256 
5438 
36/9 
1801 

9982 

7/7) 
535) 
353  / 
(7/0 
9890 

7086 
5264 
3442 
/620 
9798 

41-7000 
42-5/77 
43-3353 
44-1530 
44-9706 

29-2524 
29-8260 
30-3995 
30-973/ 
3/'5467 

2645 
8384 
4(22 
9860 
5598 

2767 
8508 
4248 
9989 
5729 

2888 
863  ( 
4374 
#(/7 
5860 

30)0 
8755 
4500 
0246 
599) 

3/3( 

8879 
4627 
0374 
6(22 

3253 
9003 
4753 
0503 
6253 

3374 
9(26 
4879 
0631 
6384 

3495 
9250 
5005 
0760 
65/5 

3617 
9374 
5/3( 
0888 
6645 

51 
52 
53 
54 
55 

8725 
69/7 
5/08 
3300 
/49/ 

8632 
6822 
50// 
320/ 
/39/ 

8538 
6726 
49/5 
3/03 
/29( 

8445 
663  ( 
48/8 
3004 
1191 

835  / 
6536 
472  / 
2906 
(090 

8257 
644  / 
4624 
2807 
0990 

8164 
6345 
4527 
2708 
0890 

8070 
6250 
4430 
26/0 
0789 

7976 
6/55 
4333 
25// 
0689 

457883 
46'6059 
47-4236 
48-24/2 
49-0589 

32'  (203 
32-6939 
33-2674 
33-84/0 
34-4/46 

1336 

7074 
28/3 
855  / 

4289 

(470 
72/0 
295  / 

869  / 
4432 

/603 
7346 
3089 
8832 
4575 

/736 
7482 
3227 
8972 
47/8 

/870 
76(7 
3365 

9/13 
4860 

2003 
7753 
3503 
9253 
5003 

2(36 

7889 
364  ( 
9393 
5)46 

2269 
8024 
3779 
9534 

5289 

2403 
8/60 
39/7 
9674 
543  / 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

9683 
7874 
6066 
4257 
2449 

958  / 
777) 
596/ 
4/5( 

2340 

9479 
7667 
5855 
4044 
2232 

9377 
7564 
5750 
3937 
2123 

9275 
7460 
5645 
3830 
20/5 

9/73 
7356 
5540 
3723 
1906 

907/ 
7253 
5434 
36/6 
1797 

8969 
7/49 
5329 
3509 
/689 

8867 
7045 
5224 
3402 
(580 

49-8765 
50-6942 
51-5118 
52-3294 
53-1471 

34-9882 
35-56/7 
36'  /  353 
367089 
37  '2825 

#027 
5765 
/503 
724  / 
2980 

0/72 
59/3 
(653 
7394 
3/34 

03/8 
6060 
/803 
7546 
3289 

0463 
6208 
(953 
7699 
3444 

0608 
6356 
2(03 
785/ 
3599 

0753 
6503 
2253 
8003 
3753 

0898 
665) 
2403 
8)56 
3908 

/043 
6798 
2553 
8308 
4063 

1/89 
6946 
2703 
8460 
42/7 

61 
62 
63 
64 
65 

0640 
8832 
7023 
52/5 

3406 

0530 
8720 
69/0 
5/00 
3290 

0420 
8608 
6796 
4985 
3/73 

0310 

8496 
6683 
4869 
3056 

0200 
8384 
6569 
4754 
2939 

#089 
8272 
6455 
4639 
2822 

9979 
8/60 
6342 
4523 
2705 

9868 

8048 
6228 
4408 
2588 

9758 
7936 
61(4 
4292 
247  ( 

53-9647 
547824 
55-6000 
56-4/77 
57-2353 

37-8560 
38'4296 
39-0032 
39-5768 
40-/503 

87/8 

4456 
0/94 
5932 
/670 

8875 
46/5 
0356 
6097 
/837 

9032 
4775 
05/8 
626/ 
2004 

9/89' 
4935 
0680 
6425 
2/70 

9346 
5094 
0842 
6589 
2337 

9503 
5254 
1004 
6754 

2504 

966) 
54(3 
1165 
69/8 
2670 

98(8 
5572 
(327 
7082 
2837 

9975 
5732 
(489 
7246 
3003 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

1598 
9789 
7981 
6172 
4364 

/479 
9669 
7859 
6049 
4239 

1361 
9549 
7737 
5925 
4114 

/242 
9429 
76/5 
5802 
3988 

//24 
9309 
7493 
5678 
3863 

/005 
9/88 
737/ 
5555 
3738 

0886 
9068 
7249 
543  / 
36/2 

0768 
8947 
7/27 
5307 
3487 

0649 
8827 
7005 
5/83 
3361 

58  '0530 
58-8706 
59-6883 
60-5059 
6T3236 

40-7239 
4  /  '2975 
4C87// 
42-4447 
43-0/82 

7408 
3/47 
8885 
4623 
036/ 

7578 
33/8 
9059 
4799 
0540 

7747 
3490 
9233 
4975 
07/8 

79/6 
366) 
9406 
5/52 
0897 

8085 
3832 
9580 
5328 
(075 

8254 
4004 
9754 
5504 
(254 

8423 
4/75 
9928 
5680 

1432 

8592 
4346 
#(01 
5856 
1611 

8760 
45(8 
0275 
6032 
(789 

71 
72 
73 
74 
75 

76 
77 
78 
79 
SO 

2556 

0747 
8939 
7/30 
5322 

2429 
0619 
8808 
6998 
5/88 

2302 
0490 
8678 
6866 
5055 

2/75 
036  / 

8548 
6734 
492/ 

2048 
0233 
84/8 
6602 
4787 

/92/ 
#/04 
8287 
6470 
4654 

(794 
9975 
8/57 
6338 

4520 

/667 

9846 
8026 
6206 
43S6 

(539 
97/8 
7896 
6074 
4252 

62-1412 

62-9589 
637765 
64-5942 
65  -411  8 

43-59/8 
44'(654 
44-7390 
45-3/25 
45  -886  / 

6099 
/S37 
7575 
33/4 
9052 

6280 
202/ 
7761 
3502 
9242 

646  / 
2204 
7947 
3690 
9433 

6642 
2387 
8/33 
3878 
9623 

6823 
257  / 
83/8 
4066 
98/4 

7004 
2754 
8504 
4254 
#004 

7185 

2937 
8690 
4442 
0/95 

7366 
3120 
8875 
4630 
0385 

7546 
3304 
906  / 
4818 
0575 

76 
77 
78 
79 
80 

HI 
82 
83 
84 
85 
86 
87 
88 
89 
90 

35/3 
/705 
9896 
8088 
6279 

3378 
/56S 
9758 
7948 
6/37 

3243 
I43/ 
9619 
7807 
5995 

3/07 
(294 
9480 
7667 
5854 

2972 
M57 
9342 
7527 
57/( 

2837 
1020 
9203 
7386 
5569 

270  / 
0883 
9064 
7246 
5427 

2566 
0746 
8925 
7/05 
5285 

2430 
0608 
8787 
6965 
5/43 

66  '2295 
67-047/ 
67-8648 
68-6824 
69-5000 

46  '4597 
47-0333 
47-6068 
48-/804 
487540 

4790 
0528 
6266 
2004 
7742 

4983 
0723 
6464 
2204 
7945 

5/76 
09/9 
6662 
2405 
8147 

5369 
1114 
6859 
2605 
8350 

556/ 
/309 
7057 
2804 
8552 

5754 
(504 
7254 
3004 
8755 

5947 
/699 
7452 
3204 
8957 

6140 
/S95 
7649 
3404 
9/59 

6332 
2090 
7847 
3604 
9361 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

447  / 
2662 
0854 
9045 
7237 

4327 
25/7 
0707 
8897 
7087 

4/84 
2372 
0560 
8748 
6936 

4040 
2227 
0413 
8600 
6786 

3896 
208/ 
0266 
845  / 
6636 

3753 
/936 
#//9 
8302 
6485 

3609 
/790 
9972 
8/53 
6335 

3465 
(645 
9825 
8004 
6(84 

332/ 
/499 
9677 
7855 
6034 

70-3/77 
71-1353 
71-9530 
727706 
73-5883 

49  '3276 
49'90// 
50-4747 
5  /  '0483 
5C62/9 

34S/ 
92/9 
4957 
0695 
6433 

3685 
9426 
5/67 
0907 
6648 

3890 
9633 
5376 
(1(9 

6862 

4095 
9840 
5586 
I33/ 

7076 

4300 
#047 
5795 
/543 
7290 

4505 
0255 
6005 
/755 
7505 

4709 
0462 
62/4 
1966 
77/9 

49/4 
0669 
6423 
2/78 
7933 

5//S 
0876 
6633 
2390 
8/47 

91 
92 
93 
94 
95 

5428 
3620 

itn 

#003 
8194 

5277 
3466 
(656 
9846 
8036 

5/25 
33/3 
1501 
9689 
7877 

4973 
3/59 
/346 
9532 
77/9 

4821 
3005 
(190 
9375 
7560 

4668 
2852 
(035 
92/8 
740  / 

45/6 
2698 
0879 
906/ 
7242 

4364 
2544 
0724 
8903 
7083 

42/2 
2390 
0568 
8746 
6924 

74-4059 
75-2236 
76'04/2 
76-8589 
77-6765 

52-1955 
527690 
53-3426 
53-9/62 
54*4898 
55-0633 
55-6369 
56-2/05 
567S4/ 
57-3576 

2/7/ 
79)0 
3648 
9386 
5/24 

2388 
8(29 
3869 
96/0 
5350 

2605 
8348 
409  / 
9834 
5577 

2822 
8567 
43/2 
#057 
5803 

3038 
8786 
4533 
0281 
6029 

3255 
9005 
4755 
0505 
6255 

347/ 
9224 
4976 
0729 
648  / 

3688 
9443 
5/97 
0952 
6707 

3904 
9661 
54/9 
1176 
6933 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

54 

6386 
4577 
2769 
0960 
9/52 

6226 

44/6 
2605 
0795 
8985 

6065 
4254 
2442 
0630 

8SJ8 

5905 
4092 
2278 
0465 
865/ 

5745 
3930 
21  14 
0299 
8484 

5584 
3767 
(95( 
#/34 
83/7 

5424 
3605 
/787 
9968 
8/50 

5263 
3443 
/623 
9803 
7982 

5/02 
328  / 
/459 
9637 
78/5 

78'4942 
79-3118 
SO'1295 
80'947I 
81-7648 

0862 
6600 
2338 
8077 
38(5 

(09( 
683  / 
2572 
83/2 
4053 

(3/9 
7062 

2805 
8548 
429  / 

(548 

7293 
3039 
8784 
4529 

/777 
7524 
3272 
9020 
4767 

2005 

7755 
3505 
9255 
5005 

2233 

7986 
3738 
949  / 
5243 

2462 
82/7 
397  / 
9726 
548  / 

2690 
8447 
4205 
9962 
57/9 

96 

97 
98 
99 

100 

60' 

59' 

58' 

57' 

fit]'  |  55'  [  54'   53' 

5-2' 

51 

60'  |  59'  |  58'  |  57' 

56'   55'  |  54' 

53' 

52' 

51' 

SINE. 

COSINE. 

54° 
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TRAVERSE  TABLES. 


35° 

COSINE. 

SINE.            35° 

10' 

IF 

12' 

13' 

14'  |  15'   16'  1  17' 

18' 

19' 

10' 

11'   12'  |  13'   14' 

15' 

16'   17'   18' 

1!)' 

/ 
2 
3 
4 
5 

/ 

2 
3 
4 
5 

8/75 
6350 
4524 
2699 
0874 

8/73 
6346 
45/9 
2693 
0866 

8/7/ 
6343 
45/4 
2636 
0857 

8/70 
6340 
4509 
2679 
0849 

8/68 
6336 
4504 
2672 
0840 

8/66 
6333 
4499 
2666 
0832 

8165 
6329 
4494 
2659 
0824 

8/63 
6326 
4489 
2652 
08/5 

8/6/ 
6323 

4484 
2646 
0807 

•8/60 
I'63I9 
2  '4479 
3'2639 
4-0798 

•5760 
/'/5/9 
/  '7279 
2-3038 
2-8798 

5762 
1524 
7286 
3048 
88/0 

5764 
/529 
7293 
3057 
8822 

5767 
/533 
7300 
3067 
8834 

5769 
/538 
7307 
3076 
8845 

5771 
(543 

73/4 
3086 
8857 

5774 
(548 
732( 
3095 
8869 

5776 
/552 
7329 
3/05 
888/ 

5779 
/557 
7336 
3//4 
8893 

578/ 
1562 
7343 
3/24 
8905 

6 

7 
8 
9 
10 

9049 
7224 
5398 
3573 
1748 

9039 
72/2 
5385 
3558 
1731 

9029 
7200 
5372 
3543 

1714 

90/9 
7/88 
5358 
3528 
(698 

9009 
7/77 
5345 
35/3 

I6SI 

8998 
7/65 
5331 
3498 

1664 

8988 
7153 
53/8 
3483 
(647 

8978 
7/4/ 

5304 
3468 
1631 

8968 
7/30 
529/ 
3452 
/6/4 

4-8958 
5-7118 
6  '5278 
7-3437 
8'/597 

3-4557 
4'03/7 
4'6077 
5-/S36 

57596 

4572 
0334 
6096 
(858 
7619 

4586 
0350 
6/15 
/S79 

7643 

4600 
0367 
6/34 
/900 
7667 

46/4 
0384 
6/53 
(922 
769  / 

4629 
0400 
6/72 
(943 
77/5 

4643 
04(7 
6(9) 
(964 
7738 

4657 
0433 
62/0 
(986 
7762 

467  / 
0450 
6229 
2007 

7786 

4686 
0467 
6248 
2029 
78/0 

6 
7 

8 
9 
(0 

II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

9923 
8098 
6272 
4447 
2622 

9904 
8078 
625/ 
4424 
2597 

9886 
8057 
6229 
4400 
2572 

9867 
8037 
6207 
4377 
2547 

9849 
80/7 
6/85 
4353 
252  / 

983  / 
7997 
6/63 
4330 
2496 

98/2 
7977 
6/42 
4306 
247/ 

9794 
7957 
6/20 
4283 
2446 

9775 
7937 
6098 
4259 
242  / 

8  9757 
979/6 
/  0'6076 
/  /  '4236 
/  2  2395 

6-3355 
6-9115 
7'4874 
8  '0634 
S'6394 

3381 
9(43 
4905 
0667 
6429 

3408 
9/72 
4936 
070/ 
6465 

3434 
9200 
4967 
0734 
650/ 

3460 
9229 
4998 
0767 
6536 

3486 
9257 
5029 
0800 
6572 

35/2 
9286 
5060 
0834 
6607 

3538 
93/4 
509( 
0867 
6643 

3564 
9343 
5/2( 
0900 
6679 

3590 
937( 
5/52 
0933 
67/4 

// 
12 
13 
14 
15 

0797 
8972 
7/46 
532  1 
3496 

0770 
8943 
7//6 
5289 
3463 

0743 
89/5 
7086 
5258 
3429 

07/6 

8886 
7056 
5226 
3395 

0690 
8858 
7026 
5/94 
3362 

0663 
8829 
6995 
5/62 
3328 

0636 
8SO/ 
6965 
5/30 
3295 

0609 
8772 
6935 
5098 
326/ 

0582 
8743 
6905 
5066 
3228 

/  3  '0555 
(3'87/5 
/  4  '6875 
15  '5034 
(6-3/94 

9-2/53 
979/3 
/0-3672 
(0-9432 
(C5(9/ 

2(9( 
7953 
3715 
9477 
5239 

2229 
7993 
3758 
9522 
5286 

2267 
8034 
3SO/ 
9567 
5334 

2305 
8074 
3843 
96/2 
5382 

2343 
8//5 

3886 
9658 
5429 

238  / 
8/55 
3929 
9703 
5477 

2419 
8/95 
3972 
9748 
5524 

2457 
8236 
4014 
9793 
5572 

2495 
8276 
4057 
9838 
56(9 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

1671 
9846 
8020 
6/95 
4370 

/636 
9809 
7982 
6/55 
4328 

1600 
9772 
7943 
6//5 
4286 

(565 
9735 
7905 
6075 
4244 

/530 
9698 
7866 
6034 
4202 

/495 
966/ 
7828 
5994 
4160 

(459 
9624 
7789 
5954 
4//S 

(424 
9587 
7750 
59/3 
4076 

/389 
9550 
77/2 
5873 
4034 

/7'/354 
/  7  '95/3 
IS'7673 
(9-5833 
20-3992 

/2'095( 
(2-67(0 
13-2470 
(3-8230 
)4'3989 

(001 
6763 
2525 
8287 
4049 

/05/ 
68/5 
2579 
8344 
4/08 

//('/ 
6867 
2634 
8401 
4168 

1151 
6920 
2689 
8458 
4227 

/200 
6972 
2743 
85/5 
4286 

(250 
7024 
2798 
8572 
4346 

/300 
7076 
2853 
8629 
4405 

(350 
7/29 
2907 
8686 
4464 

(400 
7I8/ 
2962 
8743 
4524 

21 
22 
23 
24 
25 

2545 
0720 
8894 
7069 
5244 

250  / 
0674 
8848 
702/ 
5/94 

2458 
0629 

SSOI 
6972 
5/43 

24/4 
0584 
8754 
6923 
5093 

2370 
0539 
8707 
6875 

5043 

2327 

0493 
8660 
6826 
4992 

2283 

0448 
86/3 
6777 

4942 

2239 

0403 
8566 
6729 
4892 

2/96 

0357 
85/9 
6680 
484  / 

21-2152 
22-0312 
22-8471 
23-6631 

24-4791 

(4-9749 
(5'5508 
/6-/26S 
(67027 
(7'2787 

98// 
5573 
/334 

7096 
2858 

9872 
5637 
/40/ 
7/65 
2930 

9934 
570  / 

1468 
7234 
3jOO/ 

9996 
5765 
(534 
7303 
3072 

#058 
5829 
(601 
7372 
3/44 

0/20 
5893 
1667 
744  / 
32/5 

OI8/ 
5957 
(734 
75/0 

32S6 

0243 
6022 
/800 
7579 
3357 

0305 
6086 
/S67 

7648 
3429 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 

34/9 
/594 
9768 
7943 
6118 

3367 
/540 
97/3 
7886 
6059 

33/5 
(486 
9658 
7829 

600  / 

3263 
/433 
9602 
7772 
5942 

32// 
/379 
9547 
77/5 
5883 

3/59 
/325 
9492 
7658 
5825 

3/07 
(272 
9436 
760/ 
5766 

3055 
/2/8 
938  / 
7544 
5707 

3003 
/I64 
9325 
7«87 
5648 

25  2951 
26-1110 

26'9270 
27  "7430 
28-5589 

(7-8547 
(8-4306 
(9-0066 
(9-5825 
20'(585 

8620 
4382 
0144 
5906 
(668 

8694 
4458 
0223 
5987 
/75/ 

8768 
4534 
0301 
6068 
(835 

S84/ 
46/0 
0380 
6149 
1918 

89/5 
4686 
0458 
6229 
200  / 

8989 
4762 
0536 
63/0 
2084 

9062 
4838 
06/5 
639  ( 
2/67 

9/36 
49/4 
0693 
6472 
2250 

9209 
4990 
0771 
6552 
2333 

31 
32 
33 
34 
35 

36 
37 
38 
39 

40 

4293 
2468 
0642 
88/7 
6992 

4233 
2406 
0579 
8752 
6925 

4/72 
2344 
05/5 
8687 
6858 

4/12 
2282 
045/ 
862  / 
679  / 

405  / 
22/9 
0388 
8556 
6724 

3991 
2157 

0324 
8490 
6657 

3930 
2095 
0260 
8425 
6589 

3870 
2033 
0/96 
8359 

6522 

38/0 
/97/ 
0/32 
8294 
6455 

29-3749 
30-/909 
3C0068 
3  /  "8228 
32-6388 

20-7344 
2/-3/04 
2C8864 
22-4623 
23-0383 

7430 
3(92 
8954 
47/6 

0478 

75/6 
3280 
9044 
4809 
0573 

7601 
3368 
9/35 
490/ 
0668 

7687 
3456 
9225 
4994 
0763 

7772 
3544 
93/5 
5087 
0858 

7858 
3632 
9405 
5/79 
0953 

7943 
37/9 
9496 
5272 
/048 

8029 
3807 
9586 
5364 
//43 

8(14 
3895 
9676 
5457 
(238 

36 
37 
38 
39 
40 

4/ 
42 
43 
44 
45 

5/67 
3342 

;s/« 

969  / 
7866 

5098 
327/ 
/444 
9618 
779  / 

5029 
320  / 
/372 
9544 
77/5 

496/ 
3/30 
/300 
9470 
7640 

4892 
3060 
/228 
9396 
7564 

4823 
2989 
//56 
9322 
7489 

4754 
29/9 
/084 
9248 
74/3 

4685 
2848 
1011 
9/74 
7338 

46/6 
2778 
0939 
9/0/ 
7262 

33-4547 
34-2707 
35'0867 
35-9027 
367/86 

23-6(42 
24-/902 
24766/ 
25  '342  / 
25'9(8( 

6240 
2002 
7764 
3526 
9288 

6337 
2/02 
7866 
3630 
9395 

6435 
220  / 
7968 
3735 
9502 

6532 
230  / 
8070 
3839 
9608 

6630 
240  / 
8/72 
3944 
97/5 

6727 
250  / 
8275 
4048 
9822 

6824 
2600 
8377 
4/53 
9929 

6922 
2700 
8479 
4257 
#036 

70(9 
2800 
858  ( 
4362 
0(43 

41 

42 
43 
44 
45 

46 
47 
48 
49 
50 

604  / 
42/6 
2390 
0565 
8740 

5964 
4/37 
23/0 
0483 
8656 

5887 
4058 
2230 

0401 
8572 

58/0 
3979 
2/49 
03/9 
8489 

5732 
3900 
2069 
0237 
8405 

5655 
3822 
/9S8 
0/54 
832  / 

5578 

3743 
(907 
#072 
8237 

550) 
3664 
/S27 
9990 
8/53 

5423 
3585 
/746 
9907 
8069 

37-5346 
38-3506 
39'/665 
39-9825 
40-7985 

26-4940 
27-0700 
27-6459 
28-22(9 

28-7978 

5050 
OS// 
6573 

2335 
8097 

5/59 
0923 
6688 
2452 
82/6 

5268 
(035 
6802 
2568 
8335 

5377 
//47 
69/6 
2685 
8454 

5487 
/258 
7030 
280/ 
8573 

5596 
(370 
7(44 
29(8 

869  / 

5705 
/48f 
7258 
3034 
88/0 

58/4 
/593 
7372 
3/50 
8929 

5924 
(705 
7486 
3267 

9048 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

69/5 
5090 
3264 
1439 
96/4 

6829 
5003 
3/76 
/349 
9522 

6744 
49/5 
3087 
/25S 
9430 

6658 
4828 
2998 
1168 
9337 

6573 
474  / 
2909 
/077 
9245 

6487 
4654 
2820 
0986 
9/53 

6402 
4566 
273  / 
0896 
9060 

63/6 
4479 
2642 
0805 
8968 

6230 
4392 
2553 
07/4 
8876 

4C6/44 
42-4304 
43-2464 
44'0624 
44-8783 

29-3738 
29-9498 
30-5257 
3C/0/7 
3  /  '6776 

3859 
962/ 
5383 
(/45 
6907 

3980 
9745 
5509 
/273 
7038 

4/02 
9868 
5635 
1402 
7/69 

4223 
9992 
576) 
(530 
7299 

4344 
#1/6 
5887 
/658 
7430 

4465 
0239 
60(3 
1787 
7560 

4586 
0363 
6/39 
'/9/5 
769  / 

4707 
0486 
6265 
2043 
7822 

4828 
0609 
6390 
2I7/ 
7952 

51 
52 
53 

54 
55 

56 
57 
58 
59 

60 

7789 
5964 
4138 
23/3 

0488 

7695 
5868 
404  / 
22/4 

0388 

760  / 
5773 
39.44 
2//5 
0287 

7507 
5677 
3847 
20/7 
0186 

74/3 
558  / 
3749 
/9/8 

#086 

73/9 
5486 
3652 
/8/9 
9985 

7225 
5390 
3555 
/7/9 

9884 

7/3/ 

5294 
3457 
/620 
9783 

7037 
5/98 
3360 
/52/ 
9683 

45  '6943 
46-5/03 
47-3262 
4S-/422 

48-9582 

32  '2536 
32-8295 
33-4055 
33-98/5 
34-5574 

2669 
843  / 
4/93 
9955 
57/7 

2802 
8566 
433  / 

#095 
5859 

2935 
8702 
4469 
0235 
6002 

3068 
8837 
4606 
0375 
6/45 

320  / 
8973 

4744 
05/6 
6287 

3334 
9/08 
4882 
0656 

6430 

3467 
9244 
5020 
0796 
6572 

3600 
9379 
5/57 
0936 
67/5 

3733 
95(4 
5295 
(076 
6857 

56 
57 
58 
59 
60 

61 

62 
63 
64 
65 

8663 
6838 
50/2 
3/87 
(362 

856/ 
6734 
4907 
3080 
(253 

8458 
6630 
480  / 
2973 
H44 

8356 
6526 
4696 
2865 
(035 

8254 
6422 
4590 
2758 
0926 

8/5/ 
63/8 
4484 
265/ 
08/7 

8049 
62/4 
4378 
2543 
0708 

7946 
6/09 
4273 
2436 
0599 

7844 
6005 
4/67 
2328 
0489 

49V74/ 
50-5901 
51-4061 
52-2220 
53-0380 

35'/334 
35-7093 
36-2853 
36-86(2 
37  '4372 

/479 
724  / 
3003 
8765 
4526 

(624 
7388 
3/52 
89/7 
468/ 

/769 
7535 
3302 
9069 
4836 

(9/4 
7683 
3452 
9221 
4990 

2059 
7830 
360/ 
9373 
5/44 

2203 
7977 
3751 
9525 
5299 

2348 
8/25 
390  / 
9677 
5453 

2493 
8272 
4050 
9829 
5607 

2638 
84/9 
4200 
998  / 
5762 

61 

62 
63 
64 
65 

66 
67 
68 
69 

70 

9537 
77/2 
5886 
4061 

2236 

9426 
7599 
5773 
3946 
2/19 

93/6 
7487 
5659 
3830 
200  / 

9205 
7375 
5544 
37/4 
1884 

9094 
7262 
5430 
3598 
1767 

8983 
7/50 
53/6 
3483 
/649 

8873 
7037 
5202 
3367 
(532 

8762 
6925 
5088 
325  / 
(4/4 

865) 
68/2 
4974 
3/35 
(296 

53-8540 
54'6700 
55'4859 
56-30(9 
57-1179 

38-0(3/ 
38  '589  / 
39-1651 
39-74/0 
40-3/70 

0288 
6050 
1812 
7574 
3336 

0445 
62/0 
(974 

7738 
3503 

0602 
6369 
2/36 
7902 
3669 

0759 
6528 
2297 
8066 
3835 

09/6 
6687 
2459 
8230 
4002 

/073 
6846 
2620 
8394 
4/68 

(229 
7006 
2782 
8558 
4334 

/386 
7/65 
2943 
8722 
4500 

(543 
7324 
3/05 

8886 
4667 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

0411 
8586 
6760 
4935 
31/0 

0292 
8465 
6638 
481  / 
2984 

0/73 
8344 
65/6 
4687 
2859 

#054 
8224 
6393 
4563 
2733 

9935 
8/03 
627/ 

4439 
2607 

9816 
7982 
6148 
43/5 
248/ 

9696 
786  / 
6026 
4190 
2355 

9577 
7740 
5903 
4066 
2229 

9458 
76/9 
5780 
3942 
2/03 

57-9338 
58-7498 
59'5658 
60-38/7 
6TI977 

40-8929 
41  "4689 
42-0448 
42-6208 
43'  (968 

9098 
4860 
0622 
6384 
2/46 

9267 
503  / 
0796 
6560 
2324 

9436 
5202 
0969 
6736 
2503 

9604 
5373 
//43 
69/2 
268  > 

9773 
5545 
/3/6 
7087 
2859 

9942 
57/6 
/489 
7263 
3037_ 
MM 
4585 
0359 
6/32 
(906 

#//0 
5887 
(663 
7439 
32  /5_ 
899  / 
4768 
0544 
6320 
2096 

0279 
6057 
(836 
76/5 
3393 

0447 
6228 
2009 
7790 
357/ 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 

77 
78 
79 

80 

(285 
9460 
7634 
5809 
3984 

list 

9331 
7504 
5677 
3850 

1030 
9202 
7373 
5544 
37/6 

0903 
9072 
7242 
54/2 
3582 

0775 
8943 
7111 
5279 

3448 

0648 
88/4 
6980 
5/47 
33/3 

0520 
8685 
6849 
50/4 
3/79 

0392 
8555 
67/8 
4S8f 
3044 

0265 
8426 
6587 

4749 
29/0 

62-0(37 
62'8297 
63-6456 
64-46(6 
65-2776 

43-7727 

44-3487 
44-9246 
45-5006 
46-0765 

7908 
3670 
9«32 
5/94 
0956 

8089 
3853 
96/7 
5382 
/I46 

8269 
4036 
9803 
5569 
(336 

8450 
42/9 
9988 
5757 
(526 

8630 
4402 
#/73 
5945 
/7I6 

9/72 
4950 
0729 
6508 
2286 

9352 
5/33 
09/4 
6695 
2476 

•1 

82 
83 
84 
85 

2/59 
0334 
8508 
6683 
4858 

2023 
0/96 
8369 
6543 
47/6 

/887 
#059 
8230 
6402 
4573 

/752 
992  / 
8091 
626  / 
443  ( 

1616 
9784 
7952 
6/20 
4288 

/480 
9646 
78/3 
5979 
4/45 

1344 
9508 
7673 
5838 

4003 

/208 
937/ 
7534 
5697 
3860 

/07/ 
9233 
7394 
5556 
37/7 

66'0935 
66-9095 
677255 
68-54(4 
69-3574 

46  '6525 
47-2285 
47-8044 
48-3804 
48-9563 

67/8 
2480 
8242 
4003 
9765 

69/0 
2674 
8439 
4203 
9967 

7/03 
2869 
8636 
4403 
#/70 

7295 
3064 
8833 
4602 
0371 

7488 
3259 
903  / 
4802 
0573 

7680 
3454 
9228 
500  / 
0775 

7872 
3649 
9425 
520  / 
0977 

8065 
3843 
9622 
5400 
//79 

8257 
4038 
98/9 
5600 
/38/ 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 

88 
89 
90 

3033 
/208 
9382 
7557 
5732 

2889 
1063 

9235 
7408 
558  / 

2745 
09/6 
9088 
7259 
5430 

2600 
0770 
8940 
7//0 
5279 

2456 
0624 
8792 
6960 
5/28 

23/2 

0478 
8645 
68// 
4977 

2/67 
0332 
8497 
6662 
4826 

2023 
0/86 
8349 
65/2 
4675 

/87S 

#040 
820  / 
6362 

4524 

70-1734 
70-9893 
7T8053 
72-62/3 
73-4373 

49-5323 

50-/082 
50-6842 
5  /  -2602 
5C836/ 

5527 
/289 
705  / 
28/3 

8575 

5732 
(496 
7260 
3025 
8789 

5936 
(703 

7470 
3236 
9003 

6141 
1910 
7679 
3448 
92(7 

6345 
2//6 
7888 
3659 
943  / 

6549 
2323 
8097 
387/, 

9644 

6753 

2530 
8306 
4082 
9858 

6958 
2736 
85/5 
4293 
#072 

7/62 
2943 
8724 
4505 

02  S6 

91 
92 
93 
94 
95 

3907 
2082 
0256 
843  / 
6606 

3754 
/92S 
tlOl 

8274 
6447 

3602 
/773 
9945 
S//6 
6288 

3449 
16/9 
9789 
7959 
6/28 

3297 
/465 
9633 
780/ 
5969 

3/44 
/3/0 
9477 
7643 
58/0 

299  / 
//56 
9320 
7485 
5650 

2838 
1001 
9164 
7327 
5490 

2685 
0847 
9008 
7/69 
5331 

74-2532 
75  "0692 
75-8852 
76-7011 
77-5171 

52'4/2/ 
52'9880 

53-5640 
54V399 
54-7/59 

4337 
#099 
5861 
(623 
7385 

4553 
03/8 
6082 
/S46 
76// 

4770 
0536 
6303 
2070 
7837 

4986 
0755 
6524 
2293 
8062 

5202 
0974 
6745 
25/6 
8288 

54/8 
//92 
6966 
2740 
85/4 

5634 
1411 
7187 
2963 
8739 

5850 
/629 
7408 
3/86 
8965 

6066 
/S47 
7628 
3409 
9/90 

91 

92 
93 
94 
95 

96 
97 
98 
99 
100 

54 

47S/ 
2956 
//30 
9305 
7480 

4620 
2793 
0966 
9/39 
7313 

4459 
263  / 
0802 
8973 
7/45 

4298 
2468 
0638 
8807 
6977 

4/37 
2305 
0473 
864/ 
6809 

3976 
2/42 
0309 
8475 
6642 

38/5 
(979 
#/44 
8309 

6474 

3653 

/8/6 
9979 
8/43 
6306 

3492 
(653 
98/5 
7976 
6/38 

78-3331 

79-1490 
79-9650 
8078/0 
81-5970 

55-29/9 
55-8678 
56  "4438 
57-0(97 
57-5957 

3/47 
8909 
467/ 
0433 
6/95 

3375 
9/39 
4904 
0668 
6432 

3603 
9370 
5/37 
0903 
6670 

383/ 
9600 
5369 
1139 

6908 

4059 
9831 
5602 
(374 
7/45 

4287 
#06  / 
5835 
/609 
7383 

45/5 
0292 
6068 
/844 
7620 

4743 
0522 
6300 
2079 
7858 

497  / 
0752 
6533 
23/4 
8095 

96 
97 
98 
99 
(00 

50' 

49'  |  48'   47'  |  46'  |  45'   44'   43' 

42' 

41' 

50' 

49' 

48' 

47' 

46'  |  45' 

44'   4,T 

42' 

41' 

SINE. 

COSINE.            54° 

212 


TRAVERSE  TABLES. 


35' 
i 

2 
3 

4 
5 

COSINE. 

SINE. 

35° 

20' 

21' 

22' 

23' 

24' 

55 

26' 

•27' 

28'    29' 

20' 

5T 

22' 

23' 

24' 

25 

2<>' 

•21'   28' 

•I'.Y 

i 

2 
3 

4 

5 

8/58 
63/6 
4474 
2632 
0790 

8/56 
63/3 
4469 
2625 
0782 

8)55 
6309 
4464 
26/9 
0773 

8)53 
6306 
4459 
2612 
0765 

8/5/ 
6303 
4454 
2605 
0756 

8/50 
6299 
4449 
2598 
0748 

8)48 
6296 
4444 
2592 
0740 

8(46 
6292 
4439 
2585 
073) 

8/45 
6289 
4434 
2578 
0723 

'8/43 
/  '6286 
2  '44  29 
3'257) 
4-07/4 

•5783 
C(567 
/  7350 
2-3/33 
2'89/7 

5786 
(57) 
7357 
3(43 
8928 

5788 
)576 
7364 
3/52 
8940 

5790 
/58) 
737) 
3)62 
8952 

5793 
(586 
7378 
3/7( 
8964 

5795 
(590 
7386 
3(8( 
8976 

5798 
(595 
7393 
3(90 
8988 

5800 
(600 
7400 
3200 
9000 

5802 
(605 
7407 
3209 
90O 

5805 
(609 
7414 
32(9 
9023 

6 

7 
8 
9 
10 

8948 
7/06 
5264 
3422 
(580 

8938 
7094 
525  / 

3407 
/563 

8928 
7083 
5237 
3392 
1546 

89)8 
707) 
5224 
3377 
/530 

8908 
7059 
52/0 
3362 
(5/3 

8898 
7047 
5/97 
3346 
)496 

8887 
7035 
5/83 
333) 
)479 

8877 
7024 
5)70 
33/6 
)462 

8867 
70)2 
5)56 
330) 
/445 

4-8857 
5-7000 
6-5/43 
7'3286 
8-/42S 

3-4700 
4'0483 
4'6267 
5'2050 
5'7833 

47)4 

0500 
6286 
207( 
7857 

4728 
05(6 

6305 
2093 
788) 

4743 
0533 
6324 
21  (4 
7904 

4757 
0550 
6342 
2(35 

7928 

477  ( 
0566 
636  ( 
2(57 
7952 

4785 
0583 
6380 
2(78 
7976 

4800 
0599 
6399 
2/99 

7999 

48)4 
0616 
64/8 
222) 
8023 

4828 
0633 
6437 
2242 
8047 

6 

7 
8 
9 
10 

// 
(2 
(3 

/4 

;5 

9738 
7896 
6054 
42/2 
2370 

9720 
7876 
6032 
4)89 
2345 

970/ 
7856 
60/0 
4)65 
2320 

9683 
7836 
5989 
4)4) 
2294 

9664 
78/5 
5967 
4//S 
2269 

9646 
7795 
5945 
4094 
2244 

9627 
7775 
5923 
407) 
22/9 

9608 
7755 
590  / 
4047 
2)93 

9590 
7734 
5879 
4023 
2)68 

8'957/ 
977/4 
/  fl'5857 
(f'4000 
J2'2/43 

6-36/7 
6-9400 
7-5/83 
8-0967 
8'6750 

3643 
9428 
52(4 
(000 
6785 

3669 
9457 
5245 
(033 

6S2I 

3695 
9485 
5276 
)066 
6857 

372( 
95/4 
5307 
(099 
6892 

3747 
9542 
5337 
//33 
6928 

3773 
957( 
5368 
((66 
6963 

3799 
9599 
5399 
1/99 
6999 

3825 
9628 
5430 
)232 
7034 

385  / 
9656 
546  / 
(265 
7070 

II 
12 
13 
14 
15 

(6 

/7 

in 

19 
20 

0528 
86S6 
6844 
5002 
3/60 

050) 
8658 
68/4 
4970 
3/27 

0474 
8629 
6784 
4938 
3093 

0447 
8600 
6753 
4906 
3059 

0420 
8572 
6723 
4874 
3026 

0393 
8543 
6693 
4842 
2992 

0366 
85)4 
6662 
48/0 
2958 

0340 
8486 
6632 
4778 
2924 

0313 
8457 
6602 

4746 

2891 

/  3  '0286 
(3'8428 
(4-657) 
(5'47/4 
(6-2857 

9  '2533 
9-83/6 
10-4(00 
(0-9883 
(C5666 

257( 
8357 
4/43 
9928 
57/4 

2609 
8397 
4/85 
9973 

576/ 

2647 
8437 
4228 
#0/8 
5809 

2685 
8478 
427  ( 

0063 
5856 

2723 
85/8 
43/3 
0/08 
5904 

276  ( 
8558 
4356 
0/54 
595  / 

2799 
8599 
4399 
0/99 

5998 

2837 
8639 
4441 
0244 
6046 

2875 
8679 
4484 
0289 
6093 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

(3/8 
9476 
7634 
5792 
3950 

)283 

9439 
7596 
5752 
3908 

)248 
9402 
7557 
57/2 
3866 

)2)2 
9365 
75)8 
567) 
3824 

/)77 
9328 
7479 
563) 
3782 

)(4( 
929) 
744  ( 
5590 
3740 

)/06 
9254 
7402 
5550 
3698 

(07) 
92)7 
7363 
5509 
3656 

1035 
9180 
7324 
5469 
36/3 

)7')000 
)7'9/43 
187285 
)  9  '5428 
20-357) 

(2-/450 
(2'7233 
(3'30(6 
(3-8800 
(4-4583 

1500 
7285 
307) 
8857 
4642 

(549 
7338 
3/26 
89/4 
4702 

/599 
7390 
3/80 
897) 
476) 

/649 
7442 
3235 
9027 
4820 

(699 
7494 
3289 
9084 
4880 

(749 
7546 
3344 
9(4/ 
4939 

1798 
7598 
3398 
9/98 
4998 

1848 
7650 
3453 
9255 
5057 

(898 
7703 
3507 
93(2 
5/)7 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

2/08 
0266 
8424 
6582 
4740 

2065 
022) 
8377 
6534 
4690 

202  / 
0/75 
8330 
6485 
4639 

(977 
0/30 
8283 
6436 
4589 

)933 

0085 
8236 
6387 
4538 

(889 
#039 
8/89 
6338 

4488 

/846 
9993 
8)4) 
6289 
4437 

)802 
9948 
8094 
6240 
4387 

)758 

9902 
8047 
6/9) 
4336 

2O7/4 

2T9857 
22'8000 
23'6I42 
24-4285 

)5'0366 
)5'6/50 
I6-/933 
)677J6 
)  7  "3500 

0428 
62)4 
(999 
7785 
357( 

0490 
6278 
2066 
7854 
3642 

055) 
6342 
2)32 
7923 
37/3 

06/3 
6406 
2/99 
7992 
3784 

0675 
6470 
2265 
8060 
3855 

0736 
6534 
233  ( 
8129 
3927 

0798 
6598 
2398 
8/98 
3998 

0860 
6662 
2464 
8266 
4069 

092  / 
6726 
253  / 
8335 
4/40 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

2898 
/056 
92/4 
7372 
5530 

2846 
/003 
9/59 
73/5 
5472 

2794 
0949 
9/03 
7258 
54)3 

2742 
0895 
9048 
720) 
5354 

2690 
084) 
8992 
7/43 
5295 

2637 
0787 
8937 
7086 
5236 

2585 
0733 
888) 
7029 
5/77 

2533 
0679 
8825 
697) 
5))8 

2480 
0625 
8770 
69/4 
5059 

25-2428 
26-057) 
26-87)4 
27-6857 
28-5000 

17-9283 
(S'5066 
(9-0850 
(9-6633 
20-24(6 

9357 
5(42 
0928 
67(4 
2499 

9430 
52/8 
(006 
6794 
2582 

9504 
5294 
1085 
6875 
2665 

9577 
5370 
//63 
6956 
2748 

965) 
5446 
/24/ 
7036 
283  / 

9724 
5522 
(3(9 
7)(7 
29(4 

9798 
5598 
/397 
7/97 
2997 

987) 
5673 
/476 
7278 
3080 

9944 
5749 
)554 
7358 
3)63 

31 
32 
33 
34 
35 
~36 
37 
38 
39 
40 

3688 
/S46 
#004 
8/63 
632  / 

3628 
(784 
994) 
8097 
6253 

3567 
)722 
9877 
803) 
6/86 

3507 
1660 
98/3 
7966 
6//9 

3446 
/597 

9749 
7900 
605  / 

3385 
/535 
9685 
7834 

5934 

3325 
)473 
9620 
7768 
59(6 

3264 

1410 
9556 
7703 
5849 

3203 
1348 
9492 
7637 
578( 

29-3/42 

30'  (285 
30-9428 
317571 

32-57)4 

20-8200 
2  (  "3983 
2  (  "9766 
22-5550 
23-J333 

8285 
407( 
9856 
5642 
(428 

8370 
4(59 
9947 
5735 
(523 

8456 
4246 
#037 
5827 
16/8 

8541 
4334 
0/27 
5920 
(7/2 

8627 
4422 
02/7 
60/2 
(807 

87(2 
4509 
0307 
6(05 
(902 

8797 
4597 
0397 
6/97 
1997 

8883 
4685 
0487 
6289 
2092 

8968 
4772 
0577 
6382 
2)86 

41 

42 
43 

44 
45 

4479 
2637 
0795 
8953 
7111 

44/0 
2566 
0722 
8879 
7035 

434/ 
2495 
0650 
8804 
6959 

4271 
2424 
0577 
8730 
6883 

4202 
2354 
0505 
8656 
6808 

4133 
2283 
0432 
8582 
6732 

4064 
22/2 
0360 
8508 
6656 

3995 
2)4) 
0287 
8434 
6580 

3926 
2070 
02/5 
8359 
6504 

33-3857 
34")999 
35-0(42 
35-8285 
36-6428 

237116 

24-2900 
24-8683 
25-4466 
26-0250 

72)4 
2999 
8785 
457) 
0356 

73(( 
3099 
8887 
4675 
0463 

7408 
3/98 
8989 
4779 
0570 

7505 
3298 
909  / 
4884 
0677 

7603 
3398 
9(93 
4988 
0783 

7700 
3497 
9295 
5092 
0890 

7797 
3597 
9397 
5(97 
0997 

7894 
3696 
9499 
530) 
))03 

799  / 
3796 
9600 
5405 
)2)0 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

5269 
3427 
/5S5 
9743 
790( 

519) 
3348 
(504 
9660 

78/7 

5/14 
3268 
)423 
9578 
7732 

5036 
3/89 
1342 
9495 
7648 

4959 
31/0 
(26( 

94/3 
7564 

4881 
303) 
))80 
9330 
7480 

4804 
2952 
)099 
9247 
7395 

4726 
2872 
)0)9 
9/65 
73  // 

4648 
2793 
0938 
9082 
7227 

37-457) 
38-27(4 
39-0857 
39-8999 
40-7)42 

26  '6033 
27'/8/6 
277600 
28-3383 
28-9/66 

6)42 
)928 
77/3 
3499 
9285 

625  / 

2039 
7827 
36(5 
9403 

6360 
2/5/ 
794  / 
3732 
9522 

6469 
2262 
8055 
3848 
964/ 

6578 
2374 
8/69 
3964 
9759 

6687 

2485 
8283 
4080 
9878 

6796 
2596 
8396 
4/96 
9996 

6905 
2708 
85/0 
43/2 
#))5 

70)4 
28)9 
8624 
4428 
0233 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

6059 
42/7 
2375 
0533 
8691 

5973 
4)29 
2285 
0442 
8598 

5887 
4042 
2)96 
035) 
8506 

580  / 
3954 
2/07 
0260 
84)3 

57/5 
3866 
20/8 
0169 
8320 

5629 
3779 
(928 
#078 
8228 

5543 
369) 
)839 
9987 
8)35 

5457 
3603 
(750 
9S96 
8042 

537) 
35/6 
(660 
9805 
7949 

4)  "5285 
423428 
43-1571 
43-97  (4 
447856 

29-4949 
30-0733 
30-65(6 
3  C2299 
3  (  '8083 

5070 
0856 
6642 
2428 
82)3 

5/92 
0980 
6768 
2556 
8344 

53/2 
))03 

6893 
2684 
8474 

5433 
(226 
70/9 
28/2 

8605 

5554 
/350 
7(45 
2940 
8735 

5675 
(473 
7270 
3068 
8865 

5796 
(596 
7396 
3/96 
8996 

59/7 
/7)9 
752) 
3324 
9/26 

6038 
)842 
7647 
3452 
9256 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

6849 
5007 
3165 
/323 
9481 

6754 
491) 
3067 
1223 
9380 

6660 
48/5 
2970 
1124 
9279 

6566 
47/9 
2872 
)025 
9)78 

6472 
4623 
2774 
0925 
9077 

6377 
4527 
2676 
0826 
8976 

6283 
443) 
2579 
0726 
8874 

6/88 
4335 
2481 
0627 
8773 

6094 
4238 
2383 
0527 
8672 

45'5999 
45'4/42 
47-2285 
48-0428 
48-857) 

32-3866 
32-9649 
33-5433 
34'(2(6 
34-6999 

3999 
9785 
5570 
)356 
7/42 

4/32 
9920 
5708 
(496 

7284 

4265 
#055 
5846 
(636 
7426 

4397 
0/90 
5983 
(776 
7569 

4530 
0325 
6(2( 
19(6 
77M 

4663 
046  ( 
6258 
2056 
7853 

4796 
0596 
6396 
2/95 
7995 

4928 
073) 
6533 
2335 
8/38 

506) 
0866 
6670 
2475 
8280 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

7639 
5797 
3955 
2//3 
027) 

7536 
5692 
3849 
2005 
0)6) 

7433 
5588 
3743 
)897 
#052 

7331 
5484 
3637 
)790 
9943 

7228 
5379 
353  ( 
(682 
9833 

7)25 
5275 
3424 
(574 
9724 

7022 
5/70 
33)8 
/466 
96/4 

69/9 
5066 
32)2 
)358 
9504 

68)6 
496) 
3)06 
1250 
9395 

49-67/3 
50-4856 
Sl'2999 
52'/)42 
52-9285 

35-2783 
35-8566 
36-4349 
37-0(33 
37-59(6 

2927 
87/3 
4499 
0285 
6070 

3072 
8860 
4648 
0436 
6224 

3217 
9007 
4798 
0588 
6379 

3362 
9)54 
4947 
0740 
6533 

3506 
930  / 
5097 
0892 
66S7 

365  ( 
9448 
5246 
(043 
684  ( 

3795 
9595 
5395 
((95 
6995 

3940 
9742 
5544 
(347 
7)49 

4084 
9889 
5694 
)498 
7303 

61 

62 
63 
64 
65 

66 
67 
68 
69 
70 

8429 
6587 
4745 
2903 
(06/ 

83/8 
6474 
4630 
2787 
0943 

8207 
636) 
45)6 
267) 
OS25 

8096 
6249 
440) 
2554 
0707 

7984 
6/36 
4287 
2438 
0589 

7873 
6023 
4)72 
2322 
0472 

7762 
59/0 
4058 
2206 
0353 

7651 
5797 
3943 
2089 
0235 

7539 
5684 
3828 
)973 
#))7 

53V428 
54-557) 
55-37/3 
56-1856 
56-9999 

38'  (699 

387483 
39-3266 
39-9049 
40-4833 

)856 
7642 
3427 
92/3 
4999 

20(3 
7801 
3589 
9377 
5/65 

2/69 
7959 
3750 
9540 
533  / 

2326 
81/8 
39// 
9704 
5497 

2482 
8277 
4072 
9868 
5663 

2638 
8436 
4234 
#03) 
5829 

2795 
8595 
4395 
0(95 
5995 

2951 
8754 
4556 
0358 
6)60 

3)08 
89)2 
4717 
0522 
6326 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

92/9 
7377 
5535 
3693 
(85/ 

9099 
7256 
54/2 
3568 
)725 

8980 
7)35 
5289 
3444 
)599 

8860 
70/3 
5/66 
33/9 
)472 

874  / 
6892 
5043 
3)95 
(346 

8621 
6771 
4920 
3070 
)2)9 

850( 
6649 
4797 
2945 
(093 

8382 
6528 
4674 
2820 
0967 

8262 
6406 
455) 
2695 
0840 

57-8/42 
58-6285 
59-4428 
60'2570 
61  '07)3 

4)  '06/6 
4)  "6399 
42-2/83 
427966 
43-3749 

0784 
6570 
2356 
8/42 
3927 

0953 
674  / 
2529 
83(7 
4(05 

1121 
69/2 
2702 
8493 
4283 

(290 
7082 
2875 
8668 
446  / 

/458 
7253 
3048 
8844 
4639 

1626 
7424 
322) 
90(9 
48(6 

(795 
7594 
3394 
9)94 
4994 

(963 
7765 
3567 
9370 
5)72 

2/3) 
7936 
3740 
9545 
5350 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 

80 

4009 
8(67 
6325 
4483 
264/ 

988) 
8037 
6)94 
4350 
2506 

9753 
7908 
6062 
42)7 
2372 

9625 

7778 
5931 
4084 
2237 

9497 
7648 
5800 
395) 
2/02 

9369 
75)9 
5668 
38(8 
)967 

924) 

7389 
5537 
3685 
(832 

9))3 
7259 
5405 
355) 
)698 

8984 
7)29 
5273 
34/8 
)563 

6)'8856 
62  '6999 
63-5)42 
64-3285 
65  ')  428 

43-9533 
44-53)6 
45')  099 
45-6883 
46-2666 

97/3 
5499 
1284 
7070 
2856 

9893 
5681 
/469 
7257 
3046 

#073 
5864 
(654 

7445 
3235 

0254 
6047 
/S39 
7632 
3425 

0434 
6229 
2024 
78(9 
36/5 

0614 
64)2 
2209 
8007 
3804 

0794 
6594 
2394 
8/94 
3994 

0974 
6776 
2579 
838) 
4/83 

))54 
6959 
2764 
8568 
4373 

81 
82 
83 
84 
85 

0799 
8957 
7//5 
5273 
343) 

0663 
88/9 
6975 
5)32 
3288 

0526 
868) 
6836 
499  J 
3)45 

0390 
8543 
6696 
4849 
3002 

0254 
8405 
6556 
4707 
2859 

#))7 

8267 
64/6 
4566 
27/5 

9980 
8/28 
6276 
4424 
2572 

9844 
7990 
6136 
4282 
2429 

9707 
7852 
5996 
4)4) 
2285 

65-9570 
6677/3 
67-5856 
68-3999 
69-2/42 

46'8449 
47-4232 
48-00/6 
48-5799 
49'  (582 

8641 
4427 
02/3 
5998 
)784 

8834 
4622 
04(0 
6198 
(986 

9026 
48/6 
0607 
6397 
2/87 

92/8 
50// 
0803 
6596 
2389 

94/0 
5205 
(000 
6795 
259  ( 

9602 
5399 
))97 
6994 
2792 

9794 
5594 
)394 
7)94 
2993 

9986 
5788 
/590 
7393 
3)95 

#/78 
5982 
)787 
7592 
3396 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

7589 
9747 
7905 
6063 
422  / 

(444 
960) 
7757 
59/3 

4070 

)300 
9454 
7609 
5764 
39/8 

))55 

9308 
746) 
56)4 
3767 

lull) 
9161 
73)2 
5464 
36/5 

0865 
90)5 
7)64 
53)4 
3463 

0720 
8869 
70/6 
5/64 
33)2 

0575 
872) 
6867 
50)4 
3)60 

0430 
8574 
67/9 
4863 
300S 

70-0285 
70-8427 
7C  6570 
72-47)3 
73  '2856 

49  '7366 
50-3/49 
50-8932 
5)  '47)6 
52-0499 

7570 
3356 
9(4( 
4927 
07/3 

7774 
3562 
9350 
5)38 

0926 

7978 
3768 
9559 
5349 
//40 

8/82 
3975 
9767 
5560 
/353 

8386 

4(S( 
9976 
577( 
(566 

8590 
4387 
#(85 
5982 
)780 

8793 
4593 
0393 
6)93 
1993 

8997 

4799 
0602 
6404 
2206 

920) 
5006 
08)0 
66)5 
24)9 

86 
87 
88 
89 

90 

91 
92 
93 
94 
95 

2379 
0537 
8695 
6853 
50// 

2226 
0382 
8539 
6695 
485) 

2073 
0228 
8382 
6537 
469) 

1920 
#073 
8226 
6379 
453) 

(766 
99/8 
8069 
6220 
437) 

)6/3 
9763 
79)2 
6062 
42(1 

)459 
9607 
7755 
5903 
405) 

1306 
9452 
7598 
5745 
389) 

))52 
9297 
744) 
5586 
373) 

74-0999 
74-9)42 
75-7284 
76  '5427 
77-3570 

52'6282 
53-2066 
53-7849 
54-3632 
54-94/6 

6498 
2284 
8070 
3855 
964) 

67/4 
2502 
8290 
4078 
9867 

6930 
2720 
85// 
430( 
#092 

7/46 
2939 
8732 
4524 
03/7 

7362 
3(57 
8952 
4747 
0542 

7577 
3375 
9/72 
4970 
0768 

7793 
3593 
9393 
5)93 
0993 

8009 
381  ( 
96(3 
54/5 
(2(8 

8224 
4029 
9833 
5638 
)443 

91 
92 
93 
94 
95 

96 
97 
98 
99 

;oo 
54 

3/69 
/327 
9485 
7643 
580/ 

3008 
)/64 
9320 
7477 
5633 

2846 
1001 
9)55 
73)0 
5465 

2684 
0837 
8990 
7/43 
5296 

2523 
0674 
8825 
6977 
5/28 

236  ( 
05)  ( 
8660 
68)0 
4959 

2(99 
0347 
8495 
6643 
479  ( 

2037 
0/83 
8330 
6476 
4622 

(875 
#020 
8/64 
6309 
4453 

78')7)3 
78-9856 
79-7999 
80-6(42 
8(  '4284 

55-5/99 
56-0982 
56-6766 
57-2549 
57-8332 

5427 
/2)3 
6998 
2784 
8570 

5655 
1443 
723) 
30/9 

8807 

5882 
(673 
7463 
3254 
9044 

61/0 
(903 
7696 
3488 
928  ( 

6338 
2(33 
7928 
3723 
95(8 

6565 
2363 
8/60 
3958 
9755 

6793 
2593 
8392 
4)92 

9992 

7020 
2822 
8625 
4427 
#229 

7247 
3052 
8857 
466/ 

0466 

96 

97 
98 
99 
100 

40' 

39' 

38' 

3V 

36' 

35' 

34' 

33' 

32' 

31' 

40' 

39' 

38' 

37' 

36' 

35' 

:'A 

33'   32' 

SF 

SINE. 

COSINE. 

54° 
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TRAVERSE  TABLES. 


35°            COSINE. 

SINE.            35° 

/ 

2 

3 
4 
5 
6 

7 
8 
9 
/O 

30'   31' 

3-2' 

33' 

34' 

35'   36'  |  37' 

38' 

39' 

30' 

31' 

32'   33' 

34'   35'   36'   37'  1  38'   39' 

/ 

2 
3 

4 
5 

8141 
6282 
4423 
2565 
0706 

8139 
6279 
4418 
2558 
0697 

8138 
6276 
4413 
2551 
0689 

8(36 
6272 
4408 
2544 
0680 

8(34 
6269 
4403 
2533 
0672 

8133 
6265 
4398 
2531 
0664 

8(31 
6262 
4393 
2524 
0655 

8(29 
6259 
4388 
25(7 
0647 

8(28 
6255 
4383 
2510 
0638 

•8(26 
/  '6252 
2-4378 
3-2504 
4-0630 

•5807 
/'1614 
1742  ( 
2-3228 
2-9035 

5809 
1619 
7428 
3238 
9047 

58(2 
(624 
7435 
3247 
9059 

58)4 
(628 
7442 
3257 
907( 

58/6 
(633 
7449 
3266 
9082 

58/9 
(638 
7457 
3275 
9094 

5S2( 
(642 
7464 
3285 
9106 

5824 
(647 
747) 
3294 
91(8 

5826 
1652 
7478 
3304 
9(30 

5828 
(657 
7485 
33/3 
9(42 

8847 
6988 
5129 
3270 
1412 

8837 
6976 
51(6 
3255 
(395 

8827 
6964 
5(02 
3240 
(378 

88(7 
6953 
5089 
3225 
(36( 

8806 
694  ( 
5075 
3210 
1344 

8796 
6929 
5062 
3(94 
(327 

8786 
69(7 
5048 
3(79 
(310 

8776 
6905 
5035 

3(64 
(293 

8766 
6893 
5021 
3/49 
1276 

4'8756 
5'6S8I 
6'5007 
7'3I33 
S'1259 

3-4842 
4-0649 
4-6456 
5-2263 
5-8070 

4856 
0666 
6475 
2285 
8094 

487  ( 
0682 
6494 
2306 
8((8 

4885 
0699 
65(3 
2327 
8(4( 

4899 
07(5 
6532 
2348 
8/65 

49(3 

0732 
655( 
2370 
8/S9 

4927 
0749 
6570 
2391 
8212 

4942 
0765 
6589 
24(2 
8236 

4956 

0782 
6608 
2434 
8260 

4970 
0798 
6627 
2455 
82S3 

6 

7 
8 
9 
10 

(/ 
12 
13 

(4 

;s 

/6 

17 
18 
19 

20 

9553 
7694 
5835 
3976 
2/17 

9534 
7674 
58(3 
3953 
2092 

95(6 
7653 
5791 
3929 
2067 

9497 
7633 
5769 
3905 
2041 

9478 
76(3 
5747 
3882 
20(6 

9460 
7592 
5725 
3858 
1991 

944  ( 
7572 
5703 
3834 
(965 

9422 
7552 
568  ( 
38(0 
(940 

9404 
7531 
5659 
3787 
1914 

8'93S5 
9-7511 
(0-5637 
1  (  '3763 
(2-1889 

6-3877 
6-9684 
7'549( 
8-/29S 
87/05 

3903 
97(3 
5522 
(332 
7(4( 

3929 
9741 
5553 
1365 
7(76 

3955 
9770 
5584 
(398 
72(2 

398  / 
9798 
5614 
1431 
7247 

4008 
9826 
5645 
(464 
7283 

4034 
9855 
5676 
(497 
73(8 

4060 
9883 
5707 
(530 
7354 

4086 
99/2 
5737 
)563 
7389 

4112 
9940 
5768 
(597 
7425 

(( 
12 
(3 
14 
15 

0258 
8400 
6541 
4682 
2823 

0231 
8371 
65(0 
4650 
2789 

0204 
8342 
6480 
4618 
2756 

0(77 
83(3 
6450 
4586 
2722 

0(50 
8285 
64(9 
4553 

2688 

0123 
8256 
6389 
452( 
2654 

0096 
8227 
6358 
4489 
2620 

0069 
8(98 
6328 

4457 
2586 

0042 
8/70 
6297 
4425 
2552 

(3-0015 

13'8(4( 
(4-6267 
(5-4393 
(6'25I9 

9'29(2 
9-8720 
(D'4527 
1  (  '0334 
(C6/4/ 

2950 

8760 
4569 
0379 
6(88 

2988 
8800 
4612 
0424 
6235 

3026 
8840 
4654 
0469 
6283 

3064 
8880 
4697 
05/3 
6330 

3/02 
892  / 
4740 
0558 
6377 

3(40 
896  ( 

4782 
0603 
6425 

3/78 
9001 
4825 
0648 
6472 

32)5 
904) 
4867 
0693 
65)9 

3253 
908( 
4910 
0738 
6566 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

0964 
9105 
7247 
5388 
3529, 

0929 
9068 
7208 
5347 
3487 

0893 
903( 
7(69 
5307 
3444 

0858 
8994 
7130 
5266 
3402 

0822 
8957 
709  ( 
5225 
3360 

0787 
8919 
7052 
5(85 
33(8 

0751 
8882 
70(3 
5(44 
3275 

07(6 
8845 
6974 
5104 
3233 

0680 
8808 
6935 
5063 
319J 

(7'0644 
(7-8770 
(8  "6896 
(9'5022 
20-3(48 

(2-/94S 
(2-7755 
(3'3562 
13  "9369 
(4-5(76 

(997 
7807 
3616 
9426 
5235 

2047 
7859 
367) 
9482 
5294 

2097 
79(( 
3725 
9539 
5353 

2(46 
7963 
3779 
9596 
54(2 

2/96 
80(5 
3834 
9653 
5472 

2246 
8067 
3888 
97(0 
553  ( 

2295 
8119 
3943 
9765 
5590 

2345 
8)7) 
3997 
9823 
5649 

2395 
8223 
405  ( 
9880 
5708 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

(670 
9811 
7952 
6093 
4235 

(626 
9766 
7905 
6045 
4184 

(582 
9720 
7858 
5995 
4(33 

(538 

9674 
78(0 
5946 
4083 

1494 
9629 
7763 
5897 
4032 

(450 
9583 
77/6 
5848 
3981 

1406 
9537 
7668 
5799 
3930 

(362 
949  ( 
762( 
5750 

3879 

1318 

9446 
7573 
5701 
3829 

2C(274 

2  (  '9400 
227526 
23-5652 

24-3778 

15-0983 
/  5  '6790 
(6  '2597 
I6'8404 
I7'42// 

1044 
6854 
2663 
8473 
42S2 

O06 
69)8 
2729 
854) 
4353 

(167 
6982 
2796 
8610 
4424 

1229 
7045 
2862 
8678 
4495 

(290 
7/09 
2928 
8747 
4566 

(352 
7/73 
2994 
88/6 
4637 

(413 
7237 
3061 

8884 
4708 

(475 
730  ( 
3(27 

8953 
4779 

(536 
7365 
3/93 
902  / 

4850 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

2376 
05(7 
8658 
6799 
4940 

2323 
0463 
8602 
6742 
4881 

227( 
0409 
8547 
6684 
4822 

22(9 
0355 
849  ( 
6627 
4763 

2(66 
030  ( 
8435 
6569 
4704 

2/(4 
0246 
8379 
65(2 
4645 

2061 
0/92 
8323 
6454 
4585 

2009 
0(38 
8267 
6397 
4526 

(956 
0084 
82/1 
6339 
4467 

25'(904 
26  '0030 
26-8/56 
27-6281 
28-4407 

/8'00/S 
(8  '5825 
(9-1632 
(9-7439 
20-3246 

0091 
590) 
1710 
75/9 
3329 

0)65 
5976 
)788 
7600 
34)2 

0238 
6052 
1866 
7680 
3495 

0311 
6(28 
(944 
7761 
3577 

0385 
6204 
2023 
784  / 
3660 

0458 
6279 
2/0( 
7922 
3743 

0531 
6355 
2/79 
8002 
3826 

0605 
6431 
2257 
8083 
3909 

0678 
6506 
2335 
8/63 
399  / 

31 
32 
33 
34 
35 

36 

37 
38 
39 

40 

3082 
1223 
9364 
7505 

5646 

302  ( 
((60 
9300 
7439 
5579 

2960 
(098 
9235 
7373 
55(( 

2899 
(035 
9(7( 
7307 
5443 

2838 
0973 
9(07 
724  ( 
5376 

2777 
09/0 
9043 
7(75 
5308 

2716 

0847 
8978 
7109 
5240 

2655 
0785 
8914 
7043 
5173 

2594 
0722 
8850 
6977 

5/05 

29-2533 
30-0659 
30-8785 
31-6911 
32-5037 

20'9053 
2C4860 
22-0667 
22  '6474 
23  '228  / 

9/38 
4948 
0757 
6566 
2376 

9224 
5035 
0847 
6659 
247) 

9309 
5(23 
0937 
6751 
2565 

9394 
52(0 
/027 
6843 
2660 

9479 
5298 
l/(7 
6936 

2755 

9564 

5386 
1207 
7028 

2849 

9649 
5473 
(297 
7(20 

2944 

9735 
5560 
(386 
72(2 

3038 

9820 
5648 
(476 
7305 
3/33 

36 
37 
38 
39 

40 

4/ 
42 
43 
44 
45 

3787 
1929 
4070 
82(1 
6352 

37(8 
1858 
9997 
8(37 
6276 

3649 
(787 
9924 
8062 
6200 

3579 
1716 
9852 
7988 
6(24 

35(0 
(645 
9779 
7913 
6048 

344  ( 
(573 
9706 
7839 

5972 

337( 
1502 
9633 
7764 
5895 

3302 
1431 

9561 
7690 
58/9 

3232 
(360 
9488 
76/5 
5743 

33-3/63 
34-/2S9 
34-9415 
35'754( 
36-5667 

23-8088 
24-3895 
24-9702 
25-5509 
26'I31« 

8/85 
3995 
9804 
56/3 
1423 

8282 
4094 
9906 
57)8 
1529 

8379 
4194 
#008 
5822 
(636 

8476 
4293 
0109 
5926 
(742 

8573 
4392 
02(( 
6030 
1849 

8670 
4492 
03/3 
6(34 
(955 

8767 
459  ( 
04(5 
6238 
2062 

8864 
4690 
05)6 
6342 
2/68 

896  / 
4790 
06/8 
6446 
2275 

41 

42 
43 
44 
45 

46 
47 
48 
49 

50 

4493 
2634 
0775 
8917 
7058 

4415 
2555 
0694 
8834 
6973 

4338 
2475 
0613 
8751 

6889 

4260 
2396 
0532 
8668 
6S04 

4182 
23(6 
0451 
8585 
6720 

4104 
2237 
0370 
8502 
6635 

4026 
2/57 
0288 
84/9 
6550 

3948 
2078 
0207 
8336 
6466 

3871 
(998 
0126 
8253 
6381 

37-3793 
38'19I8 
39-0044 
39-8/70 
40'6296 

267123 
27-2930 
27-8737 
28-4544 
29-0352 

7232 

3042 
8851 

4660 
0470 

7341 
3(53 
8965 
4776 
0588 

7450 

3264 
9078 
4892 
0707 

7559 
3375 
9(92 
5008 
0825 

7668 
3487 
9305 
5/24 
0943 

7777 
3598 
9419 
5240 
(062 

7885 

3709 
9533 
5356 
//SO 

7994 
3820 
9646 
5472 
)298 

8/03 
393  / 
9760 
5588 
(416 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

5(99 
3340 
(481 
9622 
7764 

5//3 
3252 
1392 
9531 
7671 

5027 
3(64 
(302 
9440 
7578 

4940 
3076 
(2(2 
9349 
7485 

4854 
2988 
((23 
9257 
7392 

4768 
2900 
(033 
9(66 
7299 

4681 
28(2 
0943 
9074 
7205 

4595 
2724 
0854 
8983 
7((2 

4509 
2636 
0764 
889  ( 
70(9 

4/  '4422 
42-2548 
43-0674 
43-8800 
44  '6926 

29-6)59 
30-/966 
307773 
3T3580 
31  '9387 

6279 
2089 
7898 
3707 
95/7 

6400 
22/2 
8024 
3835 
9647 

652( 
2335 
8(49 
3963 
9777 

664  ( 
2458 
8274 
409  ( 
9907 

6762 
258  ( 
8400 
42/9 
#038 

6S83 
2704 
8525 
4346 
0(68 

7003 
2827 
8651 
4474 
0298 

7)24 
2950 
8776 
4602 
0428 

7244 
3073 
890  ( 
4729 
0558 

51 
52 
53 

54 
55 
56 

57 
58 
59 
60 

5905 
4046 
2(87 
0328 
8469 

5810 
3950 
2089 
0228 
8368 

57(5 
3853 
1991 
0(29 
8267 

562) 
3757 
(893 
#029 
8(65 

5526 
3660 
(795 
9929 

8064 

543  ( 
3564 
(697 
9829 
7962 

5336 
3467 
(598 
9729 
7860 

5242 
337) 
(500 
9630 
7759 

5(47 
3274 
(402 
9530 
7657 

45-5052 
46-3/78 
47  '(304 
47-9430 
487556 

32-5(94 
33'(00( 
33-6808 
34-26(5 
34'8422 

5326 
(136 

6945 
2754 
8564 

5459 
1271 
7082 
2894 
8706 

559) 
(406 
7220 
3034 
8848 

5724 
(540 
7357 
3173 
8990 

5856 
(675 
7494 
33/3 
9(32 

5989 
18(0 
763  ( 
3453 
9274 

6(21 
1945 
7769 
3592 
94(6 

6254 
2080 
7906 
3732 
9558 

6386 
22(4 
8043 
387( 
9699 

61 
62 
63 
64 
65 

6610 
4752 
2893 
(034 
9175 

6507 
4647 
2786 
0926 
9065 

6404 
4542 
2680 
0818 
8955 

6301 
4437 
2573 
0709 
8845 

6(98 
4332 
2467 
0601 
8736 

6095 
4227 
2360 
0493 

8626 

599  ( 
4(22 
2254 
0385 

85(6 

5888 
40(7 
2(47 
0276 
8405 

5785 
39(2 
2040 
0(68 

8295 

49  '568  ( 
50-3807 
51-1933 
52-0059 
52-8185 

35-4229 
36-0036 
36-5843 
37-1650 
377457 

4373 
0/83 
5992 
/80( 
76(( 

45(8 
0329 
6I4( 
(953 
7765 

4662 
0476 
6290 
2(04 
79(9 

4806 
0623 
6439 
2256 
8072 

495  / 
0770 
6588 
2407 
8226 

5095 
09/6 
6737 
2559 
8380 

5239 
(063 
6886 
27/0 
8534 

5383 
1209 
7035 
2861 
8687 

5528 
(356 
7/84 
30/3 
884  / 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

7316 
5457 
3599 
(740 
988( 

7205 

5344 
3484 
1623 
9763 

7093 
5231 
3369 
(506 
9644 

6982 
5(18 
3254 
(390 
9526 

6870 
5004 
3139 
(273 

9408 

6758 
4891 
3024 
(156 

9289 

6647 
4778 
2909 
(040 
9(7( 

6535 

4664 
2793 
0923 
9052 

6423 
455  / 
2678 
0806 
8933 

53-63/1 
54-4437 
55-2563 
56-0689 
56-88(5 

38-3264 
38  '907) 
39-4878 
40-0685 
40-6492 

3420 
9230 
5039 
0848 
6658 

3576 
9388 
5200 
1012 

6824 

3733 
9547 
536( 
(175 
6989 

3889 
9705 
5522 
(338 
7/55 

4045 
9864 
5683 
(502 
7320 

420  ) 
#022 
5844 
(665 
7486 

4357 
0(8( 
6004 
(828 
7652 

45(3 
0339 
6(65 

(991 
78/7 

4669 
0498 
6326 
2(54 
7983 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

8022 
6163 
4304 
2445 
0587 

7902 
6042 
4(8( 
2320 
0460 

7782 
5920 
4058 
2(95 
0333 

7662 
5798 
3934 
2070 
0206 

7542 
5676 
38(1 
(945 
#079 

7422 
5554 
3687 
1820 
9953 

7302 
5433 
3564 
1695 
9826 

7(81 
53(( 
3440 
(569 
9699 

706  ( 
5189 
33(6 
(444 
9572 

57  '694  / 
SS'5067 
59-3/93 
60"(3(8 
60*9444 

4)  "2299 
4)  '8)06 
42  39)3 
42-9720 
43-5527 

2467 
8277 
4086 
9895 
5705 

2635 
8447 
4259 
#07( 
5882 

2803 
86(8 
4432 
0246 
6060 

297( 
8788 
4604 
042( 
6237 

3/39 
8958 
4777 
0596 
64(5 

3307 
9(29 
4950 
0771 
6592 

3475 
9299 
5(22 
0946 
6770 

3643 
9469 
5295 
1(21 
6947 

38(( 
9639 
5468 
(296 
7(24 

71 
72 
73 
74 
75 

6728 
6869 
50(0 
3(5( 
(292 

8599 
6739 
4878 
3018 
((57 

847  ( 
6609 
4746 
2884 
(022 

8342 

6478 
46/5 
275  ( 
0887 

82(4 
6348 
4483 
26(7 
075  ( 

8085 
6218 
435  ( 
2483 
0616 

7957 
6088 
4219 
2350 
0481 

7828 
5957 
4086 
22(6 
0345 

7699 
5827 
3954 
2082 
02(0 

61  7570 
62-5696 
63-3822 
64-1948 
65'0074 

44-1334 
447/41 

45-2948 
45-8755 
46  '4562 

(5(4 

7324 
3(33 
8942 
4752 

(694 
7506 
33/8 
9(29 

494( 

1874 
7688 
3502 
9316 
5/31 

2054 
7870 
3687 
9503 
5320 

2234 
8053 
3871 
9690 
5509 

24/3 
8235 
4056 
9877 
5698 

2593 
84(7 
4240 
#064 
5888 

2773 
8599 
4425 
025  ( 
6077 

2953 
878( 
4609 
0438 

6266 

76 
77 
78 
79 

80 

ii 

82 
83 
84 
85 

9434 
7575 
5716 
3857 
1998 

9297 
7436 
5576 
37(5 
(855 

9(60 
7298 
5435 
3573 
1711 

9023 
7(59 
5295 
343  ( 
(567 

8886 
7020 
5(55 
3289 
(423 

8749 
688  ( 
50(4 
3(47 
1280 

86(2 
6743 
4874 
3005 
(136 

8474 
6604 
4733 
2862 
0992 

8337 
6465 
4592 
2720 
0848 

65-8200 
66-6326 
67-4452 
68-2578 
69-0704 

47-0369 
47-6(76 
48'(983 
48  '779  ( 

49-3598 

056  ( 
6371 
2/80 
7989 
3799 

0753 
6565 
2376 
8/88 
4000 

0945 
6759 
2573 
8387 
420  ( 

((36 
6953 
2769 
8586 

4402 

/32S 
7/47 
2966 
8785 
4603 

1520 
7341 
3162 
8983 

4805 

1711 
7535 
3358 
9/82 
5006 

(903 
7729 
3555 
938  ( 

5207 

2094 
7922 
375( 
9579 

5407 

8( 
82 
83 
84 
85 

86 

87 
88 
89 
90 

•  139 
8280 
6422 
4563 

2704 

9994 

8(34 
6273 
44(2 
2552 

9849 
7986 
6124 
4262 
2400 

9703 
7839 
5975 
4((( 

2248 

9558 
7692 
5827 
396  ( 
2095 

9412 
7545 
5678 
38/0 
1943 

9267 
7398 
5529 
3660 
(79( 

9121 

7250 
5380 
3509 
(638 

8975 
7(03 
523  ( 
3358 
(486 

69-8830 
70-6955 
71  '508  ( 
72'3207 
73-1333 

49-9405 
50  '52  (2 
5C(019 
5)  '6826 
52-2633 

9608 
54/8 
(227 
7036 
2846 

98(2 
5624 
(435 
7247 
3059 

#0(5 
5829 
(644 
7458 
3272 

02/9 
6035 
(852 
7669 

3485 

0422 
6241 
2060 
7879 
3698 

0626 
6447 
2268 
8089 
391  / 

0829 
6653 
2476 
8300 
4/24 

(032 
6858 
2684 
85/0 
4336 

/236 
7064 
2892 
8721 

4549 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

0845 
8986 
7/27 
5269 
3410 

0691 
883( 
6970 
5((0 
3249 

0538 
8675 
68(3 
495  ( 
3089 

0384 
8520 
6656 
4792 
2928 

0230 
8364 
6499 
4633 
2767 

#076 
8208 
6341 
4474 
2607 

9922 
8053 
6(84 
43(5 
2446 

9768 
7897 
6026 
4(56 
2285 

96(3 
774( 
5869 
3996 
2(24 

73-9459 
74-7585 
75'57() 
76-3837 
77-1963 

52'8440 
53-4247 
54-0054 
54-586) 
55-1668 

8655 
4465 
0274 
6083 
(893 

887( 
4682 
0494 
6306 
2(18 

9086 
4900 
07(4 
6528 
2343 

930/ 
5//S 
0934 
675  ( 

2567 

95/7 
5335 
//54 
6973 
2792 

9732 
5553 

(374 
7(96 

30/7 

9947 
577( 
(594 
74/8 
3242 

#(62 
5988 
(8/4 
7640 
3466 

0377 
6206 
2034 
7862 

369/ 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

54 

I55( 
9692 
7833 
5974 
4M6 

(389 
9528 
7668 
5807 

3947 

1226 
9364 

7502 
5640 

3778 

1064 
9200 
7336 
5472 

360S 

0902 
9036 
7171 
5305 

3439 

0739 
8872 
7005 
5137 
3270 

0577 
8708 
6839 

4970 
3/0( 

04(4 
8543 
6673 
4802 
293  ( 

0252 
8379 
6507 
4634 

2762 

78-0089 
78  82/5 
79'634I 
SO'4467 
8C2593 

557475 
56-3282 
56-9089 
57'4896 
58-0703 

7702 
35(2 
932( 
5(30 
0940 

7929 

374( 
9553 
5365 
(177 

8(57 
3971 
9785 
5599 
(4/3 

8384 
4200 
#0/7 
5833 
(650 

S6(( 
4430 
0249 
6068 
(886 

8838 
4659 
0481 
6302 
2/23 

9065 
4889 
07/2 
6536 
2360 

9292 
5/18 
0944 
6770 
2596 

95/9 
5347 
//76 
7004 
2832 

96 
97 
98 
99 
(00 

55 

29' 

•2» 

2V 

26' 

25' 

24' 

23'  |  22'  |  21' 

30' 

29' 

28' 

2V 

2<>' 

25' 

24' 

23' 

22' 

21' 

e 

SINE. 

COSINE.            54" 
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TRAVERSE  TABLES. 


35 
/ 

2 
3 
4 
5 
6 
7 
8 
9 

;o 

• 

COSINE. 

SINE.            35° 

40' 

41' 

42' 

43'  |  44' 

45' 

46' 

47' 

48' 

49' 

40* 

41' 

42' 

43' 

44' 

45' 

46' 

47' 

48' 

49' 

8124 
6248 
4373 
2497 
062/ 

8123 
6245 
4368 
2490 
06(3 

8121 
6242 
4363 
2483 
0604 

8119 
6238 
4357 
2477 
0596 

8117 
6235 
4352 
2470 
0587 

8116 
6231 
4347 
2463 
0579 

8114 
6228 
4342 
2456 
0570 

81(2 
6225 
4337 
2449 
0562 

Hill 

622  ( 
4332 

2443 
0553 

•8109 
('62(8 

2-4327 
3  '2436 
4-0545 

•5831 
C(66( 
/  '7492 
2-3323 
2'9(53 

5833 
(666 
7499 
3332 
9165 

5835 
1671 
7506 
3342 
9177 

5838 
(676 
75)3 
3351 
9(89 

5840 
(680 
7520 
336  ( 
920  ( 

5842 
(685 
7527 
3370 
92(2 

5845 
(690 
7535 
3379 
9224 

5847 
1694 
7542 
3389 
9236 

5850 
(699 
7549 
3398 
9248 

5852 
(704 
7556 
3408 
9260 

1 
2 
3 
4 
5 

8745 
6870 
4994 
3/18 
1242 

8735 
6858 
4980 
3)03 
(225 

8725 
6846 
4967 
3088 
(208 

8715 
6834 
4953 
3072 
(19( 

8705 
6822 
4940 
3057 
1174 

8694 
68(0 
4926 
3042 
((57 

8684 
6798 
49)2 
3026 
1(40 

8674 
6786 
4899 
30(( 
((23 

8664 
6774 
4885 
2996 
((06 

4  '8654 
5-6763 
6'487( 
7  '29  80 
8'IOS9 

3  '4984 
4-0815 
4-6645 
5'2476 
5-8307 

4998 
083( 
6664 
2497 
8331 

5012 
0848 
6683 
2519 
8354 

5027 
0864 
6702 
2540 

8378 

504  ( 

0881 
672  ( 
2561 
8401 

5055 
0897 
6740 
2582 

8425 

5069 
09(4 
6759 
2604 

8449 

5083 
093  / 
6778 
2625 

8472 

5097 
0947 
6797 
2646 
8496 

5(/2 
0964 
68/5 
2667 
85(9 

6 

7 
8 
9 
(0 

// 
(2 
13 

(4 
/5 

9367 
7491 
5615 
3739 
1863 

9348 
7470 
5593 
3715 
1838 

9329 
7450 
5571 
3692 
1813 

931  ( 
7430 
5549 
3668 
(787 

9292 
7409 
5527 
3644 
(762 

9273 
7389 
5505 
3620 
(736 

9254 
7368 
5483 
3597 
1711 

9236 
7348 
5460 
3573 
(685 

92(7 
7328 
5438 
3549 
(66T> 

8'9/9S 
9V307 
10-5416 
1  1  '3525 
(2-1634 

6-4(38 
6-9968 
7-5799 
S'1630 
8-7460 

4164 
9997 
5830 
(663 
7496 

4(90 
#025 
5860 
1696 
7531 

42)6 
0053 
589) 
(729 
7567 

4241 
0082 
5922 
1762 
7602 

4267 
0(10 
5952 
(795 
7637 

4293 
0)38 
5983 
(828 
7673 

4319 
0167 
60(4 
1861 
7708 

4345 
0(95 
6045 
(894 
7744 

437  ( 
0223 
6075 
(927 
7779 

(( 
(2 
13 
14 
15 

/6 
/7 
IS 
19 
20 

9988 
8112 
6236 
4360 
2485 

996  ( 
8083 
6206 
4328 
2451 

9933 
8054 
6175 
4296 
2417 

9906 
8025 
6144 
4264 

2383 

9879 
7996 
6114 
4231 
2349 

9852 
7968 
6083 
4(99 
23(5 

9825 
7939 
6053 
4(67 
228) 

9797 
79(0 
6022 
4-134 
2247 

9770 
78S( 
599) 
4(02 
22(3 

(2-9743 
13-7852 
14-5961 
15-4070 
16'2I79 

9'329( 
9'9(22 
(0-4952 
(  1  -0783 
(C6614 

3329 
9(62 
4995 
0828 
666  ( 

3367 
9202 
5037 
0873 
6708 

3404 
9242 
5080 
09)8 
6755 

3442 
9282 
5(22 
0963 
6803 

3480 
9322 
5(65 
1007 
6850 

35(8 
9363 
5207 
(052 
6897 

3555 
9403 
5250 
(097 
6944 

3593 
9443 
5292 

1(42 
6992 

363  ( 
9483 
5335 
((87 
7039 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

0609 
8733 
6857 
4981 
3/06 

0573 
8696 
6818 
4941 
3063 

0538 
8658 
6779 
4900 
302( 

0502 
8621 
6740 
4859 
2978 

0466 
8584 
6701 
4819 
2936 

043  ( 
8546 
6662 
4778 
2894 

0395 
8509 
6623 
4737 
285  ( 

0359 
8471 
6584 
4696 
2808 

0323 
8434 
6545 
4655 
2766 

(7-0288 
(7-8397 
(8-6506 
19'4614 
20'2723 

12-2444 
I2'8275 
(3-4106 
13-9936 
14-5767 

2494 
8327 
4(60 
9993 
5826 

2544 
8379 
4214 
#050 
5885 

2593 
8431 
4269 
0)07 
5944 

2643 
8483 
4323 
0163 
6003 

2692 
8535 
4377 
0220 
6062 

2742 
8587 
4432 
0277 
6(2) 

2792 
8639 
4486 
0333 
6(80 

2841 
8691 
4540 
0390 
6239 

289  ( 
8743 
4595 
0446 
6298 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

1230 

9354 
7478 
5603 
3727 

1186 
9308 
7431 
5553 
3676 

1142 

9263 
7383 
5504 
3625 

(098 
92(7 
7336 
5455 
3574 

(053 
9(71 
7288 
5406 
3523 

(009 
9125 
7241 
5356 
3472 

0965 
9079 
7(93 
5307 
342) 

092( 
9033 
7(45 
5258 

3370 

0877 
8987 
7098 
5209 
33(9 

2C0832 
2C8941 
22-7050 
23-5)59 
24-3268 

(5-1598 
(S'7429 
16-3259 
16-9090 
17-4921 

(659 
7492 
3325 
9158 
4992 

1721 
7556 
3392 
9227 
5062 

(782 
7620 
3458 
9295 
5(33 

1844 
7684 
3524 
9364 
5204 

(905 
7747 
3590 
9432 

5275 

(966 
78(( 
3656 
950  ( 
5346 

2028 
7875 
3722 
9569 

54(7 

2089 
7939 
3788 
9638 
5487 

2(50 
8002 
3854 
9706 
5558 

26 
27 
28 
29 
30 

31 

32 
33 
34 
35 

(851 
9975 
8100 
6224 
4348 

(798 
992  ( 
8044 
6166 
4289 

(746 
9867 
7988 
6108 
4229 

(693 
98(2 
7932 
6051 
4170 

(64( 
9758 
7875 
5993 
4110 

(588 
9704 
7819 
5935 
405  ( 

(535 
9649 
7763 
5877 
399( 

1483 
9595 
7707 
5820 
3932 

1430 
9540 
765  ( 
5762 
3872 

25-1377 
25-9486 
26-7595 
27-5704 
28-38)3 

18-0751 
IS'6582 
19'24I3 
19-8243 
20-4074 

0825 
6658 
249  ( 
8324 
4(57 

0898 
6733 
2569 
8404 
4239 

097( 
6809 
2647 
8484 
4322 

1044 
6884 
2724 
8565 
4405 

1((7 
6960 
2802 
8645 
4487 

1191 
7035 
2880 
8725 
4570 

(264 
7111 
2958 
8805 
4653 

(337 
7(86 
3036 
8886 
4735 

(4(0 
7262 
3((4 
8966 
48(8 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

2472 
0596 
8721 
6845 
4969 

2411 
0534 
8656 
6779 
4901 

2350 
047  / 
8592 
6713 
4833 

2289 
0408 
8527 
6646 
4765 

2228 
0345 
8463 
6580 
4698 

2(67 
0282 
8398 
65(4 

4630 

2105 
0219 
8334 
6448 
4562 

2044 
0157 
8269 
6381 
4494 

(983 
0094 
8204 
6315 
4426 

29-1922 
30-0031 
30-8(40 
31'  6249 

32-4357 

20-9905 
21  "5735 
22-1566 
227397 
23-3227 

9990 
5823 
(656 
7489 
3322 

#075 
5910 
1746 
7581 
3416 

0160 
5998 
(835 
7673 
3511 

0245 
6085 
1925 
7765 
3605 

0330 
6(72 
20(5 
7857 
3700 

04(5 
6260 
2(05 
7949 
3794 

0500 
6347 
2(94 
804  ( 
3889 

0585 
6434 
2284 
8134 
3983 

0670 
6522 
2374 
8226 
4077 

36 
37 

38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

3093 
1218 
9342 
7466 
5590 

3024 
1146 
9269 
739  ( 
5514 

2954 
(075 
9196 
7317 
5438 

2885 
(004 
9(23 
7242 
536  ( 

2815 
0932 
9050 
7167 
5285 

2745 
0861 
8977 
7093 
5208 

2676 
0790 
8904 
7018 
5(32 

2606 
0718 
8831 
6943 
5055 

2536 
0647 
8757 
6868 
4979 

33-2466 
34-0575 
34-8684 
35-6793 
36-4902 

23-9058 
24-4889 
25-0720 
25-6550 
26-2381 

9155 
4988 
0821 
6654 
2487 

9252 
5087 
0923 
6758 
2594 

9349 
5(87 
(024 
6862 
2700 

9446 
5286 
1(26 
6966 
2806 

9542 
5385 
(227 
7070 
29(2 

9639 
5484 
(329 
7(74 
30(9 

9736 
5583 
(430 
7278 
3(25 

9833 
5682 
(532 
738  ( 
323  ( 

9929 
578( 
/633 
7485 
3337 

13 

42 
43 
44 
45 
46 
47 
48 
49 
50 

3715 
1839 
9963 
8087 
6211 

3636 
1759 
9882 
8004 
6(27 

3558 
(679 
9800 
792  ( 
6042 

3480 
1599 
9719 
7838 
5957 

3402 
1520 
9637 
7755 
5872 

3324 

(440 
9556 
7671 

5787 

3246 
1360 
9474 
7588 
5702 

3(68 

12SO 
9392 
7505 
56)7 

3089 
1200 
93(1 
7421 

5532 

37-301  1 
38'II20 
38-9229 
39-7338 
40-5447 

26-82(2 
27-4042 
27-9873 
28-5704 
29-1534 

8320 
4153 
9986 
50(9 
(653 

8429 

4264 
#100 
5935 
1771 

8538 
4375 
02)3 
60S) 

(889 

8646 
4486 
0327 
6(67 
2007 

8755 
4597 
0440 
6282 
2(25 

8863 
4708 
0553 
6398 
2243 

8972 
48(9 
0666 
65(4 
2361 

908( 
4930 
0780 
6629 
2479 

9/89 
504  ( 
0893 
6745 

2597 

i/ 
52 
53 
54 
55 
56 
57 
58 
59 
60 

4336 
2460 
0584 
8708 
6833 

4249 
2372 
0494 
8617 
6739 

4163 
2283 
0404 
8525 
6646 

4076 
2195 
0314 
8433 
6553 

3989 
2(07 
0224 
8342 
6459 

3903 
20(8 
0(34 
8250 
6366 

3816 
1930 
#044 
8158 
6272 

3729 
(842 
9954 
8066 
6(79 

3643 
1753 
9864 
7974 
6085 

4C355C 
42-1665 
42-9774 
43-7883 
44-5991 

29-7365 
30-3(96 
30-9026 
3  C4857 
32-0688 

7486 
33(9 
9(52 
4985 
08(8 

7606 
3441 
9277 
5112 
0948 

7726 
3564 
9402 
5240 
(078 

7847 
3687 
9527 
5367 
(207 

7967 
38(0 
9652 
5495 
(337 

8088 
3933 
9777 
5622 
(467 

8208 
4055 
9903 
5750 
(597 

8328 
4178 
#028 
5877 
(727 

8449 
430  ( 
0/53 
6005 
(856 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

4957 
3081 
1205 
9330 
7454 

4862 
2984 
(107 
9229 

7352 

4767 
2888 
J008 
9/29 
7250 

4672 
2791 
0910 
9029 
7148 

4577 
2694 
0811 
8929 
7046 

448  ( 
2597 
07(3 
8829 
6944 

4386 
2500 
0614 
8728 
6842 

429  ( 
2403 
05)6 
8628 
6740 

4196 
2306 
04(7 
8528 

6638 

45-4(00 
46-2209 
47-0318 
47-8427 
48-6536 

32-6518 
33-2349 
33-8(80 
34'40(( 
34'984( 

665  ( 

2484 
83(7 
4(50 

9983 

6783 
26(8 
8454 
4289 
#125 

69(5 
2753 
859  ( 
4429 
0266 

7048 
2888 
8728 
4568 
0408 

7(80 
3022 
8865 
4707 
0550 

73(2 
3(57 
9002 
4847 
069  ( 

7444 
3291 
9(39 
4986 
0833 

7576 
3426 
9275 
5125 
0975 

7708 
3560 
94(2 
5264 
((16 

61 
62 
63 

64 
65 
66 
67 

68 
69 
70 

5578 
3702 
1826 
9951 
8075 

5474 
3597 
(720 
9842 
7965 

5371 
3492 
16(3 
9733 
7854 

5267 
3386 
(506 
9625 
7744 

5(64 
328  ( 
1399 
9516 
7634 

5060 
3(76 
1292 
9407 
7523 

4956 
3070 
1185 
9299 
7413 

4853 
2965 
(077 
9190 
7302 

4749 
2660 
0970 
908( 
7(9( 

49-4645 
50-2754 
5C0863 
5)'8972 
527081 

35-5672 
36-1503 
36-7333 
37-3(64 
37-8995 

5816 
1649 
7482 
33(5 
9(48 

5960 
1796 
7631 
3466 
9302 

6104 
(942 
7780 
36)8 
9455 

6248 
2088 
7929 
3769 
9609 

6392 
2235 
8077 
3920 
9762 

6536 
238  ( 
8226 
407  ( 
99(6 

6680 
2527 
8375 
4222 
#069 

6824 
2674 
8523 
4373 
0223 

6968 
2820 
8672 
4524 
0376 

61 

62 
63 
64 
65 

6199 
4323 
2448 
0572 
8696 

6087 
4210 
2332 
0455 
8577 

5975 
4096 
22(7 
0338 
8458 

5863 
3982 
2(01 
0220 
8340 

5751 
3868 
1986 
4(03 
822  ( 

5639 
3755 
(870 
9986 
8(02 

5527 
364) 
(755 
9869 
7983 

54(4 
3527 
(639 
975( 
7864 

5302 
34(3 
(523 
9634 

7745 

53-5(90 
54  '329  9 
55-1408 
55-95(7 
56-7626 

38-4825 
39'0656 
39-6487 
40-23(7 
40-8148 

4981 
08(4 
6647 
2480 
83(4 

5137 

0973 
6808 
2643 

8479 

5293 

1131 
6969 
2806 
8644 

5449 
(289 
7(29 
2969 
88(0 

5605 
(447 
7290 
3(32 

8975 

576( 
(605 
7450 
3295 
9(40 

59(6 
(764 
76(( 
3458 
9305 

6072 
1922 
7771 
3621 
9470 

6228 
2080 
7932 
3784 
9636 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

6820 
4944 
3069 
1193 
9317 

6700 
4822 
2945 
1067 
9190 

6579 
4700 
2821 
0942 
9063 

6459 
4578 
2697 
0816 
8935 

6338 
4456 
2573 
0690 
8808 

62(8 
4333 
2449 
0565 
8681 

6097 
4211 
2325 
0439 
8553 

5976 
4088 
2201 
03(3 
8425 

5855 
3966 
2077 
0187 
8298 

57P5734 
58-3843 
59  '(952 
60-0061 
60-8(70 

4C3979 
41-9809 
42'5640 
43'147( 
43-7302 

4147 
9980 
58(3 
1646 
7479 

4314 
#150 
5985 
(820 
7656 

4482 
0320 
6158 
(995 
7833 

4650 
0490 
6330 
2170 
80(0 

4817 
0660 
6502 
2345 
8187 

4985 
0830 
6675 
25(9 
8364 

5(52 
(000 
6847 
2694 
854  ( 

5320 
1(70 
70(9 
2869 
87(8 

5487 
(339 
7I9( 
3043 
8895 

71 
72 
73 
74 
75 

76 

77 
78 
79 
80 

7441 
5566 
3690 
1814 

9938 

73/2 
5435 
3557 
(680 

9803 

7(83 
5304 
3425 
(546 

9667 

7054 
5174 
3293 
14(2 
953) 

6925 
5043 
3160 
1278 
9395 

6796 
4912 
3028 
7/43 
9259 

6667 
478( 
2895 
(009 
9(23 

6538 
4650 
2762 
0875 
8987 

6408 
4519 
2630 
0740 

885( 

6  C6279 
62-4388 
63-2497 
64-0606 
64-87(5 

44-3(32 
44-8963 
45-4794 
46-0624 
46-6455 

3312 

9145 
4978 
0811 
6644 

3491 
9327 
5162 
0998 
6833 

367( 
9509 
5346 
1184 

7022 

3850 
9690 
553  ( 
(37( 
72(( 

4030 
9872 
57(5 
1557 
7400 

4209 
#054 
5899 
(744 

7589 

4388 
0236 
6083 
(930 

7777 

4568 
04(7 
6267 
2(17 
7966 

4747 
0599 
645  ( 
2303 
8(55 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

8063 
6187 
431  / 
2435 
0559 

7925 
604S 
4170 
2293 
04(5 

7788 
5908 
4029 
2(50 
0271 

7650 
5769 
3888 
2008 
#/27 

7513 
5630 
3747 
1865 
9982 

7375 
5491 
3606 
1722 
9838 

7237 
5351 
3465 
1579 
9693 

7099 
52(2 
3324 
(436 
9549 

6962 
5072 
3)83 
(294 
9404 

65-6824 
66-4933 
67-3042 
68'  1151 
68'9260 

47  '2286 
47-8(16 
48-3947 
48-9778 
49-5608 

2477 
8310 
4143 
9976 
5809 

2668 
8504 
4339 
#175 
6010 

2860 
8697 
4535 
0373 

62(1 

305  ( 
889( 
473  ( 
057( 
64(2 

3242 
9085 
4927 
0770 
66(2 

3433 
9278 
5(23 
0968 
6813 

3625 
9472 
5319 
1(66 
70(3 

38(6 
9665 
55(5 
(364 
72(4 

4007 
9859 
57I/ 
(563 
7415 

8/ 
82 
83 
84 
85 

86 
87 
88 
89 
90 

8684 
6808 
4932 
3056 
1181 

8538 
6660 
4783 
2905 
(028 

8392 
65(3 
4633 
2754 
0875 

8246 
6365 
4484 
2603 
0722 

8100 
6217 
4335 
2452 
0570 

7954 
6069 
4185 
2301 
0417 

7807 
5921 
4036 
2150 
0264 

766  ( 
5773 
3886 
(998 

#((( 

75(5 
5626 
3736 
(847 
9957 

697368 
70-5477 
71  "3586 
72-1695 
72-9804 

50-1439 
50-7270 
5C3(00 
511931 

52-4762 

(642 

7475 
3308 
9(4) 
4975 

(845 
7681 
35(6 
9352 
5)87 

2049 
7886 
3724 
9562 
5400 

2252 
8092 
3932 
9772 
56(2 

2455 

8297 
4(40 
9982 

5825 

2658 
8503 
4347 
#(92 
6037 

286  ( 
8708 
4555 
0402 
6250 

3064 
89/3 
4763 
06(2 
6462 

3266 
9((8 
4970 
0822 

6674 

86 
87 
88 
89 

90 

91 
92 
93 
94 
95 

9305 
7429 
5553 
3678 
1802 

9150 
7273 
5395 
35(8 
I64( 

8996 
7((7 
5238 
3358 
(479 

8841 
6961 
5080 
3199 
(3(8 

8687 
6804 
4922 
3039 
057 

8532 
6648 
4764 
2880 
0995 

8378 
6492 
4606 
2720 
0834 

8223 
6335 
4448 
2560 
0672 

8068 
6(79 
4289 
2400 
05(/ 

73'79I3 
74-6022 
75'413( 
76-2240 
77-0349 

53-0593 
53-6423 
54-2254 
54-8085 
55-39(5 

0808 
664  ( 
2474 
8307 
4(40 

1022 
6858 
2693 
8529 
4364 

1237 
7075 
2913 
8751 
4589 

(452 
7293 
3(33 
8973 
48(3 

/667 
75(0 
3352 
9(95 
5037 

I8S2 
7727 
3572 
94(7 
526  ( 

2097 
7944 
379  ( 
9638 
5486 

23(2 
816( 
40(1 
9860 
57/0 

2526 
8378 
4230 
#082 
5934 

91 
92 
93 
94 
95 

96 
97 
9S 
99 
100 

9926 
8050 
6174 
4299 
2423 

9763 
7886 
6008 
4131 
2253 

9600 
7721 
5842 
3963 
2084 

9437 

7556 
5675 
3795 
(9(4 

9274 
7392 
5509 
3626 
1744 

9(l( 

7227 
5343 
3458 
1574 

8948 
7062 
5176 
3290 
(404 

8785 
6897 
5009 
3(22 
(234 

862  ( 
6732 
4843 
2953 
1064 

77-8458 
78-6567 
79-4676 
80  '2785 
81-0894 

55-9746 
56-5577 
57-1407 
57-7238 

583069 

9973  :  #200 
5806  6035 
(639  ,  1870 
7472  i  7706 
3305  354( 

0426 
6264 
2(02 
7940 
3777 

0653 
6493 
2333 
8(73 
40(4 

0880 
6722 
2565 
8407 
4250 

((06 
695  ( 
2796 

8641 
4486 

1333 
7(80 
3027 
8874 
4722 

/559 
7409 
3259 
9(08 
4958 

(786 
7638 
3490 
9342 
5(94 

96 
97 
98 
99 
100 

54' 

20' 

19' 

13' 

17'  |  16' 

15' 

14' 

13' 

12' 

11' 

20'   | 

19'  |  18' 

17' 

16' 

15' 

14' 

13' 

12' 

11' 

SINE. 

COSINE.           54° 
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TRAVERSE  TABLES. 


35 
/ 

4 

4 

I 

• 

COSINE. 

SINE.            35C 

50' 

~W~ 

52   53 

54 

55   56 

57' 

58'    59' 

5<7 

51' 

b-2' 

5S 

54 

55'   5(i' 

57'   58'   5!!' 

10 

8(07 
62/4 
4322 
2429 
0536 

6211 

43/7 
2422 
0528 

8(04 
6208 
43M 
24/5 
05/9 

8/02 
6204 
4306 
2408 
05// 

8/00 
620/ 
430  / 
2402 
0502 

8099 
6/97 
4296 
2395 
0494 

8097 
6/94 
429  / 
2388 
0485 

8095 
6/91 
4286 
238  / 
0476 

8094 
6/87 
428  / 
2374 
0468 

•8092 
C6/84 
2'  4276 
3  '2368 
4  '0459 

•5854 
C/709 
/  '7563 
2-34/7 
2'927( 

5857 
(7/3 
7570 
3427 
9283 

5859 
/7/S 
7577 
3436 
9295 

586/ 
/723 
7584 
3445 
9307 

5864 
/727 
759  / 
3455 
93/9 

5866 
1732 
7598 
3464 
9330 

5868 
(737 
7605 
3474 
9342 

5B7/ 
/742 
76/2 
3483 
9354 

5673 
1744 
76(9 
3493 
9366 

5875 
/75 
762 
350 
937 

6 
7 
8 
9 

10 

8643 
6751 
4858 
2965 
(072 

8633 
6739 
4844 
2950 
/055 

8623 
6727 
483  / 
2934 
(038 

86/3 
67/5 
48(7 
29/9 
1021 

8602 
6703 
4803 
2904 

(004 

8592 
669  / 
4790 
2888 

0987 

8582 
6679 
4776 
2873 
0970 

8572 

6667 
4762 
2858 
0953 

8562 
6655 
4749 
2842 
0936 

4'855/ 

5'6643 
6-4735 
7-2827 
S'09/9 

3'5/26 

4-0980 
4-6834 
5-2689 
5-8543 

5(40 
0997 
6853 
27(0 

8567 

5/54 
/0/3 
6872 
273  / 

8590 

5/68 
(030 
689  / 
2752 
86/4 

5/82 

1046 
69/0 
2774 
8637 

5/96 
/063 
6929 
2795 

S66/ 

52// 
1079 
6947 
28(6 

S6S4 

5225 
/096 
6966 
2837 
8708 

5239 
(112 
6985 
2858 
873  / 

525 
1/2 
700 
287 
875 

11 
12 
13 
14 
IS 

7287 
5394 
3501 

(609 

9161 
7266 
5372 
3477 
/5S3 

9/42 
7246 
5350 
3454 
/557 

9/23 
7225 
5328 
3430 
1532 

9/05 
7205 
5305 
3406 
7506 

9086 
7/85 
5283 
3382 
/48( 

9067 
7/64 
526  / 
3358 
/455 

9048 
7/44 
5239 
3334 
(429 

9029 
7/23 
52/7 
33/0 
1404 

8'90// 
97/03 
/D'5/94 
/  /  "3286 
12-1378 

6-4397 
740252 
7'6/06 
8-/960 
878/4 

4423 
0280 
6(36 
(993 
7850 

4449 
0308 
6/67 
2026 
7885 

4475 
0336 
6/98 
2059 
792  / 

450/ 
0365 
6228 
2092 
7956 

4527 
0393 
6259 
2/25 
7991 

4553 
042  / 
6290 
2/58 
8027 

4579 
0449 
6320 
2/9/ 
8062 

4605 
0478 
635/ 
2224 
8097 

463 
050 
638 
225 
8/3 

// 
12 
13 
(4 
15 

16 
17 
18 
19 
20 

97/6 
7823 
5930 
4037 
2/45 

9688 
7794 
5900 
4005 
2111 

9661 
7765 
5869 
3973 
2077 

9634 
7736 
5838 
3940 
2042 

9607 

7707 
5807 
3908 
2008 

9579 
7678 
5777 
3S75 

(974 

9552 
7649 
5746 
3843 
/940 

9525 
7620 
57/5 
Mil 

1906 

9497 
759  / 
5685 
3778 
(872 

12-9470 
13-7562 
1  4  '5654 
/  5  '3746 
/6-/S38 

9'3669 
9'9523 
(0-5377 
//•/232 
/  /  '7086 

3706 
9563 
5420 
(276 
7/33 

3744 
9603 
5462 
/32/ 
7/80 

3782 
9643 
5505 
/366 

7227 

3820 
9683 
5547 
1411 

7274 

3S57 
9723 
5589 
1456 

7322 

3895 
9763 
5632 
/500 
7369 

3933 
9803 
5674 
(545 
74/6 

3970 
9843 
57/7 
/590 

7463 

400 
9SS 
5759 
(63 
75  / 

16 

17 

ia 

19 
20 

21 
22 
23 
24 
25 

0252 
8359 
6466 
4574 
268  / 

0216 
8322 
6427 
4533 
2638 

0/80 
8284 
6388 
4492 
2595 

0/45 
8247 
6349 
445  / 
2553 

0/09 
8209 
63/0 
44/0 
25/0 

0073 
8/72 
6270 
4369 
2468 

0037 
8/34 
623/ 
4328 
2425 

#00/ 
8097 
6/92 
4287 
2382 

9965 
8059 
6/53 
4246 
2340 

I6'9929 
17-8021 
IS'6113 
19-4205 
20-2297 

12-2940 
12  8794 
13-4649 
14-0503 
I4'6357 

2990 
8846 
4703 
0560 
6416 

3039 
8898 
4757 
06/6 
6475 

3089 
8950 
48/1 
0673 
6534 

3/38 
9002 
4866 
0729 
6593 

3/88 
9054 
«920 
0786 
6652 

3237 
9/06 
4974 
0842 
6711 

3287 
9/57 
5028 
0899 
6770 

3336 
9209 
5082 
0955 
6829 
2702 
8575 
4448 
032/ 
6/94 

3385 
926 
5/3 
101 
688 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

0788 
8895 
7003 
5//0 
32/7 

0744 
6849 
6955 
5060 
3/66 

0699 
8803 
6907 
SOU 
3IIS 

0655 
8757 
6859 
4962 
3064 

06// 
87// 
68/2 
49/2 
30/2 

0566 
8665 
6764 
4863 
2961 

0522 
86(9 
67/6 
48/3 
29/0 

0478 
8573 
6668 
4764 
2859 

0433 
8527 
6620 
47/4 
2808 

21-0389 
21-8481 
22-6573 
23-4664 
24-2756 

15-2212 
IS'8066 
16-3920 
16-9775 
I7'5629 

2273 
8/30 
3986 
9843 
5700 

2334 
8/93 
4052 
99// 
5770 

2396 
8257 
4/18 
9980 
584/ 

2457 
832  / 
4/84 
#048 
59/2 

25/8 
8384 
4250 
0//6 
5982 

2579 
8448 
43/6 
0/85 
6053 

2641 
85// 

4382 
0253 
6/24 

2763 
8638 

45/4 
0389 
6265 

26 

27 
28 
29 

30 

31 
32 
33 

34 
35 

/324 
9431 
7539 
5646 
3753 

/27/ 
9377 
7482 
5588 
3694 

1219 
9322 
7426 
5530 
3634 

1166 
9268 
7370 
5472 
3574 

1113 
9213 
73/4 
54/4 
35/5 

(060 
9/59 
7257 
5356 
3455 

(007 
9/04 
720  / 
5298 
3395 

0954 
9049 
7/45 
5240 
3335 

090  / 
8995 
7088 
5/82 
3276 

25  '0848 
25-8940 
267032 
27-5/24 
28-32/6 

IS'1483 
18-7337 
I9'3I92 
19-9046 
20-4900 

/556 
74/3 
3270 
9/26 
4983 

/629 
7488 
3347 
9206 
5065 

(702 
7564 
3425 
9286 
5/48 

1775 
7639 
3503 
9367 
5230 

/648 
77/5 
358  / 
9447 
53/3 

1921 
7790 
3658 
9527 
5395 

(994 

7865 
3736 
9607 
5478 

2067 
794  / 
38/4 
9687 
5560 

2/40 
80/6 
389 
9767 
5642 

3 

32 
33 
34 
35 

36 
37 
38 
39 

40 

/860 
9963 
8075 
6/82 
4289 

/799 
9905 
8010 
61/6 
422/ 

/738 
9842 
7945 
6049 
4/53 

1676 
9779 
78S/ 
5983 
4085 

(6(5 
97/5 
78/6 
59/6 
40/7 

/5S4 
9652 
775; 
5850 
3948 

/492 
9589 
7686 
5783 

3880 

1431 

9526 
7621 
5717 
38/2 

/369 
9463 
7556 
5650 
3744 

29-/308 
29'9400 
30-7491 
31-5583 
32-3675 

21  '0755 
2C6609 
22-2463 
22-83(7 

23-4/72 

0839 
6696 
2553 
8409 
4266 

0924 
6783 
2642 
850  / 
4360 

/009 
687/ 
2732 
8593 

4455 

/094 
6958 
2822 
8685 
4549 

//79 

7045 
2911 
8777 
4643 

1264 
7132 
3001 
8869 
4737 

1348 

7219 
3090 
8961 
4832 

1433 
7306 
3180 
9053 

4926 

/5/8 
7393 
3269 
9144 
5020 

36 

37 
38 
39 
40 

4/ 
42 
43 
44 
45 

2397 
0504 

86;  i 

67/8 
4826 

2327 
0432 
8538 
6643 
4749 

2257 
036  / 

8465 
6568 
4672 

2/87 
0289 
839/ 
6493 
4595 

2//7 
02/7 
83/8 
64/8 
4519 

2047 
0146 
8245 
6343 
4442 

/977 
0074 
8/7/ 
6268 
4365 

/907 
#002 
8098 
6/93 
4288 

(837 
9931 
8024 
6//S 
4311 

33-1767 
33-9859 
34-7951 
35'6043 
36-4/35 

24-0026 
24-5880 
25-/73S 
25-7589 
26  '3443 

0/23 
5979 
/836 
7693 
3549 

02/9 
6078 
/937 
7796 
3655 

03/6 
6/77 
2039 
7900 
3762 

04/3 
6276 
2/40 
8004 
3868 

0509 
6375 
224  / 
8/08 
3974 

0606 
6474 
2343 
82// 
4080 

0702 
6573 
2444 
8315 
4186 

0799 
6672 
2545 
8418 
4292 

0895 
677 
2646 
8522 
4397 

41 
42 
43 
44 

45 

~46 
47 
48 
49 
50 

46 
47 
48 
49 
50 

2933 
/040 
9/47 
7254 
5362 

2854 
0960 
9065 
7/7/ 
5277 

2776 
0880 
8984 
7087 
5/9/ 

2698 
0800 
8902 
7004 
5/06 

26/9 
0720 
S820 
6920 
502  1 

254  / 
0639 
8738 
6837 
4936 

2462 
0559 
8656 
6753 

4850 

2384 
0479 
8574 
6670 
4765 

2305 
0399 
8492 
6586 
4679 

37-2226 
38-03/8 
38-84/0 
39-6502 
40-4594 

26-9298 
27-5/52 
28-/006 
28-6860 
29'27/S 

9406 
5263 
1119 
6976 
2833 

95/4 
5373 
/232 
709  / 
295  / 

9623 
5484 
1346 
7207 
3068 

973  / 
5595 
/459 
7322 
3/86 

9840 
5706 
1572 
7438 
3304 

9948 
5816 
/685 
7553 
3422 

#056 
5927 
/798 
7669 
3540 

0/65 
6038 
1911 

7784 
3657 

0273 
6/48 
2024 
7899 
3775 

51 
52 
S3 
54 
55 

3469 
(576 
9683 
779/ 
5898 

3382 
/488 
9593 
7699 
5804 

3295 
1399 
9503 
7607 
57/0 

3208 
13/0 
94/2 
75(5 
56/7 

3/2/ 
/222 
9322 
7422 
5523 

3034 
//33 
9232 
7330 
5429 

2947 
/044 
9/4/ 
7238 
5335 

2860 
0955 
905  / 
7/46 
524  / 

2773 
0867 
8960 
7054 
5/47 

4  /  '2686 
42-0778 
42-8870 
43-6961 
44-5053 

29-8569 
30-4423 
31  '0278 
3P6/32 
32'  (986 

8689 
4546 
0403 
6259 
2//6 

68/0 
4669 
0528 
6387 
2246 

8930 
479  / 
0652 
65/4 
2375 

9050 
49/4 
0777 
664  / 
2505 

9/70 
5036 
0902 
6768 
2634 

9290 
5/59 
1027 
6895 
2764 

94/0 
528  / 
(152 
7023 
2893 

9530 
5404 
1277 
7150 
3023 

9650 
5526 
/40I 
7277 
3/52 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

4005 
2//2 
0220 
8327 
6434 

39/0 
20/5 
0/2/ 
8226 
6332 

3814 
(9(8 
#022 
8(26 
6230 

37/9 
1821 
9923 
8025 

6/27 

3623 
(724 
9824 
7925 
6025 

3528 
/626 
9725 
7824 
5923 

3432 
/529 
9626 
7723 
5820 

3337 
/432 
9527 
7622 
57/8 

324  / 
(335 
9428 
7522 
56/5 

45-3/45 
46-1237 
46'  9329 
477421 
48-55/3 

32-7840 
33  '3695 
33  "9549 
34-5403 
35-/25S 

7973 
3829 
9686 
5542 
/399 

8/05 
3964 
9823 
5682 
/54( 

8237 
4098 
9959 
582  / 
/682 

8369 
4232 
#096 
5960 
1823 

8500 
4367 
0233 
6099 
/965 

8632 
450  / 
0369 
6238 
2/06 

8764 
4635 
0506 
6377 
2247 

8896 
4769 
0642 
65/6 
2389 

9028 
4903 
0779 
6654 
2530 

56 

57 
58 
59 

60 

61 
62 
63 
64 
65 

4541 
2649 
0756 
8863 
6970 

4437 
2543 
0648 
8754 
6859 

4333 
2437 
0547 
8645 
6749 

4229 
2332 
0434 
8536 
6638 

4/25 
2226 
0326 
8427 
6527 

4021 
2/20 
02/9 
83/7 
64(6 

39/7 
2014 
Of// 
8208 
6305 

38/3 
/908 
#004 
8099 
6/94 

3709 
/802 
9896 
7990 
6083 

49-3605 
50-/696 
50-9788 
51-7880 
52-5972 

357//2 
36-2966 
36-S82/ 
37-4675 
38-0529 

7256 
31/2 
8969 
4826 
0682 

7400 
3259 
9//S 
4977 
0836 

7543 
3405 
9266 
5/27 
0989 

7687 
355  / 
94/5 
5278 
//42 

783  / 
3697 
9563 
5429 
1295 

7975 
3843 
9711 
5580 
/448 

till 

3989 
9860 
573  / 
1601 

8262 
4/35 
#008 
588/ 
1754 

8405 
428  / 
0/56 
6032 
/907 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

5077 
3/85 
(292 
9399 
7506 

4965 
307  / 
//76 
9282 
7397 

4853 
2956 
(060 
9(64 

7268 

4740 
2842 
0944 
9046 
7/49 

4627 
2728 
0828 
8929 
7029 

45/5 
26/4 
07/2 

mn 

6910 

4402 
2499 
0596 
8693 
6790 

4290 
2385 
0480 
8575 
667/ 

4/77 
2270 
0364 
8458 
6S5/ 

53-4064 
54-2156 
55'0248 
55'8340 
56-6432 

38-6383 
39-2238 
39-8092 
40-3946 
40'980/ 

6539 
2396 
8252 
4/09 
9966 

6695 
2554 
84/3 
4272 
#/3/ 

6850 
27/2 
8573 

4434 
0296 

7006 
2870 
8733 
4597 
046( 

7161 
3027 
8893 
4760 
0626 

73/7 

3/85 
9054 
4922 
0790 

7472 
3343 
9214 
5085 
0955 

7628 
3501 
9374 
5247 
1120 

7783 
3658 
9534 
5409 
/285 

66 

67 
68 
69 

70 

71 
72 
73 
74 
75 

56/4 
3721 
/828 
9935 
8043 

5493 
3598 
/704 
9809 
7915 

5372 
3475 
(579 
9683 
7787 

525  / 
3353 
(455 
9557 
7659 

5/30 
3230 
/330 
943/ 
753  / 

5008 
3/07 
1306 
9305 
7403 

4887 
2984 
1081 
9178 
7275 

4766 
286  / 
0957 
9052 
7/47 

4645 
2738 
0832 
8926 
70/9 

57-4523 
58-26/5 
59-0707 
59-8799 
60  -689  ( 

4T5655 
42'  /  509 
42-7363 
43-32/8 
43-9072 

5822 
/679 
7536 
3392 
9249 

5990 
/849 
7708 
3567 
9426 

6/57 
20/8 
7880 
374  / 
9603 

6324 
2/88 
8052 
39/6 
9779 

6492 
2358 
8224 
4090 
9956 

6659 
2527 
8396 
4264 
#/33 

6826 
2697 
8568 
4438 
0309 

6993 
2866 
8740 
4613 
0486 

7/60 
3036 
89  // 
4787 
0662 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

6(50 
4257 
2364 
047/ 
8579 

6020 
4(26 
223  / 
0337 
8442 

589  / 
3995 
2098 
0202 
8306 

576  / 
3863 
/966 
4068 
8/70 

5632 

3732 
(832 
9933 
8033 

5502 
360/ 
1699 
9798 
7897 

5372 
3469 
/566 
9663 
7760 

5242 
3338 
/433 
9528 
7624 

5//3 
3206 
MOO 

9393 

7487 

6C4983 
62-3075 
63-1167 
63-9258 
647350 

44-4926 
45  '078  / 
45  '6635 
46'24S9 
46-8344 

5/06 
0962 
68/9 
2676 
8532 

5285 

/  (44 
7003 
2862 
872  / 

5464 
/325 
7/87 
3048 
8909 

5643 
/507 
7370 
3234 
9098 

5822 
/688 
7554 
3420 
9286 

600/  6/80 
(869  205/ 
7738  7922 
3606  3792 
9475  9663 

6359 
2232 
8/05 
3978 
9852 

6538 
24/3 
8289 
4/64 
#040 

76 

77 
78 
79 

80 

81 
82 
83 
84 
85 

6686 
4793 
2900 

(008 

9/;s 

6548 
4653 
2759 
0865 
8970 

64/0 
45/4 
2618 
072  / 
8825 

6272 
4374 
2476 
0578 
8680 

6134 
4234 
2335 
0435 
8535 

5996 
4094 
2/93 
0292 
8390 

5857 
3954 
205  / 
0/48 
8245 

57/9 
38/4 
/9/0 
#005 
8/00 

5581 
3674 
1768 
9861 
7955 

65-5442 
66-3534 
67-1626 
67-9718 
6878/0 

47-4/98 
48-0052 
48-5906 
49'/76/ 
4976(5 

4389 
0245 
6/02 
/959 
78/5 

4580 
0439 
6298 
2/57 
80/6 

477  / 
0632 
6493 
2355 
8216 

4962 
0825 
6689 
2553 
84/7 

5/52 
(019 
6885 
275  ( 
86(7 

5343 
/2/2 
7080 
2949 
88/7 

5534 
/405 
7276 
3/46 
90/7 

5725 
/598 
747  / 
3344 
92/7 

59/5 
/79/ 
7666 
3542 
94/7 

SI 

82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 

90 

7222 
5329 
3437 

(544 
965/ 

7076 
5111 

3287 
1392 

9498 

6929 
5033 
3/37 
1341 

9344 

6782 
4885 
2987 

(089 
9191 

6636 
4736 
2837 
0937 
9037 

6489 
4588 
2686 
0785 

8884 

6342 

4439 
2536 
0633 

8730 

6/95 
4291 
2386 
048  / 
8577 

6049 
4/42 
2236 
0329 
8423 

69-5902 
703993 
7  /  -2085 
72-0/77 
72-8269 

SO'3469 
50-9324 
5/-5/7S 
52-/032 

52'6SS6 

3672 
9529 
5385 
/242 
7099 

3875 
9734 
5593 
/452 
73// 

4078 
9939 
5800 
(662 

7523 

4280 
#/44 
6008 
/87/ 
7735 

4483 
0349 
62(5 
208  ( 

7947 

4685 
0554 
6422 
229  / 
8/59 

4888 
0759 
6630 
2500 
837( 

5090 
0964 
6837 
27/0 
8583 

5293 
//68 

7044 
29/9 
8795 

91 
92 
93 
94 
95 

7758 
5866 
3973 
2080 
0/87 

7603 
5709 
38(4 
/920 
#025 

7448 
5552 
3656 
/760 
9863 

7293 
5395 
3497 
/599 
9702 

7/38 
5238 
3339 
/439 
9540 

6983 
508  / 
3/80 
(279 
9377 

6827 
4924 
302  / 
1118 
92/5 

6672 
4767 
2863 
0958 
9053 

65/7 
46/0 
2704 
0797 
889  / 

73'636( 
74-4453 
75-2545 
76-0637 
76-8729 

53  "274  / 
53'8595 
54-4449 
55-0304 
55-6/58 

2955 
88/2 
4669 
0525 
6382 

3/70 
9029 
4888 
0747 
6606 

3384 
9246 
5/07 
0968 
6830 

3599 
9463 
5326 
//90 
7054 

38(3 
9679 
5545 
1412 
7278 

4028 
9896 
5764 
/633 
7501 

4242 
#//3 
5983 
f654 
7725 

4456 
0329 
6202 
2076 
7949 

4670 
0546 
642/ 
2297 
8/72 

91 

92 
93 

94 
95 

96 
97 
98 
99 
(00 

8294 
6402 
4509 
26/6 
0723 

1131 

6236 
4342 
2447 
0553 

7967 
607  / 
4/75 
2279 
0383 

7804 
5906 
4008 
9110 

02/2 

7640 
5740 
384  / 
/94( 

#042 

7476 
5575 
3674 
/772 
987( 

73/2 

5409 
3506 
/603 

9700 

7/48 
5244 
3339 
/434 
9530 

6984 
5078 
3/72 
(265 
9359 

77-6820 
78-49/2 
79-3004 
80'  1096 

80-9/88 

56-20/2 
567867 
57  '372  / 
57-9575 

58-5429 

2239 
8095 
3952 
9809 
5665 

2465 
8324 
4/83 
#042 
590  / 

269  / 
8553 
44/4 
0275 
6/37 

2918 
S78/ 
4645 
0509 
6372 

3(44 
90(0 
4876 

0742 
6608 

3370 
9238 
5107 
0975 
6844 

3596 
9467 
5337 
(208 

7079 

3822 
9695 
5568 
1441 

73/5 

4048 
9923 
5799 
(674 
7550 

96 
97 
98 
99 
00 

10' 

9' 

H' 

r  e' 

5'    4'  |  3'    2' 

P 

10' 

9 

8' 

f 

<;' 

5 

4' 

3' 

2'     1' 

54°           SINE. 

COSINE.            54° 
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TRAVERSE  TABLES. 


36 
/ 

2 
3 

4 

5 

9 

COSINE. 

SINE.            36° 

()' 

r 

2' 

y 

4'    5' 

6' 

T 

8' 

9' 

0'    1'  |  2' 

3'   4'  |  5'    6' 

r 

9' 

/ 
2 

3 
4 
5 

8090 
6/80 
427/ 
236; 
045  / 

8088 
6177 
4265 
2354 
0442 

8087 
6/73 
4260 
2347 
0434 

8085 
6/70 
4255 
2340 
0425 

8083 
6167 
4250 
2333 
0417 

8082 
6/63 
4245 
2326 
0408 

8080 
6(60 
4240 
2320 
0399 

8078 
6156 
4235 
23/3 

039; 

8076 
6;53 
4229 
2306 
0382 

'8075 
C6/50 
2  '4224 
3  '2299 
4-0374 

'5878 
r(756 
1  "7634 
2'3S;; 
2  '9389 

5880 
(760 
764  ( 
352  ( 
940  ( 

5883 
(765 
7648 
3530 
94(3 

5885 
(770 
7655 
3540 
9425 

5887 
(775 
7662 
3549 
9436 

5890 
(779 
7669 
3558 
9448 

5892 
(784 
7676 
3568 
9460 

5894 
1789 
7683 
3577 
9472 

5897 
(793 
7690 
3587 
9483 

5899 
(798 
7697 
3596 
9495 

6 

7 
8 
9 

(o 

854  / 
663; 
472; 
28;2 
0902 

853  / 
66)9 
4708 
2796 
0885 

8520 
6607 
4694 
278  / 
0867 

85/0 
6595 
4680 
2765 
0850 

8500 
6583 
4667 
2750 
0833 

8490 
6571 
4653 
2735 
08/6 

8479 
6559 
4639 
27/9 
0799 

8469 
6547 
4625 
2704 
0782 

8459 
6535 
46;2 

2688 
0765 

4'8449 
5-6523 
6-4598 
7-2673 
S'0748 

3  '5267 
4-f(45 
4'7023 
5-290J 

5-8779 

528  ( 

1/61 
7042 
2922 
8802 

5295 
/(78 

7060 
2943 
8826 

5309 
((94 
7079 
2964 
8849 

5324 
1211 

7098 
29S5 
8873 

5338 
(227 
7((7 

3007 
8996 

5352 
1244 
7/36 
3028 
8920 

5366 
1260 
7155 

3049 
8943 

5380 
(277 
7(73 
3070 
8967 

5394 
(293 
7/92 
309/ 
8990 

6 

7 
8 
9 
(0 

// 

(2 
13 
(4 
(5 
(6 
(7 
/8 
19 
20 

8992 
7082 
5;72 
3262 
;353 

8973 
7062 
5/50 
3238 
(327 

8954 
704  / 
5/28 
32/4 

;3o; 

8935 
7020 
5/05 
3/9/ 
(276 

89/7 
7000 
5083 
3/67 
1250 

8898 
6979 
5061 
3/43 
;224 

8879 
6959 
5039 
3M9 
((98 

8860 
6938 
50;6 
3095 
1/73 

884/ 
69/8 
4994 
307/ 

;;47 

8'8822 
9-6897 
/  0'4972 
(  ;  "3047 
12-1121 

6-4656 
7-0534 
7-64/2 
8-2290 
8*8/68 

4682 
0562 
6443 
2323 
8203 

4708 
059  / 
6473 
2356 
8238 

4734 
06/9 
6504 
2389 
8274 

4760 
0647 
6534 
2422 
8309 

4786 
0675 
6565 
2455 
8344 

48/2 
0704 
6596 
2487 
8379 

4837 
0732 
6626 
2520 
84(5 

4863 
0760 
6657 
2553 
8450 

4889 
0788 
6687 
2586 
8485 

(( 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

9443 
7533 
5623 
37)3 
;803 

94/5 
7504 
5592 
368/ 
/769 

9388 
7475 
556  / 
3648 
;735 

936; 
7446 
553  / 
36/6 
I70/ 

9333 
7417 
5500 
3583 
(667 

9306 
7387 
5469 
3551 
(632 

9278 
7358 
5438 
35(8 
(598 

925) 
7329 
5407 
3486 
;564 

9224 
7300 
5376 
3453 
/529 

I2'9196 
13-7271 
14-5346 
15-3420 
16-1495 

9'4046 
9  '9924 
;0'580( 
(C(679 
(  1  "7557 

4083 
9964 
5844 
(724 
7604 

4I2( 

#003 
5886 
(769 
765  ( 

4/59 
0043 
5928 
(8/3 
7698 

4(96 
0083 
5971 
(858 

7745 

4234 
0/23 
60/3 
(903 
7792 

427  / 
0(63 
6055 
(947 
7839 

4309 
0203 
6098 
1992 
7886 

4347 
0243 
6(40 
2037 
7933 

4384 
0283 
6/82 
208/ 
7980 

2/ 
22 
23 
24 
25 
26 
27 
28 
29 
30 

9894 
7984 
6074 
4164 
2254 

9858 
7946 
6035 
4)23 
22/2 

9822 
7908 
5995 
4082 
2/69 

9786 
7871 
5956 
404; 
2/26 

9750 
7833 
59/6 
4000 
2083 

97/4 
7795 
5877 
3959 
2040 

9678 
7758 
5838 
39/8 
(997 

9642 
7720 
5798 
3876 
;955 

9606 
7682 
5759 
3835 

;9;2 

16-9570 
177645 
IS'5719 
19-3794 
204I869 

12  3435 
(2-93(3 
(3'5;9( 
/4-/068 
(4-6946 

3484 
9365 
5245 
((25 

7005 

3534 
94/6 
5299 
1181 
7064 

3583 
9468 
5353 
(238 
7(23 

3633 
9520 
5407 
(294 
7(82 

3682 
957  / 
546  / 
(35( 
7240 

373  ( 
9623 
55/5 
(407 
7299 

378( 
9675 
5569 
(464 
7358 

3830 
9727 
5623 
(520 
74(7 

3879 
9778 
5677 
(576 
7475 

21 
22 
23 

24 
25 
26 
27 
28 
29 
30 

0344 
8435 
6525 
4615 
2705 

0300 
8388 
6477 
4565 
2654 

0255 
8342 
6429 
45/6 
2602 

02)  / 
8296 
638  ; 
4466 
255  ( 

0/66 
8250 
6333 
44(6 
2500 

0(22 

8204 
6285 
4367 
2448 

0077 
8(57 
6237 
43(7 
2397 

#033 
8111 
6/89 
4267 
2346 

9988 
8065 
6(4( 
4218 
2294 

20  '9944 
21-8018 
22-6093 
23'4I6B 
24-2243 

(S'2824 
(5-8702 
(6-4580 
(7-0458 
/  7  '6336 

2885 
8766 
4646 
0526 
6406 

2947 
8829 
4712 
0594 
6477 

3008 
8893 
4777 
0662 
6547 

3069 
8956 
4843 
073  ( 
66(8 

3/30 
9020 
4909 
0799 
6688 

3/9( 
9083 
4975 
0867 
6759 

3252 
9146 
504  ( 
0935 
6829 

33(3 
92(0 
5107 
1003 
6900 

3374 
9273 
5(72 
(07/ 
6970 

31 
32 
33 
34 
35 

0795 
8885 
6976 
5066 
3/56 

0742 
883  / 
6919 
5008 
3096 

0689 
8776 
6863 
4949 
3036 

0636 
872; 
6806 
489  / 
2976 

0583 
8666 
6750 
4833 
29/6 

0530 
86/2 
6693 
4775 
2856 

0477 
8557 
6637 
47(7 
2796 

0424 
8502 
6580 
4658 
2736 

037( 
8447 
6524 
4600 
2676 

25-03/7 
25-8392 
26-6467 
27-4542 
28'26/6 

(S'22/3 
/8'809( 
I9'3969 
19-9847 
20-5725 

2286 
8(67 
4047 
9927 
5807 

2359 
8242 
4(24 
#007 
5890 

2432 
83(7 
4202 
0087 
5972 

2505 
8392 
4280 
0/67 
6054 

2578 
8468 
4357 
0247 
6/36 

265/ 
8543 
4435 
0327 
62/9 

2724 
86(8 
45(2 
0407 
630) 

2797 
8693 
4590 
0487 
6383 

2869 
8768 
4667 
0566 
6465 

31 
32 
33 

34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 
40 

1246 
9336 
7426 
55/7 
3607 

;;s5 

9273 
736; 
5450 
3538 

;;23 
92;o 

7296 
5383 
3470 

I06/ 
9/46 

723; 

53/6 

340  / 

(000 
9083 
7/66 
5250 
3333 

0938 
9020 
7/0( 
5(83 
3264 

0876 
8956 
7036 
5/(6 
3(96 

08(5 
8893 
697  ( 
5049 
3(27 

0753 
8829 
6906 
4982 
3059 

29-0691 
29-8766 
30-6841 
31-4915 
32-2990 

2C(603 
21  -748) 
22  '3358 
22-9236 
23-51  14 

(687 
7568 
3448 
9328 
5208 

7772 
7655 
3537 
9420 
5302 

(857 
7742 
3627 
95/( 
5396 

/94/ 
7829 
37/6 
9603 
5490 

2026 
79(6 
3805 
9695 
5585 

2111 
8003 
3895 
9787 
5679 

2(95 
8090 
3984 
9878 
5773 

2280 
8;77 
4073 
9970 
5867 

2364 
8263 
4(62 
#06( 
5960 

47 

42 
43 
44 
45 

(697 
9787 
7877 
5967 
4058 

;627 
9715 
7804 
5892 
398  ; 

(557 
9643 
7730 
58/7 
3904 

;4S7 
9572 
7657 
5742 
3827 

1416 

9500 
7583 
5666 
3750 

(346 
9428 
7509 
5591 
3673 

(276 
9356 
7436 
55/6 
3595 

(206 
9284 
7362 
5440 
35(8 

((35 
92/2 
7288 
5365 
344  / 

33'  (065 
33-9/40 
3472(4 
35-5289 
36-3364 

24-0992 
24-6870 
25-2748 
25-8626 
26-4503 

/088 
6969 
2849 
8729 
4609 

((85 
7067 
2950 
8833 
4715 

(28( 
7(66 
305( 
8936 
482  / 

(378 
7265 
3(52 

9040 
4927 

1474 
7364 
3253 
9143 
5033 

(57( 
7462 
3354 
9246 
5/38 

1667 
756  ( 
3456 
9350 
5244 

;763 
7660 
3557 
9453 
5350 

(859 
7759 
3658 
9557 
5456 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

2/48 

0238 
8328 
64/8 
4509 

2069  (990 
0/58  #077 
8246  8164 
6335  625  / 
4423  4337 

1912 
9997 
8082 
6/67 
4252 

/833 
99;6 
8000 
6083 
4/66 

;754 
9836 
79;7 

5999 
4081 

(675 

9755 
7835 
59(5 

3995 

(597 

9675 
7753 
583; 
3909 

1518 
9594 
767( 
5747 

3824 

37'(439 
37-95(3 
387588 
39  '5663 
40-3738 

27-0381 
27-6259 
28-2(37 
28-80(5 
29-3893 

0489 
6370 
2250 
8/30 
40/0 

0598 
6480 
2363 
8245 
4(28 

0706 
6591 
2476 
836( 
4246 

OS/4 
670J 
2589 
8476 
4363 

0922 
68/2 
270( 
8591 
4481 

(030 
6922 
28(4 
8706 
4598 

((38 
7033 
2927 
882/ 
47/6 

(246 
7/43 
3040 
8936 
4833 

(355 
7254 
3(53 
9052 
495  ( 

46 

47 
48 
49 

50 

51 
52 
53 
54 
55 

2599 
0689 
8779 
6869 
4959 

25  /; 

0600 
8688 
6777 
4865 

2424 

05); 

8598 
6684 
477) 

2337 
0422 
8507 
6592 
4677 

2250 
0333 
84/6 
6500 
4583 

2/62 
0244 
8325 
6407 
4489 

2075 
0(55 
8235 
63/5 
4394 

;987 
#066 
8(44 
6222 
4300 

(900 
9976 
8053 
6(29 
4206 

4/'(8(2 
41  -9887 
42-7962 
43-6037 
44'4/;; 

29  '977  ( 
30-5648 
31  '(526 
3  (  '7404 
32-3282 

989  / 
577( 
(65( 
753  ( 
34/( 

#0(0 
5893 
(776 
7658 
354  ( 

0(30 
60/5 
(900 
7785 
3670 

0250 
6(38 
2025 
7912 
3799 

0370 
6260 
2/49 
8039 
3929 

0490 
6382 
2274 
8(66 
4058 

06(0 
6504 
2399 
8293 
4(87 

0730 
6626 
2523 

8420 

43/6 

0850 
6749 
2648 
8547 
4446 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

3050 
1/40 

9230 
7320 
54/0 

2954 
(042 
9131 
7219 

5308 

2858 
0945 
903) 
7118 
5205 

2762 
0847 
8932 
70/7 

5/02 

2666 
0750 
8833 
69(6 
5000 

2570 
0652 
8733 
68/5 
4897 

2474 
0554 
8634 
67/4 
4794 

2378 
0457 
8535 
66/3 
469  / 

2282 
0359 
8435 
65(2 
4588 

45-2186 
46-0261 
46-8336 
47'64/fl 
48  '4485 

32-9/60 
33-5038 
34-09(5 
34-6793 
35  "267  ( 

9292 
5(72 
/052 
6932 
28/2 

9423 
5306 
((88 
707( 
2953 

9555 
5440 
(325 
72(0 
3095 

9687 
5574 
(46( 
7348 
3236 

98(8 
5708 
(598 
7487 
3377 

9950 
5842 
1734 
7626 
35(8 

#082 
5976 
(870 
7765 
3659 

02/3 
6//0 
2006 
7903 
3800 

0345 
6244 
2(43 
8042 
394  / 

61 

62 
63 
64 
65 

3500 

;59; 

9681 

777; 

5861 

3396 
1485 
9573 
766J 
5750 

3292 
;378 
9465 
7552 
5639 

3/87 
/272 
9357 
7442 
5527 

3083 
//66 
9249 
7333 
54/6 

2978 
;060 
9(42 
7223 
5305 

2874 
0954 
9034 
7((4 
5193 

2769 
0847 
8926 
7004 
5082 

2665 
074( 
88(8 
6894 
497( 

49-2560 
50-0635 
50-87(0 
51  '6784 
52-4859 

35  '8549 
36-4427 
37-0305 
37-6(83 
38-2060 

8693 
4573 
0453 
6333 
22(3 

8836 
47(9 
060( 
6484 
2366 

8980 
4864 
0749 
6634 
25(9 

9(23 
5010 
0898 
6785 
2672 

9266 
5/56 
(046 
6935 
2825 

94(0 
5302 
((94 
7086 
2978 

9553 
5447 
1342 
7236 
3/30 

9696 
5593 
(490 
7386 
3283 

9840 
5739 
(638 
7537 
3436 

61 
62 
63 
64 
65 

66 
67 
68 
69 

70 

3951 

204; 

0)32 
8222 
63;2 

3838 
;927 

#0(5 
s;o4 

6/92 

3725 

;s;2 

9899 
7986 
6072 

3612 
(697 
9783 
7868 
5953 

3499 
(583 
9666 
7749 
5833 

3386 
1468 
9550 
763  ( 
57(3 

3273 
1353 
9433 
7513 
5593 

3(60 
(238 
93(7 
7395 

5473 

3047 
((23 
9200 
7276 
5353 

53-2934 
54-1009 
54-9083 
55-7158 
56-5233 

387938 
39-38/6 
39-9694 
40-5572 
4/-/450 

8094 
3974 
9854 
5734 
(6(4 

8249 
4(3( 
#0(4 
5897 
(779 

8404 
4289 
0(74 
6059 
(944 

8559 
4447 
0334 
622  ( 
2/08 

87(4 
4604 
0494 
6383 
2273 

8870 
4762 
0654 
6546 
2437 

9025 
49(9 
08(3 
6708 
2602 

9(80 
5076 
0973 
6870 
2766 

9335 
5234 
//33 
7032 
293  ( 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

4402 
2492 
0582 
8673 
6763 

4281 
2369 
0458 
8546 
6635 

4/59 
2246 
0333 
84/9 
6506 

4038 
2(23 
0208 
8293 
6378 

39;6 
1999 
#083 
8166 
6249 

3794 
(876 
9958 
8039 
6I2J 

3673 
;753 
9833 
79;3 
5992 

355  ( 
(629 
9708 
7786 
5864 

3429 
J506 
9582 
7659 
5735 

57-3308 
SS'1382 
58-9457 
597532 
60'5607 

4(7328 
42-3205 
42-9083 
43  '496  ( 
44-0839 

7495 
3375 
9255 
5(35 
(0(5 

7662 
3544 
9427 
5309 
((92 

7829 
37/4 
9598 
5483 
1368 

7996 
3883 
9770 
5657 
(545 

8(63 
4052 
9942 
583  ( 
;72/ 

8329 
4221 
#(13 
6005 
(897 

8496 
439  ( 
0285 
6)79 
2074 

8663 
4560 
0456 
6353 
2250 

8830 
4729 
0628 
6527 
2426 

ft 

72 
73 
74 
75 

4853 
2943 
(033 
9/23 
72/4 

4723 
2S;j 
0900 
8988 
7077 

4593 
2680 
0766 
8853 
6940 

4463 
2548 
0633 
87(8 
6803 

4333 
24/6 
0499 
8583 
6666 

4203 
2284 
0366 
8447 
6529 

4072 
2/52 
0232 
83/2 
6392 

3942 
2020 
#098 
8/77 
6255 

38(2 

(888 
9965 
804  ( 

6//S 

61  -3681 
62-1756 
62-9831 
63-7906 
64-5980 

44-67/7 
45-2595 
45-8473 
46-4350 
47-0228 

6896 
2776 
8656 
4536 
04(6 

7074 
2957 
8840 
4722 
0605 

7253 
3/38 
9023 
4908 
0793 

7432 
33(9 
9206 
5094 
098  ( 

76M 
3500 
9390 
5279 
((69 

7789 
3681 

9573 
5465 
(357 

7968 
3862 
9756 
565  / 
1545 

8(46 
4043 
9940 
5836 
(733 

8325 
4224 
#(23 
6022 
(92) 

76 
77 
78 
79 
80 

8/ 
82 
83 

84 
85 

5304 
3394 
/484 
9574 
7664 

5/65 
3254 
(342 
943; 
7519 

5027 
3//3 
1200 
9287 
7374 

4888 
2973 
;05S 
9143 
7228 

4749 
2833 
09(6 
8999 
7083 

46// 
2692 
0774 
8855 
6937 

4472 
2552 
0632 
87(2 
679  ( 

4333 
2411 
0489 
8568 
6646 

4(94 
227  / 
0347 
8423 
6500 

65-4055 
66-2(30 
67-0205 
67-8279 
68-6354 

47'6/06 
48'(984 
487862 
49-3740 
49-96(8 

6297 
2/77 
8057 
3937 
9818 

6487 
2370 
8252 
4(35 
#0(7 

6678 
2563 
8448 
4332 
02/7 

6868 
2755 
8643 
4530 
04(7 

7059 
2948 
8838 
4727 
06/7 

7249 
3141 

9033 
4925 
08/7 

7439 
3334 
9228 
5)22 
/0(7 

7630 
3526 
9423 
5320 
(2(6 

7820 
37/9 
96/8 
55(7 
(4(6 

HI 
82 
83 
84 
95 
85 
87 
88 
89 
90 

86 
87 
88 
89 
90 

5755 
3845 
/935 
#025 
8115 

5608 
3696 
1784 
9873 
7961 

5460 
3547 

1634 

972; 

7807 

53;3 
3398 
1483 

9568 
7653 

5/66 
3249 
(333 
9416 
7499 

50(9 
3/00 
((82 
9263 
7345 

487( 
295  ( 
(03J 
91  II 
7191 

4724 
2802 
0880 
8958 
7037 

4576 
2653 
0729 
8806 
6882 

69-4429 
70-2504 
71-0578 
71-8653 
72-6728 

50-5495 
5C(373 
5(725( 
52-3/29 

52-9007 

5698 
(578 
7458 
3338 
92(9 

5900 
(783 
7665 

3548 
9430 

6(02 
1987 
7872 
3757 
9642 

6305 
2(92 
8079 
3966 
9854 

6507 
2396 
8286 
4(76 
#065 

6709 
260  ( 

8493 
4385 
0277 

6911 

2805 
8700 
4594 
0488 

7//3 
30(0 

8906 
4803 
0700 

73/5 
32(4 
9(/3 
50/2 
09(( 

91 
92 

93 
94 
95 

6205 
4296 
2386 
0476 
8566 

6050 
4138 
2227 
03(5 
8404 

5894 
398  ( 
2068 
#154 
824; 

5738 
3823 
1908 
9993 
8079 

5583 
3666 
(749 
9833 
79/6 

5427 
3508 
(590 
9672 
7753 

5271 
3351 
1431 
9511 
7590 

5((5 
3(93 
(27( 
9349 
7428 

4959 
3035 
((J2 
9188 
7265 

73-4803 
74'2877 
75-0952 
75-9027 
767(02 

53-4885 
54-0762 
54-6640 
55-25(8 
55-8395 

5099 
0979 
6859 
2739 
8620 

53/3 
((95 
7078 
2960 
8843 

5527 
(4(2 
7297 
3(82 
9066 

574  ( 
(628 
75(5 
3403 
9290 

5955 
(844 
7734 
3624 
95(3 

6/69 
206( 
7953 
3845 
9737 

6383 
2277 
8(7( 
4066 
9960 

6596 
2493 
8390 
4286 
#(83 

68/0 
2709 
8608 
4507 
0406 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

96 

97 
98 
99 

(00 

53 

6656 
4746 
2837 
0927 
90;7 

6492 
458; 
2669 
0758 

8846 

6328 
44;5 
250  ; 
0588 
8675 

6/64 
4249 
2334 
04/9 

8504 

5999 
4083 
2166 
0249 
8333 

5835 
39(6 
(998 

#080 
8161 

5670 
3750 
(830 

99;o 

7990 

5506 
3584 
1662 
9740 
78(9 

534( 
34(8 
(494 
957; 
7647 

77-5176 
78-3251 
79-1326 
79-940I 
807475 

56-4274 
57-0(52 
57-6030 
58-1907 
587785 

4500 
0380 
6260 
2(40 
802  ( 

4726 
0608 
649  ( 
2373 
8256 

495( 
0836 
672) 
2606 
849  / 

5(77 
(064 
6952 
2839 
8726 

5403 
(292 
7(82 
3072 
896( 

5629 
(52( 
74(2 
3304 
9(96 

5854 
(748 
7643 
3537 

943( 

6080 
(976 
7873 
3770 
9666 

6305 
2204 
8/03 
4002 
990( 

60' 

69' 

58' 

57'  i  56'  |  55' 

54' 

53' 

5f 

51' 

(ill 

59' 

68' 

57' 

5<> 

55' 

54'   53'  |  52'   51' 

SINE. 

COSINE.           53° 
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36°           COSINE. 

SINE.            36° 

itx 

ir 

12' 

13' 

14' 

15'   16' 

17' 

18; 

19' 

16' 

ii' 

12' 

13' 

14' 

15' 

16'   17'  ;  18' 

19' 

( 
2 
3 

4 
5 

i 

2 
3 
4 
5 
6 
7 
S 
9 
10 

8073 
6/46 
4219 
2292 
0365 

807  / 
6143 
42/4 
2285 
0357 

8070 
6139 
4209 
2278 
0348 

8068 
6(36 
4204 
2272 
0339 

8066 
6(32 
4(98 
2265 
033  ( 

8064 
6(29 
4193 
2258 
0322 

8063 
6125 
4/88 
2251 
03(4 

8061 
6(22 
4(83 
2244 
0305 

8059 
6/19 
4(78 
2237 
0296 

•8058 
C6//5 
2'4/73 
3-2230 
4-0288 

•590/ 
C/803 
/  '7704 
2-3605 
2-9507 

5904 
(807 
77// 
36/5 
95(9 

5906 
(812 
77(8 
3624 
9530 

5908 
/8I7 
7725 
3634 
9542 

59(1 
(822 
7732 
3643 
9554 

59/3 
1826 
7739 
3652 
9565 

59/5 
/83/ 
7746 
3662 
9577 

59)8 
1836 
7753 
3671 
9589 

5920 
IS40 
7760 
3681 
9601 

5922 
(845 
7767 
3690 
96/2 

8438 
6511 
4584 
2657 
0730 

8428 
6499 
4571 
2642 

07/3 

8418 
6487 
4557 
2626 

0696 

8407 
6475 
4543 
26/1 

0679 

8397 
6463 
4529 
2595 

0662 

8387 
6451 
45/6 
2580 
0644 

8376 
6439 
4502 
2565 

0627 

8366 
6427 
4488 
2549 
06(0 

8356 
6415 
4474 
2534 
0593 

4-8345 
5'  6403 
6'4460 
7-2518 
8'0576 

3-5408 
4-/3/0 
4V2// 
5'3M2 
5-90/4 

5422 
(326 
7230 
3/33 
9037 

5436 
(342 
7248 
3/55 
9061 

5450 
(359 

7267 
3(76 
9084 

5465 
(375 
7286 
3(97 
9(08 

5479 
1392 
7305 
32(8 
9131 

5493 
(408 
7324 
3239 
9/54 

5507 
1425 
7342 
3260 
9178 

552) 
)44I 
7361 
3281 
9201 

5535 
(457 
7380 
3302 
9225 

6 

7 
8 
9 
(0 

II 
12 
13 
14 
IS 

8803 
6876 
4949 
3023 
(095 

8785 
6856 
4927 
2998 
/070 

8766 
6835 
4905 
2974 
1044 

8747 
68(5 
4883 
2950 
(0(8 

8728 
6794 
4860 
2926 
0992 

8709 
6773 
4833 
2902 
0967 

8690 
6753 
48(5 
2878 
0941 

867( 
6732 
4793 
2854 
09(5 

8652 
67// 
477( 
2830 
0889 

8'8633 
9'669I 
10-4748 
1  1  -2806 
12-0863 

6-49/5 
7-08(6 
7-67/8 
S'26/9 

8-8520 

494( 
0845 
6748 
2652 
8556 

4967 
0873 
6779 
26S5 
859( 

4992 
090  ( 
6809 
27/8 
8626 

50(8 
0929 
6840 
275( 
866  ( 

5044 
0957 
6870 
2783 
8696 

5070 
0985 
6901 
2816 
8732 

5096 
(0(3 
693  ( 
2849 
8767 

5/21 
1042 
6962 
2882 
8802 

5(47 
(070 
6992 
29(5 
8837 

(/ 
12 
13 
14 
15 
16 
17 
18 
19 
20 

16 
17 
18 
19 

20 

9/69 
7242 
53/5 

3388 
(46/ 

9/4/ 
72/2 
5284 
3355 
/426 

9114 
7183 
5253 

3322 
(392 

9086 
7(54 
5222 
3290 
1358 

9059 
7/25 
5/91 
3257 
(323 

903  ( 
7096 
5(60 
3224 
(289 

9004 
7066 
5(29 
3/92 
(255 

8976 
7037 
5098 
3(59 
(220 

8949 
7008 
5067 
3126 
1(86 

12-8921 
IS'6979 
14-5036 
(5'3094 
16-1151 

9-4422 
(0-0323 
(0'6224 
/C2(26 
(  (  -8027 

4459 
0363 
6267 
2/70 
8074 

4497 
0403 
6309 
22(5 
8121 

4534 
0443 
615  ( 
2260 
8/69 

4572 

0483 
6394 
2304 
82/5 

46/0 
0523 
6436 
2349 
8262 

4647 
0563 
6478 
2393 
8309 

4685 
0602 
6520 
2438 
8356 

4722 
0642 
6562 
2483 
8403 

4760 
0682 
6605 
2527 
8450 

21 
22 
23 

24 
25 
26 
27 
28 
29 
30 

9534 
7607 

5680 
3753 
(826 

9498 
7569 
5640 
37/2 
(783 

9462 
753  / 
560( 
3670 
1740 

9426 
7493 
556  ( 
3629 
(697 

9389 
7456 
5522 
3588 
(654 

9353 
74/8 
5482 
3547 
1611 

93/7 
7380 
5443 
3505 
/568 

928  ( 
7342 
5403 
3464 
(525 

9245 
7304 
5364 
3423 
(482 

I6'9209 
17-7266 
(8-5324 
(9'33S( 
20'(439 

I2'3929 
I2'9830 
13-5731 
14-1633 
147534 

3978 
9S82 
5785 
(689 
7593 

4027 
9933 
5839 
(745 

765  / 

4076 
9985 
5893 
(802 
77/0 

4)26 
#037 
5947 
(858 
7769 

4/75 
0083 
6001 
(914 

7827 

4224 
0)40 
6055 
)97/ 
7886 

4274 
0/9( 
6(09 
2027 
7945 

4323 
0243 
6/63 
2083 
8003 

4372 
0294 
6217 
2/39 
8062 

21 
22 

23 
24 
25 

9899 
7972 
6045 
41/8 
2/9/ 

9854 
7926 
5997 
4068 
2140 

98(0 
7879 
5949 
40(8 
2088 

9765 
7833 
590  ( 
3969 
2037 

9720 
7786 
5853 
39(9 
(985 

9676 

7740 
5804 
3869 
(933 

963  / 
7694 
5756 
38/9 
(882 

9586 
7647 
5708 
3769 
(830 

9541 
760  ( 
5660 
37(9 
(778 

20-9497 
2/7554 
22-56/2 

23  '3669 
24-1727 

(5-3435 
15-9337 
(6-5238 
(7"  ((39 

/7'704) 

3496 
9400 
5304 
(208 
7111 

3557 

9464 
5370 
(276 
7/82 

36(9 

9527 
5435 
(344 
7252 

3680 
9590 
550  ( 
(4(2 

7323 

3740 
9654 
5567 
1480 
7393 

380) 
97)7 
5632 
J548 

7463 

3862 
9780 
5698 
(616 

7534 

3923 
9844 
5764 
1684 

7604 

3984 
9907 
5829 
(752 

7674 

26 
27 
23 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

0264 
8337 
64/0 
4483 
2556 

021  / 
8282 
6354 
4425 
2496 

0/58 
8227 
6297 
4367 
2436 

0/04 
8(72 
6240 
4308 
2376 

#05  ( 
8//7 
6(83 
4250 
23(6 

9998 
8062 
6/27 
4191 
2256 

9945 
8007 
6070 
4/33 
2/95 

989) 
7952 
60(3 
4074 
2(35 

9838 
7897 
5956 
40(6 
2075 

24-9784 
25-7842 
26'5899 
27-3957 
28-20/5 

/  8  '294  2 
18-8844 
)9.'4745 
20-0646 
20-6548 

30/5 
89/9 
4822 
0726 
6630 

30SS 
8994 
4900 
0806 
67/2 

3/6/ 
9069 
4977 
0886 
6794 

3233 
9144 
5055 
0966 
6876 

3306 
9219 
5132 
(045 
6958 

3379 
9294 
52(0 
f/25 
7040 

345  ( 
9369 
5287 
(205 
7(23 

3524 
9444 
5364 
1284 
7205 

3597 
95(9 
5442 
1364 
7287 

31 
32 
33 
34 
35 

0629 
8702 
6775 

4848 
2922 

0568 
8639 
67/0 
4782 
2853 

0506 
8575 

6645 
47/5 
2784 

0444 
85/2 
6580 

4648 
27/5 

0382 
8448 
65/4 
4580 
2647 

0320 
8385 
6449 
45(3 
2578 

0258 
832) 
6384 
4446 
2509 

0(96 
8257 
63(8 
4379 

2440 

0(34 
8(93 
6253 
43(2 
2371 

29-0072 
29'8/30 
30-6/87 
3  /  '4245 
32-2302 

21  '2449 
21-8350 
22-4252 
23-0)53 
23-6054 

2534 
8437 
434  / 
0245 
6(48 

2618 
8524 
4430 
0336 
6242 

2703 
8611 
45)9 
0428 
6336 

2787 
8698 
4609 
05(9 
6430 

287  ( 
8785 
4698 
0611 
6524 

2956 
887) 
4787 
0702 
6618 

3040 
8958 
4876 
0794 
67(1 

3(25 

9045 
4965 
0885 
6805 

3209 
9(32 
5054 
0977 
6899 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

0995 
9068 
7/4( 
52/4 
3287 

0924 
8995 
7067 
5138 
3209 

0854 
8923 
6993 
5063 
3/32 

0783 
885  ( 
69(9 
4987 
3055 

07/3 
8779 
6845 
491  / 
2977 

0642 
8707 
6771 
4836 
2900 

0572 
8634 
6697 
4760 
2823 

050  / 
8562 
6623 

4684 
2745 

043( 
8490 
6549 
4608 
2668 

33-0360 
33  84(8 
34-6475 
35-4533 

36-2590 

24'  (956 
24-7857 
25-3759 
25-9660 
26-5561 

2052 
7956 
3859 
9763 
5667 

2/48 
8054 
3960 
9867 
5773 

2245 
8(53 
4061 
9970 
5878 

2341 
8252 
4(62 
#073 
5984 

2437 
8350 
4263 
0(76 
6089 

2533 
8449 
4364 
0279 
6/95 

2629 
8547 
4465 
0383 
6300 

2725 
8646 
4566 
0486 
6406 

2822 
8744 
4666 
0589 
651  ( 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

1360 
9433 
7506 
5579 
3652 

/2S( 
9352 
7423 
5495 
3566 

1202 
9271 
7341 
5411 
3480 

/(23 
9(9( 
7258 
5326 
3394 

/044 
9//0 
7/76 
5242 
3308 

0965 
9029 
7093 
5(58 
3222 

0885 
8948 
70// 
5074 
3/36 

0806 
8867 
6928 
4989 
3050 

0727 

8786 
6846 
4905 
2964 

37-0648 

37-8705 
38-6763 
39-4820 
40-2878 

27'/463 
27-7364 
28-3265 
28  9/67 
29-5068 

(57) 

7474 
3378 
9282 
5185 

/679 
7585 
349  / 
9397 
5303 

(787 
7695 
3603 
95/2 
5420 

(895 
7805 
37(6 
9627 
5533 

2002 
79(6 
3829 
9742 
5655 

2//0 
8026 
394) 
9857 
5772 

2218 
8136 
4054 
9972 
5889 

2326 
8246 
4(66 
#086 
6007 

2434 
8356 
4279 
020  ( 
6(24 

SI 

52 
S3 
54 
55 

(725 
9798 
787/ 
5944 
40/7 

1637 
9709 
7780 
585  / 
3923 

1550 
9619 
7689 
5759 
3828 

(462 
9530 
7598 
5666 
3734 

/374 
944  / 
7507 
5573 
3639 

(287 
935  ( 
74(6 
5480 
3545 

/1  99 
9262 
7324 
5387 
3450 

//// 
9/72 
7233 
5294 
3355 

(023 
9083 
7/42 
520  ( 
326  ( 

41  -0936 
41-8993 
42-7051 
43  '5  (08 
44-3(66 

30-0969 
30-687/ 
3  /  "2772 
3/-S673 
32-4575 

1089 
6993 
2897 
8800 
4704 

(209 
7/15 
3021 

8927 
4S33 

(329 
7237 
3/45 
9054 
4962 

1448 
7359 
3270 
9181 
509) 

(568 
748( 
3394 
9307 
5220 

)688 
7603 
35/8 
9434 
5349 

1807 
7725 
3643 
9560 
5478 

(927 
7847 
3767 
9687 
5607 

2046 
7969 
3891 

98(4 
5736 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

2090 
0/63 
8236 
6309 
4382 

1994 
#065 
8/37 
6208 
4279 

(898 
9967 
8037 
6(07 
4(76 

1802 
9869 
7937 
6005 
4073 

(705 
977  / 
7838 
5904 
3970 

(609 
9673 
7738 
5802 
3867 

/5/3 
9575 
7638 
570  / 
3764 

(4/6 
9477 
7538 
5599 
3660 

(320 
9379 
7438 
5498 
3557 

45-1223 
45-9281 
46-7338 
47-5396 

48-3454 

33-0476 
33-6378 
34-2279 
34-8/80 

35-4082 

0608 
65)  / 
24/5 
83/9 
4223 

0739 
6645 
2551 
8457 

4363 

087/ 
6779 
2687 
8596 
4504 

1002 
6913 
2824 
8734 
4645 

((33 

7046 
2960 
8S73 
4786 

(265 
7/80 
3096 
9011 
4927 

(396 
73(4 
3232 
9(49 
5067 

(527 

7448 
3368 
9288 
5208 

(659 
758  ( 
3504 
9426 

5349 

56 
57 
58 
59 

60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

2455 
0528 
860  / 
6674 
4747 

235  / 
0422 
8493 
6565 
4636 

2246 
03/5 
8385 
6455 
4524 

2(4( 
0209 
8277 
6345 
44(3 

2036 
#102 
8/68 
6235 
430  / 

1931 
9996 
8060 
6125 
4(89 

(826 
9889 
7952 
60/4 
4077 

(72( 
9782 
7843 
5904 
3965 

(616 
9676 
7735 
5794 
3853 

49'ISI  1 
49-9569 
507626 
SI  5684 
52-3741 

35-9983 
36'5884 
37-/7S6 
37-7687 
38-3588 

#/26 
6030 
(934 
7837 
3741 

0269 
6(76 
2082 
7988 
3894 

04(3 
632/ 
2229 
8/38 
4046 

0556 
6467 
2377 
8288 
4(99 

0699 
66/2 
2525 
8438 
435( 

0842 
6757 
2673 
8588 
4504 

0985 
6903 
282( 
8738 

4656 

1/28 
7048 
2968 
8888 
4809 

I27( 
7(94 
3((6 
9038 
4961 

61 
62 
63 
64 
65 

282  / 
0894 
8967 
7040 
5//3 

2707 
0779 
8850 
692/ 

4992 

2594 
0663 
8733 
6803 
4872 

2480 
0548 
86(6 
6684 
4752 

2367 
0433 
8499 
6565 
4632 

2253 
03(8 
8382 
6447 
451  ( 

2(40 
0203 
8265 
6328 
4391 

2026 
#087 
8/48 
6209 
4270 

(913 

9972 
803) 
609  ( 
4(50 

53-1799 

53-9857 
54'  79  (4 
55-5972 
56-4029 

38-9490 
39  '539  / 
40-/293 
40V/94 
4  /  -3095 

9645 
5549 
/452 
7356 

3260 

9800 
5706 
)6(2 
75(8 
3424 

9955 
5863 
(77) 
7680 
3588 

#1(0 
6020 
(931 
7842 
3753 

0264 
6/77 
209( 
8004 
39(7 

04(9 
6335 
2250 
8/65 
4081 

0574 
6492 
24(0 
8327 

4245 

0729 
6649 
2569 
8489 
4409 

0883 
6806 
2728 
865  ( 
4573 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

3/86 
/259 
9332 
7405 
5478 

3064 
//35 
9206 
7278 
5349 

2942 
(OK 
908  ( 
7ISI 
5220 

2820 
0888 
8956 
7023 
509  / 

2698 
0764 
8830 
6896 
4962 

2576 
0640 
8705 
6769 
4833 

2454 
05/6 
8579 
6642 
4704 

2331 
0392 
8453 
65/4 
4575 

2209 
0268 
8328 
6387 
4446 

57'20S7 
58-0/44 
58-8202 
59-6259 
60-43(7 

4T8997 
42-4898 
43-0799 
43-670/ 
44*2602 

9(62 
5067 
097/ 
6874 
2778 

9330 
5236 
(142 
7048 
2954 

9497 
5405 
13/3 
7222 
3/30 

9663 
5574 
(485 
7396 
3306 

9830 
5743 
(656 
7569 
3482 

9996 
59/2 
(827 
7743 
3658 

#(63 
608) 
(998 
79)6 
3834 

0329 
6250 
2(70 
8090 
40(0 

0496 
6418 
234  ( 
8263 
4(86 

71 
72 
73 
74 
75 

3551 
/624 

9697 
7770 
5843 

3420 
(492 
9563 
7634 

5706 

3290 
(359 
9429 
7499 
5568 

3(59 
(227 
9295 
7363 
543  ( 

3029 
(095 
9/61 
7227 
5293 

2898 
0962 
9027 
7091 
5(56 

2767 
0830 
8893 
6955 
50/8 

2636 
0697 
8758 
68/9 

4880 

2506 
0565 
8624 
6683 

4743 

61  '2375 
62-0432 
62-8490 
63-6547 
64-4605 

44  '8503 
45-4405 
46-0306 
46-6208 
47'2(09 

8682 
4586 
0489 
6393 
2297 

8860 
4766 
0672 
6579 
2485 

9039 
4947 
0856 
6764 
2672 

92)7 
5)28 
)039 

6949 
2860 

9395 

5308 
(22( 
7(35 

3048 

9574 
5489 
(404 
7320 
3235 

9752 
5670 
(587 
7505 
3423 

9930 
5850 
(770 
7690 
36/( 

#(08 
603  ( 
/953 
7876 
3798 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

39/6 
(989 
#062 
8/35 
6208 

3777 
/848 
9920 
799  / 
6062 

3638 
1707 
9777 
7847 
59/6 

3499 
(567 
9634 
7702 
5770 

3359 
(426 
9492 
7558 
5624 

3220 
(285 
9349 
74/3 
5478 

308/ 
f/44 
9206 
7269 
5332 

294  / 
1002 
9063 
7/24 
5/85 

2802 
086( 
8920 
6980 
5039 

65-2662 
66-0720 
66-8777 
67-6835 
68-4893 

47  -80/0 
48-39/2 
48-98/3 
49-57/4 

50'/6)6 

8200 
4/04 
#008 
59/2 
18/5 

8391 
4297 
0203 
6(09 
20(5 

S58/ 
4489 
0398 
6306 
22(4 

877) 
4682 
0592 
6503 
24/4 

8961 
4874 
0787 
6700 
26(3 

9(5) 
5066 
0982 
6897 

28(3 

9341 
5259 
((76 
7094 
30/2 

953( 
545) 
(37) 
7291 

32// 

972  / 
5643 
(566 
7488 
34/0 

8( 
82 
83 
84 
85 
86 
87 
88 
89 
90 

428  / 

2354 
0427 
8500 
6573 

4(34 
2205 
0276 
8348 
64(9 

3986 

2055 
#/25 
8(95 
6264 

3838 
(906 
9974 
8042 
61/0 

3690 
/756 
9823 
7889 
5955 

3542 
(607 
9671 
7736 
5800 

3394 
(457 
9520 
7583 
5645 

3246 
1307 
9368 
7429 

5490 

3098 
1(58 
92/7 
7276 
5335 

69-2950 
70'(008 
70-9065 
717123 
72-5(80 

50-75/7 
5C34/8 
5C9320 
52  '522  / 
53'//22 

77/9 
3623 
9526 
5430 
(334 

792  ( 
3827 
9733 
5639 
(545 

8(23 

4031 
9940 
5848 
(756 

8325 
4235 
#146 
6057 
(968 

8526 
4439 
0352 
6266 
2(79 

8728 
4643 
0559 
6474 
2390 

8930 
4847 
0765 
6683 
260) 

9/3( 
505( 
0972 
6892 
28(2 

9333 
5255 
((78 
7(00 
3023 

91 
92 
93 
94 
95 

4646 
27/9 
0793 
8866 
6939 

4490 
2562 
0633 
8704 
6775 

4334 
2403 
0473 
8543 
66(2 

4/78 
2245 
03/3 
838  / 
6449 

402  ( 
2087 
#(53 
8220 
6286 

3865 
/929 
9993 
8058 
6122 

3708 
(77/ 
9834 
7896 
5959 

355J 
(6/2 
9673 
7734 
5795 

3395 
(454 
95(3 
7573 
5632 

73-3238 
74-1296 
74-9353 
75-7411 
76-5468 

53-7024 
54-2925 
54-8827 
55-4728 
56-0629 

7238 
3/4( 
9045 
4949 
0852 

745( 
3357 
9263 
5169 
(075 

7665 
3573 
9482 
5390 
(298 

7878 
3789 
9700 
56(1 

(521 

8092 
4005 
99(8 
583  ( 

(744 

8305 
422) 
#)36 
6052 
)967 

85(9 
4436 
0354 
6272 

2/90 

8732 
4652 
0572 
6492 

24/3 

8945 
4868 
0790 
67/3 
2635 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

53 

50/2 
3085 
//58 
923( 
7304 

4847 
29/8 
0989 
906  / 

7/32 

4682 
275  ( 
082( 

8891 
6960 

45(7 
2585 
0653 
872( 
6789 

4352 
24/8 
0484 
8550 
66(7 

4/87 
225  / 
03(6 
8380 
6445 

4022 
2084 
#/47 
82(0 
6273 

3856 
/9I7 

9978 
8039 

6101 

369  ( 
(750 
9810 
7869 
5928 

77-3526 
78-1583 
78  9641 
79-7698 
SO'5756 

56'653( 

57-2432 
57  '8333 
58-4235 
59-0136 

6756 
2660 
8563 
4467 
037( 

698  / 

2888 
8794 
4700 

0606 

7207 
3O5 
9024 
4932 
0840 

7432 
3343 

9254 
5164 
(075 

7657 
3570 
9483 
5397 
(3/0 

7882 
3798 
97)3 
5629 
)544 

8(08 
4025 
9943 
5861 
(779 

8333 
4253 
#(73 
6093 
20(3 

8558 

4480 
0403 
6325 

2248 

96 
97 
98 
99 
100 

6(7 

411' 

48'   47' 

46' 

45 

44 

•Hi 

4-2, 

41' 

50' 

4y 

48' 

4V 

4«' 

4.V 

44'   43' 

42' 

41' 

SINE. 

COSINE.           53" 

818 
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36 

COSINE. 

SINE. 

36° 

Z(f 

21'   22' 

23' 

24'  |  25'   26'   27'   28' 

29' 

•Kf    21'  |  22'   23' 

24'   25' 

26 

27' 

28 

29' 

1 

2 
3 

4 
5 

/ 

2 
3 

4 
5 
6 

7 
8 
9 
10 

8056 
6112 
4/68 
2223 
0279 

8054 
6/08 
4162 
2216 
0271 

8052 
6(05 
4(57 
22/0 
0262 

805/ 
6101 
4/52 
2203 
0253 

8049 
6098 
4/47 
2196 
0245 

8047 
6094 
4142 
2189 
0236 

8045 
6091 
4136 
2/82 
0227 

8044 
6088 
4/31 
2/75 
02/9 

8042 
6084 
4(26 
2(68 
02(0 

-8040 
/'608/ 
2-4121 
3'2I6I 
4-0201 

•5925 
/'(850 
(  7774 
2  '3699 
2  '9624 

5927 
(854 
778) 
3709 
9636 

5930 
1859 
7789 
37/8 
9648 

5932 
)864 
7796 
3727 
9659 

5934 
(868 
7803 
3737 
9671 

5937 
(873 
78(0 
3746 
9683 

5939 
1878 
7817 
3755 
9694 

594) 
(882 
7824 
3765 
9706 

5944 
(887 
783  ( 
3774 
97(8 

5946 
1892 
7838 
3784 
9729 

8335 
639  ( 
4447 
2503 
0558 

8325 
6379 
4433 
2487 
0541 

83/4 
6367 

4419 
2472 
0524 

8304 
6355 
4405 
2456 
0507 

8294 
6343 
4392 
2440 

04S9 

8283 

6330 
4378 
2425 
0472 

8273 
6318 
4364 
2409 
0455 

8263 

6306 
4350 
2394 
0438 

8252 
6294 
4336 
2378 

0420 

4-8242 
5  '6282 
6  '4322 
7'2363 
8-0403 

3-5549 
4'/474 
4-7399 
5  '3323 
5-9248 

5563 
(490 
74(7 
3344 
9272 

5577 
(507 
7436 
3366 
9295 

559  / 
(523 
7455 
3387 
93/8 

5605 
(539 
7474 
3408 
9342 

56(9 
1556 
7492 
3429 

9365 

5633 
(572 
75(( 
3450 
9389 

5647 

tut 

7530 
3471 
94/2 

5661 
(605 
7548 
3492 
9436 

5675 
/62/ 
7567 
35/3 
9459 

6 
7 
8 
9 
(0 

II 
12 
13 
U 
IS 

86/4 
6670 
4726 
2782 
0838 

8595 
6649 
4703 
2758 
08/2 

8576 
6629 
468  / 
2733 
0786 

8557 
6608 
4659 
2709 
0760 

8538 
6587 
4636 
2685 
0734 

85/9 
6567 
46/4 
266/ 
0708 

8500 
6546 
459  / 
2637 
0682 

8481 
6525 
4569 
26/3 
0656 

8462 
6504 
4546 
2588 
0630 

8  '8443 
9'  6484 
10-4524 
/  /  '2564 
(2-0604 

6'5/73 
7-/098 
7-7023 
8'2947 
8-8872 

5199 
//26 
7053 
2980 
8907 

5225 
((54 
7084 
30(3 
8943 

5250 
//82 
7//4 
3046 
8978 

5276 
(2/0 
7/44 
3079 
90/3 

5302 
(238 
7(75 
3111 
9048 

5328 
1266 
7205 
3144 
9083 

5353 
(295 
7236 
3/77 
9//S 

5379 
(323 
7266 
32(0 
9/53 

5405 
(35( 
7297 
3242 
9/88 

(( 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

16 
17 

ia 

19 

20 

8893 
6949 
5005 
306) 
1117 

8866 
6920 
4974 
3028 
(082 

8838 
6S9/ 
4943 
2995 
/048 

88/1 
6S6/ 
49/2 
2963 
(0/3 

8783 
6832 
4081 

2930 
0979 

8755 
6803 
4850 
2897 
0944 

8728 
6773 
48/9 
2864 
09/0 

8700 

6744 
4788 
283  / 
0875 

8672 
67/4 
4757 
2799 
084  / 

12  '8645 
/S'6685 
(4'4725 
(5-2766 
(6  '0806 

9-4797 
(0-0722 
(0-6647 
(C2572 
(  /  '8496 

4835 
0762 
6689 
26/6 
8543 

4872 
0802 
673( 
266  ( 
8590 

49/0 
084/ 
6773 
2705 
8637 

4947 
0881 
68/5 
2750 
8684 

4984 
092) 
6858 
2794 
8731 

5022 
096/ 
6900 
2839 
8777 

5059 

root 

6942 
2883 

8824 

5097 
(040 
6984 
2927 
8871 

5/34 
(080 
7026 
2972 
89/8 

21 
22 
23 
24 
25 

9173 
7228 
5284 
3340 
(396 

9/36 
7/90 
5245 
3299 
1353 

9/00 
7/53 
5205 
3257 
(3/0 

9064 
71  15 
5165 
3216 
1267 

9028 
7077 
5/26 
3175 
/223 

899  / 
7039 
5086 
3/33 
1180 

8955 
700/ 
5046 
3092 
//37 

89/9 
6963 
5006 
3050 
1094 

8883 
6925 
4967 
3009 
(05( 

/6'8846 
/7-68S7 
/  8  '4927 
/  9  '2967 
20-1007 

/2'442( 
/  3  "0346 
/3'627/ 
/4'2/96 
14-8/20 

4470 
0398 
6325 
2252 
8/79 

4520 
0449 
6379 
2308 
8238 

4569 
050) 
6432 
2364 
8296 

46/8 
0552 
6486 
242  / 
8355 

4667 
0604 
6540 
2477 
84(3 

4716 
0655 
6594 
2533 
8472 

4765 
0707 
6648 
2589 
8530 

48/5 
0758 
6702 
2645 
8589 

4864 
08/0 
6755 
270( 
8647 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

9452 
7508 
5563 
36/9 
1675 

9407 
746) 
55/5 
3569 
/623 

9362 
74/5 
5467 
35/9 
1572 

93/7 
7368 
54/9 
3469 
(520 

9272 
732  / 
5370 
34/9 

tut 

9227 
7275 
5322 
3369 
1416 

9/83 
7228 
5274 
33/9 
(365 

9/38 
7/81 
5225 
3269 
(3/3 

9093 
7/35 
5/77 
32/9 
(26/ 

20-9048 
2/7088 
22-5/28 
23  3/69 
24-/209 

/5'4045 
/  5  '9970 
(6-5895 
/7-/820 
(7-7745 

4/06 
»033 
596/ 
/8S8 
78/5 

4(67 
0097 
6026 
(956 
7885 

4228 
0/60 
6092 
2024 
7955 

4289 
0223 
6/57 
209  / 
8026 

4350 
0286 
6223 
2)59 

8096 

44f( 
0350 
6288 
2227 
8/66 

447  ( 
0413 
6354 
2295 
8236 

4532 
0476 
64(9 
2363 
8307 

4593 
0539 
6485 
243  / 
8377 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

9731 
7787 
5843 
3898 
1954 

9678 
7732 
5786 
3840 
/894 

9624 
7676 
5729 
378/ 
(834 

957/ 
762/ 
5672 
3723 
1773 

9517 
7566 
56/5 
3664 
(7/3 

9464 
751  / 
5558 
3605 
/652 

94/0 
7455 
550  / 
3546 
/592 

9356 
7400 
5444 
3488 
/53/ 

9303 
7345 
5387 
3429 
/47( 

24  '9249 
257290 
26'5330 
27'3370 
28-/4/0 

(8-3669 
IS'9594 
(9-55/9 
20-/444 
20-7369 

3742 
9669 
5596 
/524 
745  / 

38/5 
9744 
5674 
(603 
7533 

3887 
98/9 
575) 
(683 
76/5 

3960 
9894 
5828 
(762 
7697 

4032 
9969 
5905 
(842 
7779 

4(05 
»044 
5983 
(922 
7860 

4/78 
0119 
6060 
200  / 
7942 

4250 
0(94 
6(37 
208/ 
8024 

4323 
0268 
62/4 
2/60 
8106 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

toto 

8066 
6/22 
4/78 
2233 

9948 
8002 
6056 
4/10 
2/65 

9886 
7938 
599  / 
4043 
2096 

9824 
7875 
5925 

3976 
2027 

9762 
78(/ 

5860 
3909 
/958 

9700 
7747 
5794 
384/ 
/888 

9637 
7683 
5728 
3774 
/8/9 

9575 
76/9 
5663 
3706 
(750 

95/3 

7555 
5597 
3639 
/68/ 

28  '945  / 
29  749  / 
30-5531 
31-3572 
32-1612 

2C3293 
2C92/8 
22-5/43 
23-/068 
23-6993 

3378 
9305 
5232 
//59 
7087 

3462 
9392 
5321 
(25( 
7/80 

3546 
9478 
54/0 
/342 
7274 

363  / 
9565 
5499 
(433 
7368 

37)5 
9652 
5588 
/525 
746) 

3799 
9738 
5677 
(6(6 
7555 

3884 
9825 
5766 
(707 
7648 

3968 
99/1 
5855 
(798 
7742 

4052 
9998 
5944 
(890 
7836 

36 
37 
38 
39 

40 

4( 
42 
43 
44 
45 
46 
47 
48 
49 
50 

0289 
8345 
6401 

4457 
25/3 

02/9 
8273 
6327 
438  / 
2435 

0/48 
8200 
6253 
4305 
2358 

0077 
8/28 
6/79 
4229 
2280 

*006 
8055 
6)04 
4/53 
2202 

9936 
7983 
6030 
4077 
2/24 

9865 
79/0 
5956 
400  / 
2047 

9794 
7838 
5882 
3925 
(969 

9723 
7765 
5807 
3849 
IS9I 

32-9652 
33-7693 
34-5733 
35-3773 
36-/S/3 

24  '29/8 
24-8842 
25-4767 
26-0692 
26-66/7 

30/4 
894  / 
4868 
0795 
6722 

31/0 
9039 
4969 
0898 
6823 

3206 
9/38 
5069 
1001 
6933 

3302 
9236 
5/70 
(104 
7039 

3398 
9334 
527( 
/207 
7/44 

3494 
9433 
537) 
13/0 
7249 

3590 
9531 
5472 
(4/3 
7354 

3686 
9629 
5573 
(5/6 
7460 

378  / 
9727 
5673 
(6(9 
7565 

41 
42 
43 
44 
45 

0569 
8624 
6680 
4736 
2792 

0489 
8543 
6597 
4652 
2706 

04/0 
8462 
65/5 
4567 
26/9 

033/ 
838/ 
6432 
4483 
2533 

0251 
8300 
6349 
4398 
2447 

0/72 
82/9 
6266 
43/3 
236  / 

0092 
8/38 
6/83 
4229 
2274 

*0/3 
8057 
6/00 
4144 
2/88 

9933 
7975 
60/7 

4059 
2/01 

36-9854 
377894 
38-5934 
39-3975 
40-20/5 

27-2542 
27-8466 
28-439) 
29-03/6 
29'624/ 

2649 
8577 
4504 
0431 
6358 

2757 

8687 
46/6 
0546 
6475 

2865 
8797 
4729 
MCI 

6592 

2973 
8907 
4841 
0775 
6709 

3080 
90/7 
4953 
0890 
6827 

3/88 
9/27 
5066 
(005 

6944 

3296 
9237 
5/78 
1119 

706  ( 

3403 
9347 
5290 
/234 
7/78 

35/( 
9457 
5403 
(349 
7294 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

0848 
8904 
6959 
50/5 
307/ 

0760 
88/4 
6868 
4922 
2976 

0672 
8724 
6777 
4829 
288  / 

0584 
8635 
6685 
4736 
2787 

0496 
8545 
6594 
4643 
2692 

0408 
8455 
6502 
4549 
2597 

0320 
8365 
6411 
4456 
2502 

0232 
8275 
63/9 
4363 
2407 

0/43 
8/85 
6227 
4270 
23/2 

4C0055 
4/-8096 
42-6/36 
43-4/76 
44'22/6 

30-2/66 
30'  809  / 
3C40/5 
3  /  '9940 
32-5865 

2285 
82/2 
4/40 
*067 
5994 

2405 
8334 
4264 
0/93 
6123 

2524 
8456 
4388 
0320 
6252 

2644 
8578 
45(2 
0446 
6380 

2763 
8700 
4636 
0573 
6509 

2882 
S82/ 
4760 
0699 
6638 

3002 
8943 
4884 
0825 
6767 

3/2/ 

9065 
5008 
0952 
6895 

3240 
9/86 
5(32 
(078 
7024 

51 
52 
53 
54 
55 

56 
57 

58 
59 
60 

1/27 
9/83 
7239 
5294 
3350 

(030 
9084 
7/39 
5/93 
3247 

0934 
8986 
7039 
509/ 
3/43 

0837 
8888 
6939 
4989 
3040 

0741 
8789 
6838 
4887 
2936 

0644 
8691 
6738 
4785 
2833 

0547 
8593 
6638 
4684 
2729 

0450 
8494 
6538 
4582 
2625 

0354 
8396 
6438 
4480 
2522 

45-0257 
45-8297 
46-6337 
47-4378 
48'24/8 

33-/790 
33'77/S 
34-3640 
34-9564 
35  '5489 

(92/ 

7848 
3775 
9703 
5630 

2052 
7982 
39// 
9841 
5770 

2/83 
S//5 
4047 
9979 
59  // 

23/5 
8249 
4183 
»//7 
605  / 

2446 
8382 
43/9 
0255 
6/92 

2577 
85/6 
4455 
0393 
6332 

2708 
8649 
4590 
053  ( 

6473 

2839 
8782 
4726 
0669 
66/3 

2970 
89(6 
4862 
0807 
6753 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

(406 
9462 
75/8 
5574 
3629 

/30/ 
9355 
7409 
5463 
35/7 

//96 
9248 
7301 
5353 

3405 

1091 
9141 
7/92 
5242 
3293 

0985 
9034 
7083 
5/32 
3/8/ 

0880 
8927 
6974 
5022 
3069 

0775 
8820 
6865 
4911 
2956 

0669 
87/3 
6757 
4800 
2844 

0564 
8606 
6648 
4690 
2732 

49-0458 
49-8499 
50-6539 
51  '4579 
52-26/9 

36-/4I4 
36-7339 
37-3264 
37'9/SS 
38'5//3 

/557 
7484 
34// 
9338 
5266 

/700 
7629 
3559 
9488 
54/8 

1843 

7775 
3706 
9638 
5570 

/9S6 
7920 
3854 
9788 
5722 

2/28 
8065 
400  / 
9938 
5874 

227  / 
82/0 
4/49 
»088 
6027 

24(4 
8355 
4296 
0238 
6(79 

2557 
8500 
4444 
0387 
633( 

2699 
8645 
459  / 
0537 
6483 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 

67 
68 
69 
70 

(685 

974) 
7797 
5853 
3909 

1571 
9626 
7680 
5734 

3788 

(458 
95/0 
7562 
56/5 
3667 

/344 
9394 
7445 
5496 
3546 

/230 
9279 
7328 
5377 
3426 

I//6 
9/63 
72/0 
5258 
3305 

(002 
9047 
7093 
5/38 

3/84 

0888 
8932 
6975 
50/9 
3063 

0774 
88/6 
6858 
4900 
2942 

53-0660 
53-8700 
54'6740 
S5-478/ 
56  '282  / 

39-/038 
39-6963 
40-2888 
40-88/3 
4  /  '4737 

//93 
7/20 
3047 
8974 
490  / 

(347 
7277 
3206 
9/36 
5065 

/502 
7434 
3366 
9297 
5229 

/656 
759  / 
3525 
9459 
5393 

/8/I 
7748 
3684 
962) 
5557 

/965 
7904 
3843 
9782 
572/ 

2/20 
•Ml 

4002 
9944 
5885 

2274 
82(8 

4/61 
#/05 
6049 

2429 
8375 
4320 
0266 
62(2 

71 
72 
73 
74 
75 

/964 
»020 
8076 
6/32 
4/88 

/842 
9896 
7950 
6004 
4058 

(720 
9772 
7824 
5877 
3929 

1597 
9648 
7698 
5749 
3800 

(475 
9524 
7572 
562  / 
3670 

(352 
9399 
7446 
5494 
354/ 

1229 
9275 
7320 
5366 
34  // 

1107 
9/50 
7/94 
5238 
3282 

0984 
9026 
7068 
5//0 
3/52 

57-0861 
57-8902 
58-6942 
59-4982 
60-3022 

42-0662 
42-6587 
43-25/2 
43-8437 
44  '436  / 

0829 
6756 
2683 
8610 
4537 

0995 
6924 
2854 
8783 
47/3 

1161 
7093 
3025 
8957 
4889 

1327 
7262 
3(96 
9/30 
5064 

(494 
7430 
3367 
9303 
5240 

/660 
7599 
3538 
9476 
54/5 

1826 
7767 
3708 
9650 
559  / 

/992 
7936 
3879 
9823 
5766 

2/58 
8/04 
4050 
9996 
5942 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 
80 

2244 
0299 
8355 
64// 

4467 

2113 
0167 
8221 
6275 
4329 

(982 
»034 
8086 
6/39 
4/91 

(850 
990( 
7952 
6002 
4053 

17/9 
9768 
78/7 
5866 
39/5 

(588 
9635 
7682 
5730 
3777 

/457 
9502 
7548 
5593 
3639 

/325 

9369 
74/3 
5457 
3500 

1194 

9236 
7278 
5320 
3362 

6C/063 
6/-9/03 
627/43 
63-5/84 
64-3224 

45-0286 
45-62/1 
46  '2  (36 
46'806/ 
47-3986 

0464 
6392 
23/9 
8246 
4/73 

0642 
6572 
250/ 
8431 
4360 

0820 
6752 
2684 
86/6 

4548 

0998 
6933 
2867 
880/ 
4735 

/(76 
7((3 

3049 
8986 
4922 

(354 
7293 
3232 
9(7( 
5//0 

7532 

7473 
34/4 
9356 
5297 

/7(0 
7653 
3597 
9540 
5484 

(888 
7833 
3779 
9725 
567( 

81 
82 
83 
84 
85 

2523 
0579 
8634 
6690 
4746 

2383 
0437 
849  / 
6545 
4600 

2244 
0296 
8348 
640  / 
4453 

2/04 
0/54 
8205 
6256 
4306 

1964 
«0/3 
8062 
6111 
4/60 

/824 
9S7/ 
79/9 
5966 
40/3 

/684 
9730 
7775 
5S2/ 
3866 

/544 
95S8 
7632 
5676 
37/9 

/404 
9446 
7488 
5530 
3572 

65"  (264 
65-9305 
66-7345 
67-5385 
68-3425 

47'99/fl 
48-5835 
49-/760 
49  '7685 
50'36/fl 

»/00 
6027 
/955 
7882 
3809 

0290 
62/9 
2149 
8078 
4008 

0480 
6411 

2343 
8275 
4207 

0669 
6603 
2538 
8472 
4406 

0859 
6795 
2732 
8669 
4605 

/049 
6987 
2926 
8865 
4804 

/238 
7/79 
3/2/ 
9062 
5003 

(428 
737  / 
33/5 
9258 
5202 

(6/7 
7563 
3509 
9455 
540  ( 

8/ 
82 
83 
84 
85 

86 
87 
88 
89 
90 

2802 
0858 
8914 
6969 
5025 

2654 
0708 
8762 
68/6 
4870 

2505 
0558 
86/0 

6663 
47/5 

2357 

0408 
8458 
6509 
4560 

2209 
0258 
8307 
6355 
4404 

2060 
»/07 
8/55 
6202 
4249 

(9/2 
9957 
8003 
6048 
4094 

/763 
9807 
785  / 
5894 
3938 

(6/4 
9656 
7698 
5740 
3783 

69-1466 
69-9506 
70-7546 
71-5587 
72-3627 

SO'9534 
5  /  "5459 
52-/3S4 
52'7309 
53-3234 

9736 
5663 
(590 
75/8 

3445 

9937 
5867 
/796 
7726 
3655 

4139 
6071 
2003 
7934 
3866 

0340 
6274 
2209 
8/43 
4077 

0542 
6478 
24/5 
835( 

4288 

0743 
6682 
262/ 

8560 
4498 

0944 
6885 
2827 
8768 
4709 

//45 

7089 
3032 
8976 
4920 

(346 
7292 
3238 
9(84 
5(30 

86 
87 

88 
89 
90 

91 
92 
93 
94 
95 

308/ 
1/37 
9/93 
7249 
5305 

2924 
0978 
9033 
7087 
5/41 

2767 
0820 
8872 
6925 
4977 

26/0 
0661 
87/2 
6762 
48(3 

2453 
0502 
855  / 
6600 
4649 

2296 
0343 
839  / 
6438 
4485 

2/39 
0/85 
8230 
6275 
432  / 

(982 
»026 
8069 
6//3 
4/57 

1825 
9867 
7909 
595/ 
3993 

73-1667 
73-9708 
74-7748 
75'5788 
76'3828 

53-9/59 
54-5083 
55-/008 
55  '6933 
56-2858 

9372 
5299 
(226 
7/53 
3080 

9585 
55/4 
(444 
7373 
3303 

9798 
5730 
/662 
7594 
3525 

ton 

5945 
/880 
78/4 
3748 

0224 
6)61 
2097 
8034 
3970 

0437 
6376 
23/5 
8254 
4/93 

0650 
659  / 
2533 
8474 
44(5 

0863 
6807 
2750 
8694 
4637 

(076 
7022 
2968 
89(4 
4859 

91 
92 
93 
94 
95 

96 
97 
98 
99 
fOO 

53 

3360 
1416 

9472 
7528 
5584 

3/95 
/249 
9303 
7357 
54/( 

3029 
/082 
9/34 
7/87 
5239 

2864 
09/4 
8965 
70/6 
5066 

2698 
0747 
8796 
6845 
4894 

2532 
0579 
8627 
6674 
472( 

2366 
04/2 
8457 
6503 

4548 

220  / 

0244 
8288 
6332 
4376 

2035 
»077 
S//9 
SI  61 

4203 

77-1869 
77-9909 
78-7949 
79  '5990 
80-4030 

56-8783 
57-4707 
58-0632 
58-6557 

59  _'.;:' 

9008 
4935 
0862 
6789 
27/6 

9232 
5)62 
(09( 
702( 
295) 

9457 
5389 
/32( 
7253 
3/85 

9682 
56/6 
(55( 
7485 
34(9 

9907 
5843 
(780 
77(6 
3653 

*/32 
6070 
2009 
7948 
3887 

0356 
6297 
2239 
8(80 
4/2) 

058  / 
6524 
2468 
84(( 
4355 

0805 
675( 
2697 
8643 

45S9 

96 
97 
98 
99 
100 

40'  |  39' 

US' 

:?7'  3t>' 

35'   34'   33' 

32'    31' 

4(1'    39'   :>.*' 

37'  |  36'   35'   34'   33'   32' 

31' 

SINE. 

COSINE.            53° 
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TRAVERSE  TABLES. 


36 
i 

2 
3 
4 
S 

1 

COSINE. 

SINE.            36° 

3(X 

31' 

32' 

r33' 

34'   3.V   30' 

3,' 

38'   39' 

30' 

31'   32'   33' 

34' 

3.V  |  3(>' 

37'  i  38' 

39' 

/ 
2 
3 

4 
5 
6 

7 
8 
9 
(0 

8039 
6077 
4/16 
2/54 
0/93 

8037 
6074 
4/M 
2/47 
0/84 

8035 
6070 
4/05 
2/40 
0/76 

8033 
6067 
4(00 
2(34 
0/67 

8032 
6063 
4095 
2(27 
0158 

8030 
6060 
4090 
2/20 
0/50 

8028 
6056 
4085 
2//3 

0(41 

8026 
6053 
4079 
2/06 
0/32 

8025 
6049 
4074 
2099 
0(24 

'8023 
/  '6046 
2'4069 
3  '2092 
4-0//5 

'5948 
C(896 
(  '7845 
2-3793 
2'974( 

5951 
1901 
7852 
3802 
9753 

5953 
(906 
7859 
3812 
9765 

5955 
(910 
7866 
382  ( 
9776 

5958 
(9(5 
7873 
3830 
9788 

5960 
(920 
7880 
3840 
9800 

5962 
(924 
7887 
3849 
981  ( 

5965 
(929 
7S94 
3858 
9823 

5967 
(934 
790  / 
3868 
9835 

5969 
(939 
7908 
3877 
9846 

6 

7 
8 
9 
10 

823  / 

6270 
4309 
2347 

0386 

822  / 
6258 
4295 
2332 
0368 

82/( 
6246 
428  ( 
23(6 
035( 

8200 
6234 
4267 
2300 
0334 

8(90 
622  ( 
4253 
2285 
03/6 

8/79 
6209 
4239 
2269 
0299 

8(69 
6197 
4225 
2254 
0282 

8/59 
6/85 
4212 
2238 
0264 

8(48 
6(73 
4(98 
2222 
0247 

4'8/38 
5'6(6) 

6  4184 
7-2207 
S'0230 

3'5689 
4'(638 
47586 
5-3534 
5  '9482 

5703 
(654 
7605 
3555 
9506 

57(7 

1670 
7623 
3576 
9529 

573  ( 
(687 
7642 
3597 
9552 

5745 
(703 
766( 
36(8 

9576 

5759 
(7(9 
7679 
3639 

S599 

5773 
(736 
7698 
3660 
9622 

5788 
(752 
77(7 
368( 
9646 

5802 
(768 
7735 
3702 

9669 

58/6 
(785 
7754 
3723 
9693 

II 
12 
13 
14 
IS 

8424 
6463 
450  / 
2540 
0579 

8405 
6442 
4479 
25/6 
0553 

8386 
642  / 
4456 
249  ( 
0527 

8367 
640  / 
4434 
2467 
KOI 

S34S 
6380 
44(1 
2443 
0475 

8329 
6359 
4389 
2419 
0449 

8310 
6338 
4366 
2394 
0423 

829/ 
63/7 
4344 
2370 
0397 

8272 
6296 
432( 
2346 
037( 

8  '8253 
9'6276 
(G'4299 
/  /  '2322 

/2'0345 

6'543( 
7-1379 
7  '7327 
S'3275 
8  '9223 

5456 
(407 
7357 
3308 
9258 

5482 
(435 
7388 
334  ( 
9294 

5508 
(463 
74(8 
3373 
9329 

5533 
(49) 
7449 
3406 
9364 

5559 
1519 
7479 
3439 
9399 

5585 
(547 
7509 
3471 
9434 

56(0 
(575 
7540 
3504 
9469 

5636 
/603 
7570 
3537 
9504 

5662 
(63( 
7600 
3570 
9539 

(( 
(2 
13 
(4 
15 
16 
17 
18 
19 
20 

16 
17 
18 
19 

20 

86/7 
6656 
4694 
2733 
077/ 

8589 
6626 
4663 
2700 
0737 

8562 
6597 
4632 
2667 
0702 

8534 
6567 
460  ( 
2634 

0668 

8506 
6538 
4570 
260  ( 
0633 

8479 
6508 
4538 
2568 
0598 

845  ( 

6479 
4507 
2535 
0564 

8423 
6449 
4476 
2502 
0529 

8395 
6420 

4445 
2469 
0494 

(2-8368 
/  3'  6390 
(4-44/3 
(5-2436 
(6-0459 

9-5/72 
(O'((20 
(07068 
(C30(6 
(C8965 

5209 
((60 
7110 
3061 
901  1 

5246 
((99 
7(52 
3(05 
9058 

5284 
(239 
7(94 
3(50 
9/05 

532  ( 
(279 
7236 

3(94 
9;52 

5359 
(3(9 
7278 
3238 
9(98 

5396 
(358 
7320 
3283 
9245 

5433 
(398 
7363 
3327 

9292 

5471 
1438 
7405 
3371 
9338 

5508 
(477 
7447 
3416 
9385 

21 
22 
23 
24 
25 

88/0 
6849 
4887 
2926 
0964 

8774 
68/0 
4847 
2884 
092  ( 

8737 
6772 
4807 
2843 
0878 

870( 
6734 
4768 
280  / 
0834 

8664 
6696 
4728 
2759 
079  ( 

8628 
6658 
4688 
27/8 
0748 

8592 
6620 
4648 
2676 
0704 

8555 
6582 
4608 
2635 
066  / 

85(9 
6544 
4568 
2593 
06(8 

(6'8482 
(7-6505 
(8-4528 
19-2551 
20-057  4 

(2-49/3 
/3'086/ 
(3'6809 
74-2757 

(4-8706 

4962 
09(2 
6863 
28(4 
8764 

50(( 
0964 
69(7 
2870 
8823 

5060 
(0(5 
697  ( 
2926 
888  ( 

5(09 
(067 
7024 
2982 
8939 

5(58 
(118 

7078 
3038 
8998 

5207 
((69 
7/32 
3094 
9056 

5256 
1221 
7(85 
3(50 
9115 

5305 
1272 
7239 
3206 
9173 

5354 
(324 
7293 
3262 
923  ( 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

9003 
704  / 
5080 
3//9 
//57 

8958 

6995 
503  / 
3068 
M05 

89(3 
6948 
4983 
30(8 
(053 

8868 
690  ( 
4935 
2968 
1001 

8823 
6854 
4886 
29/8 

0949 

8778 
6808 
4837 
2867 
0897 

8733 
676( 
4789 
28(7 

0845 

8687 
67/4 
4740 
2767 
0793 

6642 
6667 
4692 
27(6 
074( 

20-8597 
2f6620 
22  '4643 
23  '2666 
24'06S9 

15  '4654 
(6-0602 
(6-6550 
(7-2499 
(7-8447 

47(5 
0665 
66(6 
2566 
85(7 

4776 
0728 
6681 
2634 
8587 

4836 
0792 
6747 
2702 
8657 

4897 
0855 
68(2 
2770 
8727 

4958 
09(8 
6878 
2837 
8797 

50/8 
0981 
6943 
2905 
8867 

5079 
(044 
7008 
2973 
8938 

5(40 
((07 

7074 
304  ( 

9008 

520  ( 

((70 
7/39 
3/08 
9078 

26 

27 
28 
29 
30 

31 
32 
33 

34 
35 

9/96 
7234 
5273 
33// 
/350 

9/42 
7/79 
52/6 
3252 
(289 

9088 
7(23 
5)59 
3)94 
(229 

9035 
7068 
5(0) 
3(35 
((68 

898  / 
70/3 
5044 
3076 
((07 

8927 
6957 
4987 
30/7 
(047 

8873 
6902 
4930 
2958 
0986 

8820 
6846 
4873 
2899 
0925 

8766 
679  ( 
48(5 
2840 
0865 

24-87(2 
25'6735 
26'4758 
27-2781 
28-0804 

18-4395 
(9-0343 
(9-6292 
20'2240 
20-8(88 

4468 
04/8 

6369 
23/9 
8270 

4540 
0493 
6446 
2399 
8352 

46-12 
0568 
6523 
2478 
8433 

4685 
0642 
6600 
2558 
85(5 

4757 
07(7 
6677 
2637 
8597 

4830 
0792 
6754 
27/6 
8679 

4902 
0867 
6831 
2796 
8760 

4974 
094  ( 
6908 
2875 
8842 

5047 
/0/6 
6985 
2955 
8924 

31 
32 
33 
34 
35 

36 

37 
38 
39 

40 

9388 
7427 
5466 
3504 
/543 

9326 
7363 
5400 
3437 
/474 

9264 
7299 
5334 
3369 

(404 

9202 
7235 
5268 
3302 
(335 

9(39 
7/7( 
5202 
3234 
1266 

9077 
7(07 
5(37 
3(66 
((96 

90(4 
7042 
507( 
3099 
((27 

8952 
6978 
5005 
303  / 

(058 

8889 
69(4 
4939 
2963 
0988 

28'8827 
29-6850 
30-4873 
31  -2896 
32-09/9 

2C4(36 

22-0084 
22-6033 
23'I98( 
237929 

4220 
0/7/ 
6/22 
2072 

8023 

4305 
0257 
62(0 
2(63 
8((6 

4389 
0344 
6299 
2254 
82(0 

4473 
0430 
6388 

2346 
8303 

4557 
0517 

6477 
2437 
8397 

464  ( 
0603 
6565 
2528 
8490 

4725 
0690 
6654 
2619 
8583 

4809 
0776 
6743 
27(0 
8677 

4S93 
0862 
6832 
280/ 
8770 

36 
37 
38 
39 

40 

4) 
42 
43 
44 
45 

958  / 
7620 
5658 
3697 
/736 

95/0 
7547 
5584 
362( 
(658 

9439 
7474 
55(0 
3545 
(580 

9368 
7402 
5435 
3469 
/502 

9297 
7329 
536  ( 
3392 
(424 

9226 
7256 
5286 
33(6 
(346 

9155 
7(83 
52)2 
3240 
(268 

9084 
7//0 
5/37 
3(63 
((90 

90(3 
7038 
5062 
3087 
1112 

32-8942 
33-6965 
34-4988 
35'30/( 
36'(034 

24-3877 
24-9826 
25-5774 
26  '(722 
26-7670 

3973 
9924 
5874 
/825 
7775 

4069 
#022 
5975 
(928 
788  ( 

4(65 
0120 
6075 

203; 

7986 

426( 
02(8 
6(76 
2(33 
809  ( 

4356 
03(6 
6276 
2236 
8(96 

4452 
04/4 
6377 
2339 
830  / 

4548 
05(3 
6477 
2442 
8406 

4644 
06// 
6577 
2544 
85(( 

4739 
0709 
6678 
2647 
86/6 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

9774 
78/3 
585  / 
3890 
(928 

9695 
773  ( 
5768 
3805 
(842 

96/5 
7650 
5685 
3720 
(755 

9535 
7569 
5602 
3635 
(669 

9456 
7487 
55(9 
3550 
(582 

9376 

7406 
5436 
3466 
1495 

9296 
7324 
5352 
338) 
(409 

92(6 
7243 
5269 
3296 
(322 

9(36 
7(6; 
5(86 
32(( 
(235 

36  '9057 
377080 
38-5(03 
39-3(25 

40-(/48 

27-36(8 
27-9567 
28-55(5 
29  '(463 
2974(( 

3726 
9677 
5627 
/578 
7528 

3834 
9786 
5739 
(692 

7645 

394  ( 
9896 
5852 
1807 
7762 

4049 
#006 
5964 
(92( 
7879 

4(56 
0(16 
6076 
2036 
7996 

4263 
0226 
6(88 
2(50 
8(/2 

437  ( 
0335 
6300 
2265 
8229 

4478 
0445 
64/2 
2379 
8346 

4586 
0555 
6524 
2493 
8463 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

9967 
8006 
6044 
4083 
2121 

9879 
79(6 
5952 
3989 
2026 

9790 
7826 
586  ( 
3896 

(93; 

9702 
7736 
5769 
3802 
(836 

96/4 
7645 
5677 
3709 
(740 

9525 
7555 
5585 
36(5 
(645 

9437 
7465 
5493 
352  ( 
(550 

9348 
7375 
540  ( 
3428 
(454 

926D 
7285 
5309 
3334 
1359 

40'9(7( 
4C7(94 
42-52(7 
43-3240 
44'  (263 

30'3360 
30'9308 
3  (  '5256 
32'(204 
327(53 

3479 
9429 
5380 
(33( 
7281 

3598 
955( 
5504 
(457 
7410 

37(7 
9673 
5628 
(583 
7538 

3836 
9794 
5752 
(709 
7667 

3956 
99(5 
5875 
(835 
7795 

4075 
#037 
5999 
1961 
7924 

4194 
0/58 
6(23 
2088 
8052 

43)3 
0280 
6247 
22/4 
8/80 

4432 
040( 
6370 
2340 
8309 

51 
52 
53 

54 
55 

0/60 
8/98 
6237 
4276 
23/4 

#063 
8/00 
6(37 
4(73 
22/0 

9966 
800( 
6036 
407  ( 
2(06 

9869 
7902 
5936 

3969 
2003 

9772 
7804 
5835 
3867 
(899 

9675 
7705 
5735 
3765 
(795 

9578 
7606 
5634 
3662 
/69/ 

948  ( 
7507 
5534 
3560 
(586 

9383 
7408 
5433 
3458 
/482 

44-9286 
45V309 
46-5332 
47-3355 
48'I378 

33'3(0( 
33-9049 
34-4997 
35-0945 
35-6894 

3232 
9(82 
5(33 
(083 
7034 

3363 
9316 
5268 
(221 
7(74 

3493 
9449 
5404 
(359 
73(4 

3624 
9582 
5539 
(497 
7455 

3755 
97(5 
5675 
(635 

7595 

3886 
9848 
5810 
(773 

7735 

40(7 
998/ 
5946 
19/0 

7875 

4/47 
#/(4 
608/ 
2048 
80/5 

4278 
0247 
62(7 
2(86 
8(55 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

0353 
839  / 
6430 
4468 
2507 

0247 
8284 
632  / 
4358 
2394 

0(42 
8(77 
62(2 
4247 
2282 

#036 
8069 
6(03 
4(36 
2(69 

9930 
7962 
5993 
4025 
2057 

9824 
7854 
5884 
39(4 
(944 

97/9 
7747 
5775 
3803 

IU31 

96(3 
7639 
5666 
3692 
(7(9 

9507 
7532 
5556 
35S/ 
(606 

48-9401 
49V424 
50-5447 
5  C3470 
52  '(493 

36-2842 
36-8790 
37-4738 
38-0687 
38-6635 

2985 
8935 
4886 
0836 
6787 

3(27 
9080 
5033 
0986 
6939 

3270 
9225 
5(80 
((35 
709  ( 

34(2 
9370 
5327 
(285 
7243 

3555 
95/5 
5475 
(434 
7394 

3697 
9659 
5622 
(584 
7546 

3840 
9804 
5769 
(733 
7698 

3982 
9949 
59/6 
/883 
7850 

4(24 
#094 
6063 
2032 
8001 

61 
62 
63 

64 
65 

66 
67 
68 
69 

70 

0546 
8584 
6623 
4661 
2700 

043( 
8468 
6505 
4542 
2579 

03(7 
8352 
6387 
4422 
2457 

0203 
8236 
6270 
4303 
2336 

#088 
8(20 
6(52 
4(83 
22/5 

9974 
8004 
6034 
4064 
2094 

9860 
7888 
5916 
3944 
/972 

9745 
777  ( 
5798 
3824 
(85( 

963( 
7655 
5680 
3705 
(729 

52'95/6 
537539 
54  '5562 
55-3585 
56  '(608 

39-2583 
39'  853  ( 
40-4480 
4  (  '0428 
41  '6376 

2737 
8688 
4638 
0589 
6540 

2892 
8845 
4797 
0750 
6703 

3046 
900( 
4956 
0912 
6867 

3200 
9(58 
5((5 
(073 
7030 

3354 
93(4 
5274 
(234 
7(94 

3508 
947( 
5433 
(395 

7357 

3663 
9627 
5592 
(556 
752  / 

38/7 
9784 
5750 
1717 
7684 

397  ( 
9940 
5909 
(878 
7848 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

0738 
8777 
68/6 
4854 
2893 

06(5 
8652 
6689 
4726 
2763 

0493 
8528 
6563 
4598 
2633 

0370 
8403 
6436 
4470 
2503 

0247 
8278 
63(0 
4342 
2373 

0124 
8(53 
6(83 
42(3 
2243 

#000 
8029 
6057 
4085 
2//3 

9877 
7904 
5930 
3957 
(983 

9754 
7779 
5803 
3828 
(853 

56-9631 
57-7654 
58-5677 
59-3700 
60'(723 

42-2324 
42-8272 
43  '422  ( 
44-0(69 
44'6((7 

2490 
844( 
439  ( 
0342 
6292 

2656 
8609 
4562 
05(5 
6468 

2822 
8777 
4733 
0688 
6643 

2988 
8946 
4903 
0861 
68(8 

3/54 
9114 

5074 
(034 
6993 

3320 
9282 
5244 
(206 
7(69 

3485 
9450 
54(5 
1379 
7344 

365  / 
96/8 
5585 
/552 
75/9 

38/7 
9786 
5755 
(725 
7694 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

0931 
8970 
7008 
5047 
3086 

0800 
8837 
6873 
49(0 
2947 

0668 
8703 
6738 
4773 
2809 

0537 
8570 
6603 
4637 
2670 

0405 
8436 
6468 
4500 
2531 

0273 
8303 
6333 
4363 
2393 

0(4( 
8(69 
6(98 
4226 
2254 

#009 
8036 
6062 
4089 
2(15 

9878 
7902 
5927 
3952 
(976 

60-9746 
61-7769 
62-5792 
63-3815 
64-1838 

45-2065 
45-80(4 
46-3962 
46-99(0 
47-5858 

2243 
8/94 
4(44 
#095 
6045 

242  ( 
8374 
4327 
0279 
6232 

2598 
8554 
4509 
0464 
6419 

2776 
8733 
469  ( 
0649 
6606 

2953 
8913 
4873 
0833 
6793 

3(3( 

9093 
5055 
(0(8 
6980 

3308 
9273 
5238 
/202 
7/67 

3486 
9453 
5420 
(387 
7353 

3663 
9632 
5602 
(57( 

7540 

76 
77 
78 
79 
80 

ti 

82 
83 
84 
85 

//24 
9/63 
720  / 
5240 
3278 

0984 
902( 
7058 
5094 
3(31 

0844 
8879 
69(4 
4949 
2984 

0703 
8737 
6770 
4804 
2837 

0563 
8595 
6626 
4658 
2690 

0423 
8453 
6482 
45(2 
2542 

0282 
83(0 
6339 
4367 
2395 

0(42 
8(68 
6(95 
422  ( 
2247 

#001 
8026 
605  ( 
4075 
2(00 

64-9860 
65'7883 
66-5906 
67-3929 
68  '(952 

48-1806 
48-7755 
49-3703 
49-965) 
50-5599 

(996 
7946 
3897 
9848 
5798 

2(85 
8(38 
409  ( 
#044 
5997 

2375 
8330 
4285 
0240 
6(95 

2564 
852( 
4479 
0436 
6394 

2753 
87(3 
4673 
0633 
6593 

2942 
8904 
4867 
0829 
679  ( 

3(3( 
9096 
5060 
(025 
6990 

3320 
9287 
5254 
(22/ 
7/88 

3509 
9479 
5448 
(4(7 
7386 

8/ 
82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

13/7 
9356 
7394 
5433 
347/ 

((68 
9205 
7242 
5279 
33/5 

(0(9 
9054 
7089 
5(25 
3(60 

0870 
8904 
6937 
4970 
3004 

072  ( 
8753 
6784 
48(6 
2848 

0572 
8602 
6632 
4662 
2692 

0423 
845) 
6479 
4508 
2536 

0274 
8300 
6327 
4353 
2380 

#(25 
8(49 
6(74 
4)99 
2223 

68-9975 
697998 
70-6021 

7C4044 
72-2067 

5C(548 
5(7496 
52-3444 
52-9392 
53  "534  ( 

(749 
7699 
3650 
9600 
555  ( 

(950 
7903 
3856 
9808 
576( 

2(5( 

8106 
406( 
#016 
5972 

2352 
8309 
4267 
0224 
6(82 

2553 
85(2 
4472 
0432 
6392 

2753 
87(6 
4678 
0640 
6602 

2954 
89(9 
4883 
0848 
68(3 

3/55 
9/22 
5089 
/056 
7023 

3356 
9325 
5294 
(263 
7233 

91 
92 
93 
94 
95 

15/0 
9548 
7587 
5625 
3664 

(352 
9389 
7426 
5463 
3500 

/(95 
9230 
7265 
5300 
3335 

(037 
907( 
7(04 
5(37 
3(7( 

0879 
8911 
6943 
4974 
3006 

0722 
8752 
6782 
48// 
2841 

0564 
8592 
6620 
4648 
2677 

0406 
8432 
6459 
4485 
25(2 

0248 
8273 
6298 
4322 
2347 

73-0090 
73-8113 
74-6(36 
75  '4  (59 
76-2182 

54'(289 
54-7237 
55-3)85 
55-9(33 
56-5082 

(502 
7452 
3403 
9353 
5304 

(7(4 
7667 
3620 
9573 
5526 

(927 
7882 
3837 
9793 
5748 

2(40 
8097 
4055 
#0(2 
5970 

2352 
83(2 
4272 
0232 

6/92 

2565 
8527 
4489 
045  ( 
6414 

2777 
8742 
4706 
067  ( 
6635 

2990 
8956 
4923 
0890 

6S57 

3202 
9(7( 
5(40 
1110 
7079 

91 
92 
93 
94 
95 

96 
97 
98 
99 
(00 

53 

(703 
974/ 
7780 
58/8 

3857 

(536 

9573 
76/0 
5647 
3684 

(370 

9405 
7440 
5476 
35(( 

(204 
9237 
727( 
5304 

3  1  3  V 

/038 
9069 
7/0/ 
5/33 
3/64 

087  ( 
8901 
6931 
496  ( 
299/ 

0705 
8733 
676( 
4789 
2818 

0538 
8565 
6591 
46(8 

2644 

0372 
8396 
642; 
4446 
247  ( 

77-0205 
77-8228 
78-6251 
79-4274 
SO'2297 

57-1030 
57-6978 
58-2926 
58-8875 
59-4823 

(254 
7205 
3(55 
9(06 
5057 

(479 
7432 
3385 
9337 
5290 

(703 
7658 
36(4 
9569 
5524 

(927 

7885 
3843 
9800 
5758 

2(52 
8112 
407  ( 
#03  ( 
599  ( 

2376 
8338 
4300 
0263 

6225 

2600 
8565 
4529 
0494 
6458 

2824 
879  / 
4758 
0725 

6692 

3048 
90(7 
4987 
0956 
6925 

96 
97 
98 
99 
00 

iii? 

29' 

28' 

27'   20'  |  -25'  i  24' 

23'   22'    21' 

30' 

29' 

28' 

27' 

26' 

55 

24'   23' 

•2-2'   21' 

ISlNK. 

COSINE.           53° 

TRAVERSE  TABLES. 


36 

/ 

2 
3 
4 
5 

COSINE. 

SINE.            36° 

40' 

41'   42' 

43' 

44'  I  45' 

46' 

47' 

48' 

40' 

40' 

41' 

42' 

43' 

44' 

4Y 

46' 

47' 

48' 

49' 

8027 
6042 
4064 
2085 
0/06 

8019 
6039 
4058 
2078 
0097 

80/8 
6036 
4053 
207/ 
0089 

80/6 
6032 
4048 
2064 
0080 

80/4 
6029 
4043 
2057 
0071 

80/3 
6025 
4038 
2050 
0063 

SO// 
6022 
4032 
2043 
0054 

8009 
60/8 
4027 
2036 
0045 

8007 
60/5 
4022 
2029 
0037 

•8006 
I'601  1 
2'40/7 
3-2022 
4'0028 

•5972 
M943 
P79/5 
2-3886 
2'9858 

5974 
(948 
7922 
3896 
9870 

5976 
/953 
7929 
3905 
9S8/ 

5979 
/957 
7936 
39/4 
9893 

59S/ 
(962 
7943 
3924 
9905 

59  S3 
(966 
7950 
3933 
99/6 

5986 
/97/ 
7957 
3942 
9928 

5988 
(976 
7964 
3952 
9940 

5990 
(980 
797  / 
396  / 
995  / 

5993 
(985 
7978 
3970 
9963 

( 
2 
3 
4 
5 
6 
7 
8 
9 
10 

6 

7 
8 
9 
10 

SI27 
6149 
4170 
2191 

0212 

8117 
6136 
4156 
2175 
0195 

8/07 
6/24 
4/42 
2/60 
0/78 

8096 
6//2 
4/28 
2/44 
0/60 

8086 
6100 
4114 
2/29 
0/43 

8075 
6088 
4/00 
2//3 
0/25 

8065 
6076 
4086 
2097 
0/08 

8054 
6063 
4072 
2082 
009  / 

8044 
605  / 
4059 
2066 
0073 

4'8033 
5-6039 
6  '4045 
7-2050 
8-0056 

3-5830 
4-/80/ 
47773 
5-3744 
5-97/6 

5844 
(8/7 
7797 
3765 

9739 

5858 
/834 
78/0 
3786 
9763 

587( 
(850 
7829 
3807 
9786 

5885 

1866 
7847 
3828 
9809 

5899 
(883 
7866 
3849 
9832 

59/3 
(899 
7885 
3870 
9856 

5927 
/9/5 
7903 
389  ( 
9879 

594; 
/932 
7922 
39/2 

9902 

5955 
(948 
794  / 
3933 
9926 

II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

8234 
6255 
4276 
2297 
03/8 

82/4 
6234 
4253 
2273 
0292 

8/95 
62/3 
423/ 
2249 
0266 

8/76 
6/92 
4208 
2224 
0240 

8/57 
6/7/ 
4/86 
2200 
02/4 

8/38 
6(50 
4163 
2/76 
0/88 

S//9 
6/30 
4/40 
2/51 
0/62 

8/00 
6/09 
4//8 
2/27 
0/36 

8080 
6088 
4095 
2/02 
0/10 

8-8061 
9  '6067 
IQ'4072 
1  1  '2078 
12-0084 

6-5687 
7'  (659 
7'763/ 
S'3602 
8-9574 

57/3 
1687 
7661 
3635 
9609 

5739 
1715 
7691 
3668 
9644 

5764 
(743 
7722 
3700 
9679 

5790 
(77( 
7752 
3733 

97/4 

58/6 
(799 
7782 
3765 
9749 

584  / 
(827 
78(3 
3798 
9784 

5867 
1855 
7843 
383  / 
98/9 

5893 
(883 
7873 
3863 
9854 

59(8 
191  1 
7903 
3896 
9888 

II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

8340 
636  / 
4382 
2403 
0425 

83/2 
633  ( 
435; 
2370 
0390 

8284 
6302 
4320 
2337 
0355 

8256 
6272 
4288 
2304 
0320 

8228 
6243 
4257 
227  / 

02S6 

820  / 
62/3 
4226 
2238 
0251 

8/73 
6/84 
4194 
2205 
02/6 

8/45 
6/54 
4/63 
2/72 
0/8/ 

8//7 
6/24 
4132 
2/39 
0/46 

12-8089 
I3'6095 
14-4100 
15-2106 
16-0111 

9-5545 
/0-/5/7 
/  0-7489 
/  /  "3460 
(C9432 

5583 
1557 
753  / 

3504 
9478 

5620 
1596 
7573 
3549 
9525 

5657 
/636 
76/4 
3593 

9572 

5695 
1676 
7656 
3637 
96/8 

5732 
/7/5 

7698 
3682 
9665 

5769 
(755 
7740 
3726 
97/2 

5806 
(794 
7782 
3770 
9758 

5844 
(834 
7824 
38/4 
9805 

5881 
1874 
7866 
3859 
985/ 

21 
22 
23 
24 
25 

8446 
6467 
4488 
25/0 
0531 

8409 
6429 
4448 
2468 
0487 

8373 
639  / 
4408 
2426 
0444 

8336 
6352 
4368 
2384 
0400 

8300 
63/4 
4328 
2343 
0357 

8263 
627fi 
4288 
230  / 
03/3 

8227 
6238 
4248 
2259 
0270 

8190 
6/99 
4208 
22/7 
0226 

8/54 
6/6/ 
4/68 
2/76 
0/83 

I6'SII7 
17-6123 
18-4128 
/9'2/34 
20'0/39 

/  2  '5403 
/3'/375 
/  3  "7346 
/4'33/S 
/  4-9290 

5452 
(426 
7400 
3374 
9348 

550  / 
/47S 
7454 
3430 
9406 

5550 
/529 
7507 
3486 
9465 

5599 
(580 
756) 
3542 
9523 

5648 
/63/ 
76/5 
3598 
958  / 

5697 
(683 
7668 
3654 
9639 

5746 
(734 
7722 
37/0 
9698 

5795 
7785 
7775 
3766 
9756 

5844 
/836 
7829 
3822 
98/4 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

8552 
6573 
4594 
26/6 
0637 

8507 
6526 
4546 
2565 
0585 

8462 
6479 
4497 
25/5 

0533 

84/6 
6432 
4449 
2465 
04S/ 

837/ 
6386 

4400 
24/4 
0428 

8326 
6339 
435  / 
2364 
0376 

828/ 
6292 
4302 
23/3 
0324 

8235 

6245 
4254 
2263 
0272 

8/90 
6/97 
4205 
2212 
02/9 

20-8/45 
21-6150 
22-4156 
23-2162 
24-0167 

/5'526( 
/6"/233 
(6'7204 
(7-3/76 
/7'9/48 

5322 
/296 
7270 
3244 
92/8 

5383 
/359 
7335 
3311 

9288 

5443 
(422 
7400 
3379 
9357 

5504 
/485 
7466 
3447 
9427 

5564 
(548 
753  ( 
35(4 
9497 

5625 

1611 
7596 
3582 
9567 

5686 
1673 
766( 
3649 
9637 

5746 
(736 
7727 
37(7 
9707 

5807 
/799 
7792 
3784 
9777 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 

8658 
6679 
470/ 
2722 
0743 

8604 
6624 
4643 
2663 
0682 

8550 
6568 
4586 
2604 
062) 

8497 
65/3 
4529 
2545 
056  / 

8443 
6457 
447  / 
2485 
0500 

8389 
6401 
44/4 
2426 
0439 

8335 
6346 
4356 
2367 
0378 

828( 
6290 
4299 
2308 
03/7 

8227 
6234 
424  / 
2249 
0256 

24-8/73 
25-6/78 
26-4/84 
27-2189 
28-0195 

/8'5//9 
/9-/09/ 
(9'7062 
20-3034 
20-9006 

5191 
1  16S 
7/39 
3//3 
9087 

5264 
(240 
72(6 
3(93 
9(69 

5336 
/3/5 
7293 
3272 
9250 

5408 
(389 
7370 
335( 
9332 

548  ( 
/464 
7447 
3430 
9414 

5553 
1538 
7524 
35/0 
9495 

5625 
(6(3 
760( 
3589 
9577 

5697 
(688 
7678 
3668 
9658 

5770 
(762 
7755 
3747 
9740 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 
40 

8764 
6786 
4807 
2828 
0849 

8702 
672/ 
474  / 
2760 
0780 

8639 
6657 
4675 
2692 
07/0 

8577 
6593 
4609 
2625 
064/ 

85/4 
6528 
4543 
2557 
057/ 

845  / 
6464 
4476 
2489 
0502 

8389 
6399 
44/0 
242  / 
0432 

8326 
6335 
4344 
2353 
0362 

8263 
6271 
4278 
2285 
0293 

28-8201 
29-6206 
30-4212 
31-2217 

32-0223 

21  -4977 
22-0949 
22'6920 
23'2892 
23-8863 

506  ( 
/035 
7009 
2983 
8957 

5(45 
1121 
7098 
3074 
9050 

5229 
(208 
7/86 
3/65 
9/43 

53/3 
/294 
7275 
3256 
9237 

5397 
(380 
7363 
3347 
9330 

5481 
(466 
7452 
3438 
9423 

5565 
(553 

7540 
3528 
95)6 

5648 
(639 
7629 
3619 
9609 

5732 
/725 
77/7 
3710 
9703 

41 
42 
43 
44 
45 

8S7/ 
6892 
49/3 
2934 
0955 

8799 
68/9 
4838 
2858 
0877 

8728 
6746 
4764 
278/ 
0799 

8657 
6673 
4689 
2705 
072/ 

8585 
6600 
46/4 
2628 
0643 

85/4 
6527 
4539 
2552 
0564 

8443 
6453 
4464 
2475 
0486 

837  / 
6380 
4389 
2398 
0408 

8300 
6307 
43/5 
2322 
0329 

32-8228 
33-6234 
34'4240 
35-2245 
36  '025  / 

24'4835 
25-0807 
25'6778 
26-2750 
26'872( 

493  / 
0905 
6879 
2852 
8826 

5026 
/003 
6979 
2955 
893/ 

5/22 
((00 
7079 
3058 
9036 

52/8 
//98 
7(79 
3/60 
9/4/ 

53/3 
(296 
7280 
3263 
9246 

5409 
(394 
7380 
3365 
935  / 

5504 
(492 
7480 
3468 
9456 

5600 
(590 
7580 
3570 
956( 

5695 
(638 
7680 
3673 
9665 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

8977 
6998 
50/9 
3040 
/062 

8897 
69/6 
4936 
2955 
0975 

88/7 
6835 
4852 
2870 
0888 

8737 
6753 
4769 
2785 
080  / 

8657 
667/ 
4685 
2700 

07/4 

8577 
6589 
4602 
26/4 
0627 

8497 
6507 
45/8 
2529 
0540 

84/7 
6426 
4435 
2444 
0453 

8336 

6344 
435  / 
2358 
0366 

36-8256 
37-6262 
38-4267 
39-2273 
40-0279 

27  '4693 
28-0665 
28-6636 
29-2608 
29-8579 

4800 
0774 
6748 
2722 
8696 

4908 
0884 
6860 
2836 
88/3 

50(5 
0993 
6972 
295( 
8929 

5/22 
//03 
7084 
3065 
9046 

5229 
(2/3 
7/96 
3/79 
9/62 

5337 
(322 
7308 
3293 

9279 

5444 
(432 
74(9 
3407 
9395 

555/ 
(54( 
753( 
3522 
95/2 

5658 
(65/ 
7643 
3636 
9628 

46 
47 
48 
49 
50 

51 
'  52 
53 
54 
55 
56 
57 
58 
59 
60 

9083 
7/04 
5/25 
3/47 
//68 

8994 
70/4 
5033 
3053 

(072 

8906 
6923 
494) 
2959 
0977 

88/7 
6833 
4849 
2865 
088/ 

8728 
6742 
4757 
277( 
0785 

8639 
6652 
4665 
2677 
0690 

855) 
6561 
4572 
2583 
0594 

8462 
647/ 
4480 
2489 
0498 

8373 
6380 
4388 
2395 
0402 

40-8284 
41  "6290 
42-4295 
43-2301 
44-0306 

30-455/ 
3  /  "0522 
3  /  "6494 
32-2466 
32-8437 

4670 
0644 
66/8 
2592 
8566 

4789 
0765 
674  / 
27/8 
8694 

4908 
0886 
6865 
2843 
8822 

5027 
(008 
6988 
2969 
8950 

5/46 
//29 
7//2 
3095 
9079 

5264 
(250 
7236 
3221 
9207 

5383 
(37( 
7359 
3347 
9335 

5502 
(492 
7483 
3473 
9463 

562/ 
/6/3 
7606 
3599 
9591 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

9/89 
72/0 
5231 
3253 
(274 

9092 
7111 
5131 
3150 
1170 

8994 
70/2 
5030 
3048 
1065 

8897 
69/3 
4929 
2945 
096/ 

8800 
68/4 
4828 
2842 
0857 

8702 
67/5 
4727 
2740 
0752 

8605 
66/5 
4626 
2637 
0648 

8507 
65/6 
4525 
2534 

0543 

8410 
64/7 
4424 
2432 
0439 

44'83I2 
45-6318 
46-4323 
47-2329 
48-0334 

33'4409 
34-0380 
34'6352 
35-2324 
35-8295 

4539 
05/3 
6487 
246  / 
8435 

4670 
0646 
6623 
2599 

8575 

480( 
0779 
6758 
2736 
87/5 

493  / 
09/2 
6893 
2874 
8855 

5062 
(045 
7028 
30/2 
8995 

5/92 
//78 
7(63 
3)49 
9(35 

5323 
1311 
7299 
3286 
9274 

5453 
/443 
7434 
3424 
94/4 

5584 
/576 
7569 
356) 
9554 

61 
62 
63 

64 
65 
66 
67 
68 
69 
70 

9295 
73/6 
5338 
3359 
(380 

9189 
7209 
5228 
3248 
/267 

9083 
7/01 
5/19 
3/36 
1154 

8977 
6993 
5009 
3025 
/04I 

8871 
6885 
4900 
29/4 
0928 

8765 
6777 
4790 
2802 
08/5 

8659 
6669 
4680 
269  / 
0702 

8552 
656  / 
457/ 
2580 
0589 

8446 
6453 
446  / 
2468 
0475 

48-8340 
49-6345 
50-4351 
5T2357 
52-0362 

36-4267 
37-0238 
37-62/0 
38-2/82 
38-8/53 

4409 
0383 
6357 
233  / 
8305 

455  / 
0528 
6504 
2480 
8456 

4694 
0672 
665) 
2629 
8608 

4.S36 
08/7 
6798 
2779 
8759 

4978 
0961 
6944 
292S 
89// 

5(20 
((06 
709  / 
3077 
9063 

5262 
(250 
7238 
3226 
9214 

5404 
(395 
7385 
3375 
9365 

5546 
/539 
7532 
3524 
95/7 

61 
62 
63 
64 
65 

9401 
7423 
5444 
3465 
I486 

9287 
7306 
5326 
3345 
(365 

9/72 
7/90 
5207 
3225 

(243 

9057 
7073 
5089 
3/05 
1121 

8942 
6957 
497/ 
2985 
0999 

8828 
6840 
4853 
2865 
0878 

87/3 
6723 
4734 
2745 
0756 

8598 
6607 
4616 
2625 
0634 

8483 
6490 
4497 
2505 
05/2 

52-8368 
53-6373 
54-4379 
55-2384 
56-0390 

39-4(25 
40-0096 
40-6063 
4C2039 
4C80// 

4279 
0253 
6226 
2200 
8/74 

4433 
0409 
6385 
236/ 
8338 

4586 
0565 
6544 
2522 
850( 

4740 
072  / 
6702 
2683 
8664 

4894 
0877 
686  ( 
2844 
8827 

5048 
(034 
70/9 
3005 
8990 

5202 
(190 
7/78 
3/66 
9/53 

5356 
(343 
7336 
3326 
93(7 

5509 
(502 
7494 
3487 
9480 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

9507 
7529 
5550 
357/ 
1592 

9384 
7404 
5423 
3443 
/462 

926/ 
7278 
5296 
33/4 
/332 

9/37 
7153 
5/69 
3/85 
/20/ 

90/4 
7028 
5042 
3057 
1071 

8890 
6903 
49/5 
2928 
0940 

8767 
6777 
4788 
2799 
08(0 

8643 
6652 

4661 
2670 
0679 

85/9 
6527 
4534 
254  / 
0549 

56-8396 
57'640I 
58-4407 
59-2412 
60-0418 

42-3983 
42-9954 
43  '5926 
44-/S97 
44-7869 

4/48 
#(22 
6096 
2070 
8044 

43/4 
0290 
6266 
2243 
82/9 

4479 
0458 
6437 
24/5 
8394 

4645 
0626 
6607 
2588 
8569 

48/0 
0794 
6777 
2760 
8743 

4976 
0962 
6947 
2933 
89/8 

5/41 
//29 
7//7 
3/05 
9093 

5307 
(297 
7287 
3277 
9268 

5472 
(465 
7457 
3450 
9442 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

96/4 
7635 
5656 
3677 
/699 

9482 
7501 
552  / 

3540 
1560 

9349 
7367 
5385 
3403 
/420 

92/7 
7233 
5249 
3265 
1281 

9085 
7099 
5114 
3/28 
//42 

8953 
6965 
4978 
299) 
/003 

S82/ 
683  / 
4842 
2853 

0864 

8688 
6697 
4706 
2715 
0724 

8556 
6563 
4570 
2578 

0585 

60-8423 
61  '6429 
62-4435 
63  "2440 
64-0446 

45-3841 
45-98/2 
46-5784 
47'  (755 
47-7727 

40/8 
9992 
5966 
(940 
79(4 

4195 
#/7/ 
6/48 
2/24 
8/00 

4372 
035  ( 
6329 
2308 
8287 

4550 
0530 
65(( 

2492 
8473 

4727 
07/0 
6693 

2676 
8660 

4904 
0889 
6875 
2861 
8846 

508( 
(069 
7057 
3045 
9032 

5258 
1248 
7238 
3229 
92(9 

5435 
(428 
7420 
34)3 
9405 

76 
77 
78 
79 
80 

8/ 
82 
83 
84 
85 
86 
87 
88 
89 
90 

9720 
7741 
5762 
3783 
(805 

9579 
7599 
56/8 
3638 
/657 

9438 
7456 
5474 
3492 
(509 

9297 
73/3 
5329 
3346 
/362 

9/57 
7171 
5185 
3199 
1214 

9016 
7028 
504  / 
3053 
/066 

8875 
6885 
4896 
2907 
09/8 

8734 
6743 
4752 
276  / 
0770 

8592 
6600 
4607 
2614 
0622 

64  -845  / 
65-6457 
66-4462 
67-2468 
68-0474 

48.3698 
48-9670 
49-5642 
50-/6/3 
507585 

3887 
986( 
5835 
(809 
7783 

4076 
#053 
6029 
2005 
798  / 

4265 
0244 
6222 
220  ( 
8180 

4454 
0435 
64(6 
2397 
8378 

4643 
0626 
6609 
2593 
8576 

4832 
08/7 
6803 
2788 
8774 

5020 
(008 
6996 
2984 
8972 

5209 
((99 
7(90 
3(80 
9(70 

5398 
1390 
7383 
3375 
9368 

81 
82 
83 
84 
85 

9826 
7847 
5868 
3890 
1911 

9677 
7696 
57/6 
3735 
(755 

9527 
7545 
5563 
3580 
/598 

9378 
7394 
54/0 
3426 
(442 

9228 
7242 
5256 
327  / 
/2S5 

9078 
7091 
5/03 
3//6 
(128 

8929 
6939 
4950 
296/ 
0972 

8779 
6788 
4797 
2806 
08/5 

8629 
6636 
4644 
265  / 
0658 

68-8479 
69-6485 
70'4490 
7  /  '2496 
72-050  / 

5  /  "3556 
5  /  '9  528 
52-5500 
53"/47/ 

53-7443 

3757 
973) 
5705 
(679 
7653 

3958 
9934 
59/0 
1886 
7863 

4(58 
#137 
6((5 
2094 
8072 

4359 
0340 
632/ 
2301 
8282 

4559 
0542 
6526 
2509 
8492 

4760 
0745 
673  / 
27/6 
8702 

4960 
0948 
6936 
2924 
89(2 

5(60 
1151 
7141 
3131 
9121 

536) 
1353 
7346 
3338 
933) 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

9932 
7953 
597  S 
3996 
20/7 

9774 
7794 
58/3 
3833 
/S52 

96/6 
7634 
565  / 
3669 
/687 

9458 
7474 
5490 
3506 
1522 

9299 
7314 
5328 
3342 
1356 

9/4/ 
7/53 
5/66 
3/79 

II'JI 

8983 
6993 
5004 
30/5 
(026 

8824 
6833 
4842 
285  / 
0860 

8666 
6673 
4680 
2688 
0695 

72'8507 
73-65/3 
74'45/S 
75-2524 
76-0529 

54-34/4 
54-9386 
55-5357 
S6-/329 
56V30/ 

3627 
960( 
5574 
(548 
7522 

3839 
98/5 
5791 
1768 
7744 

405  ( 
#030 
6008 
(987 
7965 

4263 
0244 
6225 
2206 
8/87 

4475 
0459 
6442 
2425 
8408 

4688 
0673 
6659 
2644 
8630 

4899 
0887 
6875 
2863 
8851 

Sill 
1102 
7092 
3082 
9072 

5323 
(3)6 
7309 
330) 
9294 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

53 

#038 
8060 
60S) 
4102 
2/23 

9872 
789  / 
5911 
3930 
1950 

9705 
7722 
5740 
3758 
1776 

9538 
7554 
5570 
3586 
1602 

9371 

7385 
5399 
3414 

(428 

9204 
72/6 
5229 
324  / 
/254 

9037 
7047 
5058 
3069 
1080 

8869 
6878 
48  57 
2897 
0906 

8702 
6709 
47/7 
2724 
073/ 

76-8535 
77-6540 
78-4546 
79-2552 
80-0557 

57-3272 
57-9244 
58-52(5 
59-1(87 
59-7(59 

3496 
9470 
5444 
(418 
7392 

3720 
9696 
5673 

1649 
7625 

3944 
9923 
590( 
(880 
7858 

4/68 
#/49 
6/30 
21  /( 

8092 

4392 
0375 
6358 
234  / 
8325 

4615 
060  ( 
6587 
2572 
8558 

4839 
0827 
68/5 

2803 
879  / 

5063 
(053 
7043 
3033 

9024 

5286 
(279 
727  / 
3264 
9257 

96 
97 
98 
99 
100 

20' 

19' 

18' 

17' 

16' 

15' 

14' 

13' 

12' 

11' 

•in' 

19' 

18'   17' 

16' 

15' 

14' 

13' 

12' 

11' 

SINE. 

COSINE.            53° 

ifiil 


TRAVERSE  TABLES. 


36 

; 

2 
3 
4 
5 

COSINK. 

SINE.            36° 

55 

81 

52 

53'   54' 

55' 

56' 

57 

58' 

59' 

50'  |  51'  |  3-2' 

53'   54'  |  55'  |  56'   57'  \  58  j  5ff 

/ 
2 
3 
4 

5 

8004 
6008 
40(( 
20/5 
00/9 

8002 
6004 
4006 
2008 
00(0 

8000 
6001 
400  / 
200/ 

#002 

7999 
5997 
3996 
/994 
9993 

7997 
5994 
399J 
1987 
9984 

7995 
5990 
39S5 
/980 
9976 

7993 
5987 
3980 
(973 
9967 

7992 
5983 
3975 
/966 
9958 

7990 
5980 
3970 
1959 
9949 

'7988 
/  '5976 
2'3964 
3-/9S2 
3'9941 

'5995 
I'I990 
1  '7985 
2-3980 
2-9974 

5997 
/994 
7992 
3989 
9986 

6000 
(999 
7999 
3998 
9998 

6002 
2004 
8006 
4008 
#009 

6004 
2008 
80/3 
40/7 
0021 

6007 
20/3 
8020 
4026 
0033 

6009 
20/8 
8027 
4035 
0044 

600 
2022 
8034 
4045 
0056 

60/4 
2027 
8041 
4054 
0068 

60)6 
2032 

8047 
4063 
0079 

6 
7 

8 
9 

10 

8023 
6027 
4031 

2034 
0038 

80(2 
60/5 
40/7 
20/9 
002( 

8002 
6002 
4003 
2003 
#003 

7992 

5990 
3989 
/987 

9986 

7981 
5978 
3975 
(972 

9969 

797  / 
5966 
396  / 
(956 
995( 

7960 
5953 
3947 
/940 

5934 

7950 
594/ 
3933 
(924 

99/6 

7939 
5929 
39/9 
(909 
9899 

4-7929 
5'59/7 
6'3905 
7-1893 
7-9881 

3  '59  69 
4'/964 
4-7959 
5-3954 
5-9949 

5983 
/9S/ 
7978 
3975 
9972 

5997 
1997 
7996 
3996 
9995 

601  / 
20/3 
80/5 
4017 
#0/9 

6025 
2029 
8034 
4038 

0042 

6039 
2046 
8052 
4059 
0065 

6053 
2062 
807( 
4080 
0089 

6067 
2078 
8089 
4/0) 
OO2 

608  f 
2095 
8108 
4/22 
0/35 

6095 
21  II 
8(27 
4(42 
0(58 

6 
7 
8 
9 
fO 

// 
/2 
13 
14 
IS 

8042 
6046 
4050 
2054 
0057 

8023 
6025 
4027 
2029 
0031 

8004 
6004 
4004 
2005 

#005 

7985 
5983 
3982 
/980 
9979 

7965 
5962 
3959 
(956 
9953 

7946 
594  / 
3936 
(93) 
9927 

7927 
5920 
39/4 
(907 
9900 

7908 
5899 
389  ( 
(882 
9874 

7888 
5878 
3868 
(858 
9848 

8'7869 
9'5857 
(0-3845 
IC/S33 
(  /  '9822 

6-5944 
7'/939 
77934 
8'3929 
8-9923 

5969 
(967 
7964 
3961 
9958 

5995 
(995 
7994 
3994 
9993 

602/ 
2023 
8024 
4026 

#028 

6046 
2050 
8055 
4059 
0063 

6072 
2078 
8085 
409/ 
0098 

6097 
2106 
805 
4124 
0/33 

6(23 
2)34 
8(45 
4)57 
0168 

6/49 
2)62 
8)76 
4189 
0203 

6(74 
2/90 
8206 
4222 
0237 

// 
12 
13 

14 
15 

16 
17 
18 
19 

20 

8061 
6065 
4069 
2073 
0077 

8033 
6035 
4037 
2040 
0042 

8005 

6006 
4006 
2006 
#007 

7977 

5976 
3975 
(973 
9972 

7950 
5946 
3943 
(940 
9937 

7922 
59/7 
39/2 
/907 

9902 

7894 

5887 
3880 
(874 
9867 

7866 
5857 
3849 
(840 
9832 

7838 
5828 
38/7 
/807 
9797 

I2'78IO 
13-5793 
I4'37B6 
15-1774 
15'9762 

9-59/8 
IO-/9/3 
10-7908 
/  1  '3903 
/  /  '9898 

5956 
/953 
7950 

3947 
9944 

5993 
(992 
7992 
399( 
999  / 

6030 
2032 
8034 
4036 
#038 

6067 
207  / 
8076 
4080 
0084 

6/04 
2OI 
SOS 
4/24 
0/3/ 

6/42 
2/5/ 
8/59 
4168 
0/77 

6(79 

2)90 
820  ( 
42(2 

0224 

62/6 
2230 
8243 
4257 
0270 

6253 
2269 
8285 
430  / 
0317 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

8080 
6084 
4088 
2092 
0096 

8044 
6046 
4048 
2050 
0052 

8007 
6007 
4008 
2008 
#008 

7970 
5969 
3968 
(966 
9965 

7934 
593  / 
3927 
(924 
992( 

7897 
5892 
3887 
/882 
9878 

7860 
5854 
3847 
(840 
9834 

7824 
58/5 
3807 
/798 
9790 

7787 
5777 
3767 
(757 

9746 

/  6  7750 
17-5738 
I8'3726 
19-1715 
19-9703 

/2'5893 
/3-/88S 
(37883 
/4-3S77 
/  4  '9872 

5942 
(939 
7936 
3933 
993  / 

599  / 
/990 
7990 
3989 
9989 

6039 
204  / 
8043 
4045 
#047 

60S8 
2092 
8097 
4/0/ 
0/05 

6/37 
2/44 
8/50 
4/57 
0163 

6/86 
2/95 
8204 
42/2 
022  / 

6235 
2246 
8257 
4268 
0279 

6284 
2297 
83  M 
4324 
0338 

6332 
2348 
8364 
4380 
0396 

21 
22 
23 
24 

25 

26 
27 
28 
29 

30 

8/00 
6/03 
4/07 
2111 
0115 

8054 
6056 
4058 
2060 
0062 

8009 
6009 
4009 
20/0 
#0/0 

7963 

5962 
396  / 
(959 

9958 

79/8 
59/5 
39/2 
(909 

9905 

7873 

5868 
3863 
/85S 

9853 

7827 
582( 
38(4 
(807 
960J 

7782 
5773 
3765 
(757 

9748 

7736 
5726 
37/6 
(706 
9696 

20  769  / 
21-5679 
22-3667 
23-1655 
23-9643 

/5'5867 
/6-/S62 
/6'7857 
(7-3852 
(7-9847 

5928 
/925 
7922 
39/9 
99/7 

5988 
1988 
7987 
3987 
9986 

6049 
205  / 
8053 
4054 
#056 

6/09 
21/3 
8//S 
4/22 
0/26 

6/70 
2/76 
8/83 
4(89 
0/96 

6230 
2239 
824  f 
4257 
0266 

629( 
2302 
83(3 

4324 
0335 

635) 
2365 
8378 
4392 

0405 

64/2 
2427 
8443 
4459 
0475 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

8119 
6122 
4/26 
2/30 
0(34 

8065 
6067 
4069 
207  ( 
0073 

80/0 
60// 
40// 
20  // 
#0/2 

7956 
5955 
3954 
(952 
995  ( 

7902 
5899 
3896 
(893 
9890 

7848 
5843 
3838 
(833 
9829 

7794 
5787 
378  / 
(774 
9767 

7740 
5731 
3723 
/7/5 
9706 

7686 
5675 
3665 
(655 
9645 

24-7631 
25-56/9 
26-3607 
27-1596 
27-9584 

/S'5842 
(9'/837 
/  9  7831 
20-3826 
20'982( 

59/4 
1911 

7908 
3906 
9903 

5986 
/986 
7985 
3985 
9984 

6858 
2060 
8062 
4064 
#066 

6/30 
2/34 
8/39 
4/43 
0/47 

6202 
2209 
82/5 
4222 
0228 

6274 
2283 
8292 
430/ 
03/0 

6347 
2358 
8369 
4380 
0391 

64)9 
2432 
8446 
4459 
0473 

649  / 
2506 
8522 

4538 
0554 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 
40 

8/38 
6/42 
4/45 
2/49 
0/53 

8075 
6077 
4079 
208( 

0083 

80/2 
60(3 
40/3 
20/3 
#0/4 

7949 
5948 
3947 
1945 
9944 

7886 
5883 
3880 
(877 
9874 

7824 
58/9 
38/4 
(809 
9804 

776( 
5754 
3747 
/74/ 

9734 

7698 
5689 
368/ 
(673 
9664 

7635 

5625 
36/4 
/604 
9594 

287572 
29  '5560 
30-3548 
31-1536 
3T9524 

2C58/6 
22-/S// 
227806 
23-380) 
23-9796 

5yoo 

(897 
7894 
3892 
9889 

5984 
(983 
7983 
3982 
9992 

6068 
2069 
807/ 
4073 
#075 

6/5/ 
2/55 
8/60 
4/64 
0/68 

6235 

2242 
8248 
4255 
026( 

63/9 
2328 
8336 
4345 
0354 

6402 
2414 
8425 
4436 
0447 

64S6 
2500 
85(3 
4527 
0540 

6570 
2586 
860/ 
46)7 

0633 

41 

42 
43 
44 
45 

8/57 
6(6( 
4/65 
2/68 
0/72 

8085 
6087 
4090 
2092 
0094 

8014 
6014 
40/5 
20/5 
#0/5 

7942 
5941 
3939 
(938 
9937 

787( 
5868 
3964 
(86( 
9858 

7799 
5794 
3789 
(784 
9780 

7727 
5721 
37/4 
/707 
970/ 

7656 
5647 
3639 
(631 
9622 

7584 
5574 
3564 
/554 
9543 

32-7512 
33'5500 
34-3489 
35-/477 
35-9465 

24'579/ 
25-/7S6 
25-7780 
26-3775 
26  9770 

5886 
(883 
788( 
3878 
9875 

5982 
(981 
7981 
3980 
9980 

6077 
2079 
808/ 
4083 
#085 

6/72 
2/76 
8181 
4185 
0189 

6268 
2274 
828  / 
4287 
0294 

6363 
2372 
838) 
4390 
0398 

6458 
2470 
848) 
4492 
0503 

6554 
2567 
858) 
4594 
0608 

6649 
2665 
868) 
4696 
07/2 

41 
42 
43 

44 
45 

46 

47 
48 
49 
50 

8176 
6/80 
4(84 
2188 
0/9( 

8096 
6098 
4(00 
2(02 
0104 

80/6 
6016 
40/6 
20(7 

#0/7 

7935 
5934 
3932 
(93( 

9930 

7855 
5852 
3249 
(846 

9842 

7775 
5770 
3765 
(760 
9755 

7694 
5688 
368  / 
(674 
9668 

76(4 
5605 
3597 
(589 
9580 

7533 
5523 
35/3 
1503 
9493 

367453 
37  '544  / 
38-3429 
39'(4/7 
39-9405 

27-5765 
28-/760 
28-7755 
29'3750 
29-9745 

5872 
(869 
7867 
3864 
9861 

5979 
/979 
7978 
3978 
9977 

6086 
2088 
8090 
4092 
#094 

6193 
2197 

8202 
4206 
02/0 

6300 
2307 
83/3 
4320 
03:<6 

6407 
24/6 
8425 
4434 

0443 

65)4 
2525 
8537 
4548 
0559 

662) 
2635 

8648 
4662 
0675 

6728 
2744 
8760 
4776 
0791 

46 
•47 
48 
49 
50 

51 
52 
S3 
54 
55 

8/95 
6/99 
4203 
2207 
02/0 

8(06 
6(08 

4//0 
2/(2 

0/15 

80/7 
60/8 
40/8 
20/8 
#0/9 

7928 
5927 
3925 
(924 
9923 

7839 
5836 
3833 
(830 
9827 

7750 
5745 
3740 
(735 
973  ( 

766( 
5654 
3648 
(641 
9634 

7572 
5563 
3555 
(547 
9538 

7483 
5472 
3462 
/452 
9442 

40-7393 
41  -5381 
42-3370 
43'I358 
43-9346 

30-5740 
3C/734 
3  /  '7729 
32-3724 
32-97/9 

5858 
/855 
7853 
3850 
9847 

5977 
(977 
7976 
3976 
9975 

6096 
2098 
8099 
4/01 
#/03 

62/4 
22/9 
8223 
4227 
023  / 

6333 
2339 
8346 
4353 
0359 

6452 
2460 
8469 
4478 
0487 

6570 
258) 
8592 

4604 
06/5 

6689 
2702 
87)6 
4729 

0743 

6807 
2823 
8839 
4855 
0870 

51 
52 
53 

54 
55 

56 
57 
58 
59 

60 

82/4 
62/8 
4222 
2226 
0230 

81/7 
609 
4/2/ 
2/23 
0/25 

80/9 
60(9 
4020 
2020 
#020 

792/ 
5920 
39/8 
(9/7 
99/6 

7823 
5820 
38(7 
(814 
98K 

7726 
572  / 
37/6 
1711 
9706 

7628 
562( 
36/4 
(60S 
960/ 

7530 
5521 
35/3 
(505 
9496 

7432 
5422 
34/2 
1401 
9391 

447334 
45-5322 
46'33/Q 
47-1298 
47-9236 

33-57/4 
34-/709 
34-7704 
35-3699 

35-9694 

5844 
(842 
7839 
3836 
9833 

5975 
(974 
7974 
3973 
9973 

6105 
2(07 
8(09 
410 
#1/3 

6235 

2240 
8244 
4248 
0252 

6366 
2372 
8379 
4385 
0392 

6496 
2505 
85/4 
4522 
053) 

6626 
2637 
8648 
4660 
067) 

6756 
2770 
8783 
4797 
OS/0 

6886 
2902 
89)8 
4934 
0950 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

8233 
6237 
424  ( 
2245 
0249 

8/27 
6129 
4/3/ 
2/33 
0/35 

8021 
6021 
4021 
2022 
#022 

79/4 
59/3 
3911 
1910 
9909 

7808 
5805 
380( 
(798 
9795 

7701 
5696 
3691 
(686 
9682 

7594 
5588 
358/ 
(575 
9568 

7488 
5479 
347( 
/463 
9454 

738  / 
537/ 
336  / 
/35/ 
9341 

48-7274 
49  '5263 
50-3251 
5C(239 
5  f9227 

36  5688 
37-1683 
377678 
38-3673 
38-9668 

5830 
(828 
7825 
3822 
98/9 

5972 
(972 
7972 
397( 
997  ( 

61/4 

206 
8/18 
4120 
#/22 

6256 
226  / 
8265 
4269 
0273 

6398 
2405 
8411 
4418 
0424 

6540 
2549 
8558 
4567 
0576 

6682 
2693 
8704 
47)5 
0727 

6824 
2837 
8S5/ 
4864 
0878 

6965 
298) 
8997 
50)3 
(029 

61 
62 
63 
64 
65 

66 

67 
68 
69 

70 

8253 
6256 
4260 
2264 

0268 

8(37 

6/40 
4142 
2/44 
0/46 

8022 

6023 
4023 
2023 
#024 

7907 
5906 
3904 
(903 
9902 

7792 
5789 
3786 
(782 
9779 

7677 
5672 
3667 
(662 
9657 

756  / 
5555 
3548 
(541 
9535 

7446 
5437 
3429 
I42/ 
94/2 

7330  52V2/5 
5320  53-5203 
33/0  54-3/91 
(300  |  55-1(79 
9290  55-9/67 

39-5663 
40-1658 
40-7653 
41  '3648 
41-9643 

58/7 
18(4 
78// 
3808 
9805 

5970 
(970 
7969 
3969 
996S 

6/24 
2/26 
8/28 
4/29 
#/3/ 

6277 
2282 
8286 
4290 
0294 

643  / 
2437 

8444 
4450 
0457 

6584 
2593 
8602 
461) 
0620 

6738 

2749 
8760 
4771 
0783 

689) 
2905 
89)8 
4932 
0945 

7045 
3060 
9076 
5092 
1  108 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

8272 
6276 
4279 
2283 
0287 

8148 
6/50 
4/52 
2/54 
0/56 

8024 
6024 
4025 
2025 
#025 

7900 
5899 
3897 
(896 
9894 

7776 
5773 
3770 
(767 
9764 

7652 
5647 
3642 
(637 
9633 

7528 
552/ 
35/5 
(508 
950  / 

7404 
5395 
3387 
(379 
9370 

7280 
5270 
3259 
1249 
9239 

567/55 
57-5/44 
58-3/32 
59-1120 
59-9/08 

42-5637 
43V632 
43-7627 
44-3622 
44-96(7 

5803 
1800 
7797 
3794 
9792 

5968 
(968 
7967 
3967 
9966 

6/33 
2/35 
8(37 
4/39 
#/4( 

6298 
2303 
8307 
43  /( 
03/5 

6463 
2470 
8477 
4483 
0490 

6629 
2637 
8646 
4655 
0664 

6794 
2805 
88)6 
4827 
0838 

6959 
2972 
8986 
4999 
/0/3 

7/24 
3140 
9)55 
5/7/ 
087 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

8291 
6295 
4299 
2302 
0306 

8/58 

6160 
4/62 
2/65 
0/67 

8026 
6026 
4026 
2027 
#027 

7893 
5892 
3890 
(889 

9887 

7760 
5757 
3754 
(75( 

9748 

7628 
5623 
3618 
(6/3 

9608 

7495 
5488 
348/ 
(475 
9468 

7362 

5354 
3345 
(337 

9328 

7229 
52/9 
3209 
1199 
9(88 

60-7096 
61  -5084 
62-3072 
63-/060 

63-9048 

45-56(2 
46"(607 

46-7602 
47-3597 
47'959/ 

5789 
1786 
7783 
3780 
9778 

5966 
(965 
7965 
3964 
9964 

6(43 
2(44 
8146 
4(48 
#/50 

63/9 
2324 
8328 
4332 
0336 

6496 
2503 
8509 
45/6 
0522 

6673 
2682 
869) 
4699 
0708 

6850 
2861 
8872 
4883 
0894 

7026 
3040 
9053 
5067 
/080 

7203 
32/9 
9235 
5250 
(266 

81 
82 
83 
84 
85 

8310 
6314 
4318 
232/ 
0325 

8169 
6I7/ 
4/73 
2/75 
0177 

8027 
6028 
4028 
2028 
#029 

7886 
5885 
3883 
(882 
9880 

7745 
574/ 
3738 
1735 
9732 

7603 
5598 
3593 
(588 
9584 

7462 
5455 
3448 
/442 
9435 

7320 
53/2 
3303 
(295 
9286 

7/78 
5(68 
3(58 
1(48 
9(38 

64'7037 
65-5025 
66-30/3 
67-/00/ 
67-8989 
68  '6977 
69-4965 
70  2953 
71  094/ 
71  8929 

48-5586 
49-J58/ 
497576 
50-3571 
50-9566 

5775 
1772 
7769 
3767 
9764 

5963 
/963 
7963 
3962 
9962 

6/52 
2/54 
8/56 
4/58 
#(59 

6340 
2345 
8349 
4353 
0357 

6529 
2535 
8542 
4548 
0555 

67/7 
2726 
8735 
4744 
0753 

6905 
29)7 
8928 
4939 
0950 

7094 
3/07 
9/21 
5134 
)I48 

7282 
3298 
93(4 
5329 
(345 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

8329 
6333 
4337 
234  / 
0344 

8/79 
6(81 
4183 
2/85 
0/87 

8029 
6029 
4030 
2030 
#030 

7879 
5878 
3876 
(875 
9873 

7729 
5726 
3723 
/7/9 
9716 

7579 
5574 
3569 
(564 
9559 

7428 
5422 
3415 
/408 
9402 

7278 

5270 
326/ 
1253 

9244 

7(28 
5((7 
3(07 
(097 
9087 

5C556/ 
52'/556 
52'755( 
53-3545 
53-9540 

5761 
1758 
7755 
3753 
9750 

596  / 
/96( 
7960 
3960 
9959 

6(61 
2(63 
8/65 
4/67 
#169 

636/ 
2366 

8370 
4374 
0378 

656  / 
2568 
8574 
458  ( 

0588 

676/ 
2770 
8779 
4788 
0797 

696) 
2973 
8984 
4995 
(006 

7161 
3175 
9188 
5202 
)2/5 

736) 
3377 
9393 
5409 
(424 

86 

87 

88 
89 
90 

91 
92 
93 
94 
95 

8348 
6352 
4356 
2360 
0364 

8(90 
6/92 
4194 
2/96 
0/98 

8031 
603/ 
403  / 
2032 
#032 

7872 
5S7I 
3869 
1868 
9866 

77/3 
57/0 
3707 
/704 
9700 

7554 
5549 
3544 
/539 
9535 

7395 
5388 
3382 
/375 
9368 

7236 
5228 
32/9 
(211 
9202 

7077 
5067 
3057 
1046 

9036 

72'69I8 
73-4906 
74'2B94 
75-0882 
75-8870 

54-5535 
55-/530 
55  '7525 
56  3520 
56'95/S 

5747 
(744 
7742 
3739 
9736 

5959 
/959 
7958 
3958 
9957 

6/7/ 
2/73 
8/74 
4/76 
#/78 

6382 
2387 
839  / 
4395 
0399 

6594 
260  ( 
8607 

46/4 
0620 

6S06 
28/5 
8823 
4832 
084) 

70/7 
3028 
9040 
505( 

(062 

7229 
3242 
9256 
5269 
(283 

7440 
3456 
9472 
5488 
1504 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

53 

8367 
637/ 
4375 
2379 

0383 

8200 
6202 
4204 
2206 

0238 

8032 
6033 
4033 
2033 

#034 

7865  j  7697 
5864  j  5694 
3862  369/ 
I86(  (688 
9859  9685 

7530 
5525 
3520 
(5/5 
95/0 

7362 
5355 
3348 
/342 
9335 

7(94 
5186 
3(77 
((69 
9(60 

7026 
50/6 
3006 
0996 

8986 

76-6858 
77  '4846 
78-2834 
79-0822 
79-88/1 

57-5510 
58-/505 

58-7500 
59-3494 
59-9489 

5733 
/730 
7728 
3725 

9722 

5957 
/956 
7956 
3955 

9955 

6180 
2/82 
8184 
4186 
#(88 

6403 
2408 
84/2 
44/6 
0420 

6627 
2633 
8640 
4646 
0653 

6850 
2859 
8868 

4877 
0885 

7073 
3084 
9096 
5/07 
1118 

7296 
33/0 
9323 
5337 
1350 

75/9 
3535 
9551 
5567 
(583 

96 
97 
98 
99 
(00 

10' 

H' 

| 

7' 

0 

5' 

4' 

V 

'2' 

1' 

10' 

9'  1  8'  |  T 

6'    ft'  |  4' 

3" 

2'  |  r 

SINE. 

COSINE.            53° 

TRAVERSE  TABLES. 


37 
i 

2 
3 
4 

5 

COSINE. 

SINE.             37° 

Of 

P 

2' 

3' 

4'  \  ;.' 

6    1 

9 

9' 

0'     1' 

2' 

3 

4' 

5' 

6' 

1 

8' 

V 

1 

2 
3 
4 
5 

7986 
5973 
3959 
1945 
9932 

7985 
5969 
3954 
1938 
9923 

7983 
5966 
3949 
1931 
9914 

7981 
5962 
3943 
1924 
9906 

7979 
5959 
3938 
1917 
9897 

7978 
5955 
3933 
19/0 
9888 

7976 
5952 
3923 
(903 
9879 

7974 
5948 
3922 
1896 
9870 

7972 
5945 
3917 
1889 
9862 

7971 
C594/ 
2'39I2 
3'I882 
3  '9853 

•60/8 
/'2036 
C8054 
2'4073 
3-0091 

6020 
2041 
8061 
4082 
0102 

6023 
2046 
8068 
4091 
01/4 

6025 
2050 
8075 
4100 
0/26 

6027 
2055 
8082 
4110 
0137 

6030 
2060 
8089 
4119 
0149 

6032 
2064 
8096 
4128 
0160 

6034 
2069 
8103 
4138 
0172 

6037 
2073 
8110 
4147 
0184 

6039 
2078 
81/7 
4156 
0195 

6 

7 
8 
9 
10 

7918 
5904 
3891 
1877 
9864 

7908 
5892 
3877 
1861 

9846 

7897 
5880 
3863 
1846 
9829 

7887 
586S 
3849 
1830 
98M 

7876 
5855 
3835 
1814 
9793 

7866 
5843 
3821 
(798 

9776 

7855 
5831 
3807 
1783 
9758 

7845 
58/9 
3793 
1767 
974  / 

7834 
5806 
3779 
1751 

9723 

A'  7823 

S'5794 
6  '3765 
7-1735 

7'9706 

3-6109 
4-2127 
4-8145 
5'4I63 
6-0182 

6123 

2143 
8164 
4/84 
0205 

6137 
2160 
8182 
4205 

0228 

615; 

2176 
8201 
4226 
0251 

6165 
2192 
8220 
4247 
0274 

6179 
2208 
8238 

4268 
0298 

6192 
2225 
8257 
4289 
0321 

6206 
2241 
8275 
4310 

0344 

6220 
2257 

8294 
4330. 
0367 

6234 
2273 
8312 
4351 

0390 

6 

7 
8 
9 
10 

II 
12 
13 

14 
15 
16 
17 
18 
19 
20 

7850 
5836 
3S23 
1809 
9795 

783  / 
5S/5 
3800 
1784 
9769 

7811 
5794 
3777 
1760 
9743 

7792 
5773 
3754 
(735 
9717 

7773 
5752 
3732 
1711 
9690 

7754 
573/ 
3709 
1686 
9664 

7734 
5710 
3686 
1662 
9638 

77/5 
5689 
3663 
1637 
9611 

7696 
5668 
3640 
16/3 
9585 

8  '7676 
9'5647 
IO'36I7 
11-1588 
1  1  "9559 

6'6200 
7'22/S 
7-8236 
8  '4254 
9'0272 

6225 
2246 
8266 
4287 
0307 

6251 
2274 
8296 
4319 
0342 

6276 
2301 
8327 
4352 
0377 

6302 
2329 
8357 
4384 
0412 

6327 
2357 
8387 
44/7 
0446 

6353 
2385 
8417 
4449 

048/ 

6378 
2413 
8447 
4482 
0516 

6404 
2441 
8477 
4514 
0551 

6429 
2468 
8507 
4547 
0586 

II 
12 
13 
14 
15 

7782 
5768 
3754 
(741 
9727 

7754 
5738 
3723 
1707 
9692 

7726 
5709 
3691 
1674 
9657 

7698 
5679 
3660 
1641 
9622 

7670 
5649 
3628 
1608 
9587 

7642 
5619 
3597 
1574 
9552 

7613 
5589 
3565 
1541 
9517 

7585 
5559 
3534 
1508 
9482 

7557 
5530 
3502 
(474 

9447 

127529 
13-5500 
14-3470 
I5-/44I 
15-94/1 

9'6290 
/  Q'2309 
(0-8327 
1  1  "4345 
12-0363 

6328 
2348 
8369 
4389 
0409 

6365 
2388 
8410 
4433 

0456 

6402 
2427 
8452 
4477 
0502 

6439 
2466 
8494 
4521 
0549 

6476 
2506 
8536 
4565 
0595 

6513 

2545 
8577 
4610 
0642 

6550 

2585 
86(9 
4654 
0688 

6588 
2624 
8661 
4698 

0734 

6625 
2664 
8703 
4742 
0781 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

77/3 
5700 
3686 
1673 
9659 

7677 
5661 
3646 
/630 
9615 

7640 
5623 
3606 
1588 
9571 

7603 
5584 
3565 
1546 
9528 

7566 
5546 
3525 
1504 

9484 

7529 
5507 
3485 
1462 
9440 

7493 
5468 
3444 
1420 
9396 

7456 
5430 
3404 
1378 
9352 

74/9 
539  / 
3364 
1336 
9308 

I6'7382 
17  5353 
IS'3323 
/9-I294 
I9'9264 

I2'638I 
13-2399 
(3'84/7 
14-4436 
15-0454 

6430 
2450 
8471 
4491 
0512 

6479 
250  / 
8524 
4547 
0570 

6527 
2553 
8578 
4603 
0628 

6576 
2604 
8631 
4659 
0686 

6625 
2655 
8684 
47/4 
0744 

6674 
2706 
8738 
4770 
0802 

6722 
2757 
8791 
4826 
0860 

6771 
2808 
8845 
4881 
09(8 

6820 
2859 
8898 
4937 
0976 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

7645 
5632 
3618 
1604 
9591 

7600 
5584 
3569 
1554 
9538 

7554 
5537 
3520 
1503 
9486 

7509 
5490 
3471 
1452 
9433 

7463 
5442 
3422 
1401 
93SO 

7417 
5395 
3373 
1350 
9328 

7372 

5348 
3323 
/299 
9275 

7326 
5300 
3274 
1248 
9223 

7281 
5253 
3225 
1198 
9170 

20-7235 
2T5205 
22-3176 
23'II47 
23-9117 

I5'6472 
I6'2490 
/6-8503 
/7'4526 
/  8-0545 

6532 
2553 
8573 
4594 
06/4 

6593 
26/5 
8638 
4661 
0684 

6653 
2678 
8703 
4728 
0754 

6713 
2741 

8768 
4796 
0823 

6774 
2804 
8833 
4863 
0893 

6834 
2866 
8898 
4930 
0962 

6894 
2929 
8963 
4998 
(032 

6955 
2991 
9028 
5065 
1102 

70(5 

3054 
9093 
5132 
1171 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

7577 
5563 
3550 
1536 
9522 

7523 
5507 
3492 
1477 
9461 

7468 
5451 
3434 
1417 
9400 

74/4 
5395 
3376 
1357 
9339 

7360 
5339 
3318 
1298 
9277 

7305 
5283 
3261 
1238 
9216 

7251 
5227 
3203 

;/79 

9154 

7197 
5171 
3/45 
1119 
9093 

7142 
5115 
3087 
(059 
9032 

24-7088 
25'5058 
26-3029 
27-0999 
27-8970 

/8'6563 
19-2581 
19-8599 
20-46/7 
21  '0635 

6635 
2655 
8676 
4696 
07/7 

6707 
2729 
8752 
4775 
0798 

6779 
2804 
8829 
4854 
0879 

6S5I 
2878 
8905 
4933 
0960 

6923 
2952 
8982 
50/2 

1042 

6994 
3027 
9059 
5091 
1/23 

7066 
3101 
9135 
5170 
1204 

7138 
3(75 
9212 
5248 
1285 

7210 
3249 
9288 
5327 
1366 

31 
32 
33 
34 
35 

36 
37 
38 
39 

40 

7509 
5495 
34SI 
1468 
9454 

7446 
5430 
34/5 
(409 

9384 

7383 
5366 
3348 
1331 
93/4 

7320 
5301 
3282 
1263 

9244 

7256 
5236 
3215 
1195 

9174 

7193 
5171 
3149 
1126 
9104 

7130 

5/06 
3082 
(058 
9034 

7067 

5041 
3015 
0989 
8963 

7004 

4976 
2949 
0921 
8893 

28  '694  / 
29  '49  II 
30'2882 
31  '0852 
31-8823 

2C6653 

22-2672 
22'8690 
23-4708 
24-0726 

6737 
2758 
8778 
4798 
0819 

6821 

2843 
8866 
4889 
09/2 

6904 

2929 
8954 
4980 
1005 

6988 
3015 
9043 
5070 
1098 

7071 
3101 
9131 
5161 
1190 

7155 

3187 
9219 
5251 
I2S3 

7238 
3273 

9307 
5342 
1376 

7322 
3359 
9395 
5432 
1469 

7405 
3444 
9483 
5522 
1562 

36 
37 

38 
39 
40 

41 
42 
43 
44 
45 

7441 
5427 
3413 
1400 
9386 

7369 
5353 
•3338 
1323 
9307 

7297 
5280 
3263 
1246 
9228 

7225 
5206 
3/87 
1/68 
9150 

7/53 
5133 
31/2 
(091 

9071 

7081 
5059 
3037 
1014 
8992 

7009 
4985 
2961 
0937 
89/3 

6937 
4912 
2886 
0860 
8834 

6865 
4838 
2810 
0782 
8755 

32-6793 
33-4764 
34-2735 
35-0705 
35-8676 

24-6744 
25-2762 
25-8780 
26-4799 
27-08(7 

6839 
2860 
8880 
4901 
0921 

6935 
2957 
8980 
5003 
1026 

7030 
3055 
9080 
5/05 
//30 

7125 
3/52 
9/80 
5207 
1235 

7220 
3250 
9280 
5309 
1339 

73/5 
3347 
9379 
54/2 
1444 

7410 
3445 
9479 
5514 
1548 

7505 
3542 
9579 
5616 
1652 

7601 
3640 
9679 
5718 
1757 

4/ 
42 
43 
44 
45 

46 
47 
48 
49 
50 

7372 
5359 
3345 
1331 
93/8 

7292 
5276 
3261 
1246 
9230 

7211 
5194 
3177 
1/60 
9143 

7131 
5M2 
3093 
1074 
9055 

7050 
5029 
3009 
0988 
8967 

6969 

4947 
2925 
0902 
8880 

6889 
4864 
2840 
08/6 
8792 

6808 
4782 
2756 
0730 
8704 

6727 
4699 
2672 
0644 
8616 

36'6646 
37'46I7 
38-2587 
39-0558 
39-8529 

27'6835 
28-2853 
28-8871 
29-4889 
30-0908 

6942 
2962 
8983 
5003 
1024 

7049 
3071 
9094 
5/17 
1140 

7155 
3180 
9206 
5231 
1256 

7262 
3290 
93/7 
5345 
1372 

7369 
3399 
9428 
5458 
1483 

7476 
3508 
9540 
5572 
1604 

7582 
3617 
9651 

5686 
7720 

7689 
3726 
9763 
5799 
1836 

7796 
3835 
9874 
5913 
1952 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
~56 
57 
58 
59 
60 

7304 
5290 
3277 
1263 
9250 

72/5 
5199 
3184 
1169 
9153 

7126 
5108 
3091 
1074 
9057 

7036 
5017 
2998 
0979 
8961 

6947 
4926 
2905 
0885 
8864 

6857 
4835 
28/2 
0790 
8768 

6768 
4744 
27/9 
0695 
8671 

6678 
4652 
2626 
0601 
8575 

6589 
4561 
2533 
0506 
8478 

40'6499 
41  '4470 
42-2440 
43-04// 
43'  838  f 

30'6926 
3  1'  2944 
3T8962 
32-4980 
33-0998 

7044 
3065 
9085 
5/06 
1126 

7163 
3185 
9208 
5231 
1254 

7281 
3306 
9331 
5356 
I38( 

7399 
3427 
9454 
5482 
1509 

75/8 
3548 
9577 
5607 
1637 

7636 
3668 
9700 
5732 
1764 

7754 
3789 
9823 
5858 
1892 

7873 
3909 
9946 
5983 
2020 

7991 
4030 
#069 
6108 
2(47 

51 
52 
53 
54 
55 

7236 
5222 
3209 
1195 

9I8/ 

7138 
5122 
3107 
1092 

9076 

7040 
5023 
3005 
0988 
8971 

6942 
4923 
2904 
0885 
8866 

6843 
4823 
2802 
0781 
8761 

6745 
4723 
2700 
0678 
8656 

6647 
4623 
2599 
0575 
8550 

6549 
4523 
2497 
0471 
8445 

6450 
4423 
2395 
0367 
8340 

44  6352 
45-4323 
46  '2293 
47-0264 
47  '8234 

33-7016 
34-3035 
34-9053 
35'507I 
36-1089 

7146 
3/67 
9187 
5208 
1228 

7277 
3299 
9322 
5345 
1368 

7407 
3432 
9457 
5482 
(507 

7537 
3564 
9591 
5619 
1646 

7667 
3696 
9726 
5756 
/786 

7796 
3829 
9861 
5893 
(925 

7926 
3961 
9995 
6030 
2064 

8056 
4093 
#130 
6166 
2203 

8186 
4225 
0264 
6303 
2342 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

7/68 
5/54 
3140 
1127 
91/3 

7061 
5045 
3030 
1015 
8999 

6954 
4937 
2920 
0903 
8885 

6847 
4828 
2809 
0790 
8772 

6740 
4720 
2699 
0678 
8658 

6633 
4611 
2588 
0566 
8544 

6526 
4502 
2478 
0454 
8430 

6419 
4393 
2367 
0341 
8315 

6312 
4284 
2257 
0229 
820  / 

48'6205 
49'4I75 
50-2146 
5fOII7 
51-8087 

36-7107 
37-3/25 
37-9143 
38-5162 
39'IISO 

7249 
3269 
9290 
5310 
(331 

7390 
3413 
9436 
5459 
1482 

7532 
3557 
9582 
5607 
1633 

7674 
3701 
9729 
5756 
1784 

7815 
3845 
9875 
5905 
1934 

7957 
3989 
#021 
6053 
2085 

8098 
4(33 
0167 
6202 
2236 

8240 
4277 
03/3 
6350 
2387 

8381 
4420 
0459 
6498 
2537 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 

67 
68 
69 
70 

7099 
5086 
3072 
1058 
9045 

6984 
4968 
2953 
0938 
8922 

6868 
485/ 
2834 
08/7 
8800 

6753 

4734 
27/5 
0696 
8677 

6637 
46/6 
2596 
0575 
8554 

6521 
4499 
2476 
0454 
8432 

6405 
4381 
2357 
0333 
8309 

6290 
4264 
2238 
0212 
8186 

6174 
4146 
2118 
#091 
8063 

52-6058 
53'4028 
54'/999 
54-9969 
55-7940 

39'7I98 
40-3216 
40-9234 
4  1  '5252 
42-1271 

7351 
3372 
9392 
54/3 
1433 

7504 
3527 
9550 
5573 
1596 

7658 
3683 
9708 
5733 
1758 

7811 
3838 
9866 
5893 
I92/ 

7964 
3994 
#024 
6053 
2083 

81(7 
4/49 
0(81 
62)4 
2246 

8270 
4305 
0339 
6374 
2408 

8423 
4460 
0497 
6534 
2570 

8577 

4616 
0655 
6694 
2733 

71 
72 
73 
74 
75 

7031 
5018 
3004 
0990 
8977 

6907 
4891 
2876 
0861 
8845 

6783 
4765 
2748 
0731 
87/4 

6658 
4639 
2620 
0601 
8583 

6534 
4513 
2492 
0472 
8451 

6409 
4387 
2364 
0342 
8320 

6285 
4260 
2236 
0212 
8188 

6160 
4134 
2108 
#082 
8056 

6035 
4008 
1980 
9952 
7925 

56'59// 
57-3881 
58-1852 
58-9822 
597793 

427289 
43-3307 
43-9325 
44-5343 
45-I36/ 

7454 
3474 
9495 
5515 
1535 

76/8 
3641 
9664 
5687 
1710 

7783 
3808 
9834 
5S59 
1884 

7948 
3976 
#003 
6030 
2058 

8113 
4/43 
0172 
6202 
2232 

8278 
4310 
0342 
6374 
2406 

8442 
4477 
0511 
6546 
2580 

8607 
4644 
0680 
67/7 
2754 

8772 
4811 
0850 
6889 
2928 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 
80 

6963 
4949 
2936 
0922 
8908 

6830 
4815 
2799 
0784 
8768 

6697 
4680 
2663 
0645 
8628 

6564 
4545 
2526 
0507 
8488 

6430 
4410 
2389 
0368 
8348 

6297 
4275 
2252 
0230 
8208 

6164 
4140 
2/15 

#091 
8067 

6030 
4004 
1979 
9953 
7927 

5897 
3869 
1842 
9814 
7786 

60  "5763 
61  '3734 
62-1705 
62-9675 
63-7646 

45-7379 
46-3398 
46-94(6 
47  '5434 
48'  (452 

7556 
3576 
9597 
5617 
1638 

7732 
3755 
9778 
5801 
1824 

7909 

3934 
9959 
5984 
2009 

8085 
4113 
#140 
6/68 
2/95 

8262 
4292 
032  / 
6351 
2381 

8438 
4470 
0502 
6534 
2566 

8614 

4649 
0683 
6718 
2752 

8791 
4827 
0864 
6901 
2938 

8967 
5006 
(045 
7084 
3123 

81 
82 
83 
84 
85 

6895 
4881 
2867 
0854 
8840 

6753 
4738 
2722 
0707 
869  / 

6611 
4594 
2577 
0560 
8543 

6469 
4450 
2431 
0412 
8394 

6327 
4306 
2286 
0265 
8244 

6185 
4163 
2140 
#118 
8095 

6043 
40/9 
(995 
9970 
7946 

5901 
3875 
(849 
9823 
7797 

5759 
3731 
1703 
9676 
7648 

64-56/6 
65-3587 
66-1557 
66-9528 
67-7499 

48'7470 
49-3488 
49-9506 
50-5525 
5T(543 

7658 
3679 
9699 
5720 
1740 

7846 
3369 
9892 
5915 
1938 

8034 
4060 
#085 
61/0 
2135 

8223 
4250 
0277 
6305 
2332 

8411 
4440 
0470 
6500 
2530 

8598 
4631 
0663 
6695 
2727 

8786 
4821 
0855 
6890 
2924 

8974 
5011 
1048 
7084 
3/2/ 

9/62 
5201 
1240 
7279 
3318 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

6827 
48/3 
2799 
0786 
8772 

6676 
466  / 
2645 
0630 
8614 

6525 
4508 
2491 
0474 
8457 

6375 
4356 
2337 
0318 
8299 

6224 
4203 
2183 
0162 
8141 

6073 
4051 
2028 
#006 
7983 

5922 

3898 
1874 
9850 

7826 

5771 
3745 
1719 
9693 
7668 

5620 
3593 
1565 
9537 
7510 

68  '5469 
69-3440 
70-1410 
70-9381 
71-7351 

51  '7561 
52-3579 
52-9597 
53-56/5 
54-1634 

7761 
3781 
9802 
5822 
1843 

7960 
3983 
#006 
6029 
2052 

8/60 
4185 
02/0 
6235 
2261 

8360 
4387 
0415 
6442 
2470 

8559 

4589 
0619 
6649 
2678 

8759 
4791 
0823 
6855 

2887 

8958 
4993 
1027 
7062 
3096 

9158 
5195 
1231 
7268 
3305 

9357 
5396 
1435 
7474 
3513 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

6758 
4745 
2731 
0717 
8704 

6599 
4584 
2568 
0553 
8537 

6440 
4422 
2405 
0388 
8371 

6280 
4261 
2242 
0223 
8205 

6121 
4/00 
2079 
#059 
8038 

5961 
3939 
19/6 
9894 
7871 

5801 
3777 
/753 
9729 
7705 

5642 
36/6 
/590 
9564 
7538 

5482 
3454 
1427 
9399 
7371 

72-5322 
73  '3293 
74-1263 
74-9234 
75V204 

54-7652 
55-3670 
55-9688 
56-5706 
57-1724 

7863 
3884 
9904 
5924 
(945 

8074 
4097 
#120 
6/43 
2/66 

8286 
4311 
0336 
6361 
2386 

8497 
4524 
0552 
6579 
2607 

8708 
4738 
0768 
6797 
2827 

8919 
4951 
0983 
7016 
3048 

9130 
5165 
1199 
7234 
3268 

9341 
5378 
1415 
7452 
3488 

9552 
5591 

1631 
7670 
3709 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

96 

97 
98 
99 
100 

52 

6690 
4676 
2663 
0649 
8636 

6522 
4507 
2491 
0476 

8460 

6354 
4337 
2320 
0302 
8285 

6186 
4167 
2148 
#129 
8110 

6017 
3997 
(976 
9955 
7935 

5849 
3827 
1804 
9782 
7759 

5681 
3656 
1632 
9608 
7584 

5512 
3486 
1460 
9434 
7408 

5344 
3316 
1288 
9261 
7233 

76-5175 
77-3145 
78-1/16 
78-9087 
79-7057 

57-7742 
58-3761 
58-9779 
59-5797 
60-1815 

7965 
3986 
#006 
6027 
2047 

8188 
42/1 
0234 
6257 
2280 

8411 
4436 
0461 
6487 

25/2 

8634 

4662 
0689 
6716 
2744 

8857 
4887 
0916 
6946 
2976 

9080 
5112 
1144 
7176 
3208 

9302 
S337 
1371 

7406 
3440 

9525 
5562 
1598 
7635 
3672 

9748 
5787 
1826 
7S65 
3904 

60' 

59'  |  58' 

57'  i  56'  |  55'   54'  |  53' 

52' 

51' 

60' 

59'   53' 

57'  |  56'  |  5.V  |  54'   53'  |  5? 

51' 

SINE. 

COSINE.            52° 

TRAVERSE  TABLES. 


37 
i 

2 
3 
4 
5 

COSINE. 

SINE.             37° 

10'  |  11'   1-2' 

13' 

14'  |  15' 

16'   17'  \  18'    19 

10' 

11'  |  12'   13'   14' 

15'  |  16'  |  17'   18'   10' 

/ 

2 
3 

4 
5 

7969 
5938 
3906 
(875 
9844 

7967 
5934 
390  / 
(868 
9835 

7965 
593  ( 
3896 
1861 
9826 

7964 
5927 
389  ( 
(854 
98/8 

7962 
5924 
3885 
(847 
9809 

7960 
5920 
3880 
/840 
9800 

7958 
59(7 
3875 
(833 

979) 

7956 
59/3 
3869 
(826 
9782 

7955 
5909 
3864 
(819 
9774 

7953 
(  '5906 
2'3859 
3'(8I2 
3'9765 

•604( 
(  -2083 
C8/24 
2'4/65 
3-0207 

6044 
2087 
8(3( 
4(75 

02/8 

6046 
2092 
8(38 
4(84 

0230 

6048 
2097 
8(45 
4(93 
0242 

6051 
2)0( 
8(52 
4202 
0253 

6053 
2(06 
8)59 
42)2 
0265 

6055 
201 
8)66 
4221 

0276 

6H58 
21(5 
8(73 
4230 
0288 

6060 
2(20 
8(80 
4240 
0299 

6062 
2/24 
8/87 
4249 
03O 

6 

7 
8 
9 
/O 

78(3 
5782 
375  ( 
(7(9 

9688 

7802 
5769 
3736 
/704 
967/ 

7792 
5757 
3722 
(688 
9653 

778( 
5745 
3708 
/672 
9635 

7771 
5732 
3694 
(656 
96(8 

7760 
5720 
3680 
(640 
9600 

7750 
5708 
3666 
(624 
9583 

7739 
5695 
3652 
(60S 
9565 

7728 
5683 
3638 
(593 

9547 

4'77(8 
5'567( 
6  '3624 
7'  (577 

7-9530 

3-6248 
4'2289 
4'833( 
5  '4372 
6'04/4 

6262 
2306 
8349 
4393 
0437 

6276 
2322 
8368 
4414 

0460 

6290 
2338 
8386 
4435 
0483 

6304 
2354 
8405 
4456 
0506 

63(8 
237  ( 
8424 
4476 
0529 

6332 
2387 
8442 
4497 
0553 

6345 
2403 
846  ( 
4518 
0576 

6359 
24(9 
8479 
4539 

0599 

6373 
2435 
8493 
4560 
0622 

6 
7 
8 
9 
(0 

// 
(2 
13 
14 
IS 

7657 
5626 
3595 
(563 
9532 

763S 
5605 
3572 
/539 
9506 

76(8 
5584 
3549 
(5/4 

9479 

7599 
5562 
3526 
(490 
9453 

7580 
554  / 
3503 
(465 
9427 

7560 
5520 
3480 
(440 
9400 

754( 
5499 
3457 
(4(6 
9374 

7521 
5478 
3434 
(39( 
9347 

7502 
5457 
34/2 
(366 
9321 

8'7483 
9-5436 
(0-3389 
/C(342 
(  /  '9295 

6-6455 
7  '2496 
7  '8538 
8  '4579 
9-0620 

6480 
2524 
8568 
46(( 
0655 

6506 
2552 
8598 
4644 
0690 

653) 
2580 
8628 
4676 
0725 

6557 
2607 
8658 
4709 

0759 

6582 
2635 
8688 
4741 
0794 

6609 
2663 
87(8 
4774 
0829 

6633 
269  ( 
8748 
4806 
0864 

6659 
27(9 

8778 
4838 
0898 

66S4 
2746 
8S09 
487( 
0933 

O 
12 
13 
14 
15 

16 
17 
IS 
19 
20 

750( 
5470 
3439 
(407 
9376 

7473 
5440 
3407 
1374 
934/ 

7445 
54(0 
3375 
(34( 

9306 

7417 
5380 
3344 
(307 
927( 

7388 
5350 
33/2 
/274 
9236 

7360 
5320 
3280 
(240 
9200 

7332 
5290 
3249 
(207 
9/65 

7304 
5260 
32(7 
1(73 

9/30 

7276 

5230 
3/85 
('40 

9095 

(27248 
(3-5201 
(4-3(53 
(5-/(06 
(5'9059 

9'6662 
(0'2703 
10-8744 
(  /  '4786 
(2-0827 

6699 
2742 
8786 
4830 
0873 

6736 
2782 
8828 

4874 
0920 

6773 
282( 

8870 
49)8 
0966 

68/0 
286  ( 
89)1 
4962 
(0(2 

6847 
2900 
8953 
5006 
(059 

6884 
2939 
8995 
5050 
((05 

692( 
2979 
9036 
5094 
1151 

6958 
30(8 
9078 
5138 
098 

6995 
3057 
9(20 
5(82 

(244 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

7345 
53/4 
3283 
(252 
9220 

7308 
5275 
3242 
/209 
9(76 

727( 
5237 
3202 
1167 
9(32 

7234 
5/98 
3161 
1125 
9089 

7/97 
5159 
3(2/ 
1083 
9045 

7/60 
5(20 
3080 
1040 
900( 

7(23 
5082 
3040 
0998 
8956 

7086 
5043 
2999 
0956 
89(2 

7049 
5004 
2959 
09/4 
8868 

(6-70/2 
/  7  '4965 
(8-29(8 
(9-087) 
(9-8824 

(2'6868 
(3'29(0 
/3'895I 
(4-4993 
(5'(034 

69/7 
296( 
9005 
5048 
(092 

6966 
30/2 
9058 
5/04 
((50 

70)4 
3063 
9111 
5159 
(208 

7063 
3(14 
9(64 
52(5 
1266 

7))2 
3)65 
92(8 
5271 
(324 

7)60 
3216 
927) 
5326 
(38( 

7209 
3267 
9324 
5382 
(439 

7258 
33)7 
9377 
5437 
(497 

7306 
3368 
943) 
5493 
(555 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

7/89 
5/58 
3(27 
(096 

9064 

7(44 
Sill 
3078 
(045 
90(2 

7098 
5063 
3028 
0994 
8959 

7052 
50(6 
2979 
0943 
8906 

7006 
4968 
2930 
0892 
8853 

6961 
492( 
28S( 
084( 
8SO( 

69(5 

4873 
2831 
0790 
8748 

6869 
4825 
2782 
0738 
8695 

6823 
4778 
2733 
0687 
8642 

20-6777 
2  /  -4730 
22-2683 
23-0636 
23-8589 

(5-7075 
(6-3(17 
(6-9(58 
(7-5(99 
(S'/24( 

7(36 
3)79 
9223 
5267 
(3(0 

7/96 
3242 
9288 
5334 
(380 

7256 
3304 
9353 
540) 
(449 

73(6 
3367 
94)7 
5468 
)5(9 

7376 
3429 

9482 
5535 
(588 

7437 
3492 
9547 
5602 
(658 

7497 
3554 
9612 
5670 
(727 

7557 
36)7 
9677 
5737 
)797 

76)7 
3679 
9742 
5804 
1866 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

7033 
5002 
2971 
0940 
8909 

6979 
4946 
29/3 
0880 
8847 

6924 
4890 
2855 
0820 
8785 

6S70 
4833 
2797 
0760 
8724 

68/5 
4777 
2739 
070  ( 
8662 

676( 
472( 
268( 
0641 
860( 

6706 
4664 
2623 
0581 
8539 

665( 
4608 
2564 
052  / 
8477 

6597 
4552 
2506 
046  ( 
8416 

24-6542 
25-4495 
26-2448 
27'040I 
27-8354 

(8  '7282 
(9-3323 
(9-9365 
20-5406 
2C/447 

7354 
3398 
944  ( 
5485 
1529 

7426 
3472 
95(8 
5564 
(6(0 

7498 
3546 
9594 
5642 

1691 

7569 
3620 
9671 
5721 
1772 

764( 
3694 
9747 
5800 
(853 

77/3 
3768 
9823 
5879 
(934 

7785 
3842 
9900 
5957 
20(5 

7856 
39(6 
9976 
6036 
2096 

7928 
3990 
#053 
6O5 
2(77 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

6877 

4846 
28/5 
0784 
8753 

68(4 
478( 
2748 
07(5 
8682 

675  ( 
47/6 

2681 
0647 
86/2 

6687 
465  ( 
26/5 
0578 
8542 

6624 
4586 
2548 
0509 
847  ( 

656  ( 
452  ( 

248  ( 
0441 

8401 

6497 
4456 
24/4 
0372 
8330 

6434 
4390 
2347 
0303 

8260 

6370 
4325 
2280 
0235 
8/89 

28'6307 
29-4260 
30-22/3 
3/'0(66 
3C8O9 

2C7489 
22-3530 
22-9572 
23-56(3 
24"(654 

7572 
36(6 
9660 
5703 
(747 

7656 
3702 
9748 
5794 
(840 

7739 
3787 
9836 
5884 
1932 

7822 

3873 
9924 
5974 
2025 

7906 
3959 
#0)2 
6065 
2)(8 

7989 
4044 
0(00 
6/55 
22/0 

8073 
4)30 
0/88 
6245 
2303 

8(56 
42(6 
0276 
6335 

2395 

8239 
4301 
0364 
6426 

2489 

41 

42 
43 
44 
45 

672  / 
4690 
2659 
0628 
8597 

6649 
4616 
2583 
0551 
8518 

6577 
4543 
2508 
0473 
8438 

6505 
4469 
2432 
0396 
8359 

6433 
4395 
2357 
03(8 
8280 

636  ( 
4321 
2281 
024  ( 
820  ( 

6289 
4247 
2205 
0163 
8/22 

62/6 
4/73 
2(29 
0086 
8042 

6/44 
4099 
2054 
#008 
7963 

32-6072 
33-4025 
34-1978 
34-9931 
35-7884 

24-7696 
25-3737 
25-9778 
26-5820 
27'/86( 

779( 
3834 
9878 
5922 
(965 

7886 
3932 
9978 
6024 
2070 

79S) 
4029 
#077 
6)26 
2(74 

8076 
4(26 
0(77 
6227 
2278 

8/7( 
4223 
0276 
6329 
2382 

8265 
432( 
0376 
643  ( 
2486 

8360 
44)8 
0476 
6533 
259  / 

8455 
45)5 
0575 
6635 
2695 

8550 
46)2 
0675 
6737 
2799 

41 
42 

43 
44 
45 

46 
47 

48 
49 
50 

6565 
4534 
2503 
0472 
8441 

6485 
4452 
24(9 
0386 
8353 

6404 
4369 
2334 
0300 
8265 

6323 
4286 
2250 
02/3 
8(77 

6242 
4204 
2(65 
0(27 
8089 

6161 
4/2( 
208  ( 

#04( 
800  ( 

6080 
4038 
(996 
9955 
79/3 

5999 
3955 
(9(2 
9868 
7825 

59(8 
3873 
(827 
9782 
7737 

36-5837 
37-3790 
38'(743 
38  9696 
397649 

27  "7902 

28'3944 
28-9985 
29  '6026 
30-2068 

8009 
4053 
#096 
6/40 
2(84 

8116 
4(62 
0208 
6254 
2300 

8222 
4270 
03(9 
6367 

24/5 

8329 
4379 
0430 
648( 
1'53) 

8435 
4488 
054) 
6594 
2647 

8542 
4597 
0652 
6707 
2763 

8648 
4706 
0763 
682) 
2879 

8755 
48(5 
0874 
6934 
2994 

886) 
4923 
0986 
7048 
3OO 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

64/0 
4378 
2347 
03(6 
8285 

6320 
4287 
2254 
0221 
8(88 

6230 
4(96 
2161 
0126 
8091 

6/4( 
4(04 
2068 
#03  ( 
7995 

605  ( 
40(3 
(974 
9936 
7898 

596( 
392( 
(88( 
9S4( 
780  / 

587( 
3829 
(788 
9746 
7704 

57S/ 
3738 
(694 
965( 
7607 

569  ( 
3646 
1601 
9556 
75(0 

40'5602 
4  /  '3555 
42'(508 
42  9460 
4374(3 

30-8/09 
3C4/5/ 
32-0(92 
32-6233 
33-2275 

8227 
427  ( 
03/5 
6358 
2402 

8346 
4392 
0438 
6484 
2530 

8464 
4512 
0560 
6609 
2657 

8582 
4632 
0683 
6734 
2784 

8700 
4753 
0806 
6859 
2912 

88(8 
4S73 
0929 
6984 
3039 

8936 
4994 
(05) 
7/09 
3/66 

9054 
504 
1174 
7234 
3294 

9(72 
5234 
(296 
7359 
342  ( 

51 
52 
53 
54 
55 

6254 
4222 
2/9( 
0160 
8/29 

6(55 
4(22 
2089 

#056 
8023 

6057 
4022 
(987 
9953 
79(8 

5958 

3922 
1885 
9849 
78/2 

5860 
382  ( 
/783 
9745 
7707 

576( 
372( 
(68( 
9641 
760( 

5663 
362( 
(579 
9537 

7496 

5564 
3520 
(477 
9433 

7390 

5465 
3420 
1375 
9329 
7284 

44-5366 
45-33(9 
46-1272 
46-9225 
477(78 

33-83(6 

34-4357 
35-0399 
35-6440 
36'248/ 

8446 
4489 
0-533 
6577 
2620 

8575 
4621 
0667 
67/3 
2759 

8705 
4754 
0802 
6850 
2898 

8835  8965 
4886  50(8 
0936  (07) 
6987  7(23 
3037  3(76 

9094 
5(50 
(205 
7260 
33(5 

9224  9354 
528)  54)3 
(339  1473 
7397  7533 
3454  3593 

9483 
5545 
(607 
7670 
3732 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

6098 
4067 
2035 
MM 

7973 

599  ( 
3958 
(925 
9892 
7859 

5883 
3849 
(8/4 
9779 
7744 

5776 
3739 
(703 
9667 
7630 

5669 
3630 
(592 
9554 
75/6 

556( 
352( 
(481 
944( 
740  ( 

5454 
34(2 
(370 
9329 
7287 

5346 
3303 
(259 
92(6 
7/72 

5239 
3/94 
(148 
9/03 
7058 

48'5(3/ 
49-3084 
50'(037 
50-8990 
5  (  '6943 

36'8523 
37-4564 
38-0605 
38-6647 
39-2688 

8664 
4708 
075) 
6795 
2839 

8805 
485( 
0897 
6943 
2989 

8947 
4995 
(043 
7092 
3(40 

9088 
5(39 
((89 
7240 
329  ( 

9229 
5282 
(335 
7388 
344  ( 

937) 
5426 

148; 

7536 
3592 

95(2 
5569 
(627 
7684 
3742 

9653 
57)3 
(773 
7833 
3892 

9794 
5856 
(9(8 
798) 
4043 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

5942 
3911 
1679 
9848 
78/7 

5826 
3793 
(760 
9727 
7694 

57/0 
3675 
(640 
9606 
757  ( 

5594 
3557 
(52( 
9484 
7448 

5477 
3439 
(40( 
9363 
7325 

5361 
332( 
(28( 
9241 
720  / 

5245 
3203 
((62 
9(20 
7078 

5(29 
3085 
(042 
8998 
6955 

50(3 
2967 
0922 
8877 
683( 

52-4896 
53-2849 
54-0802 
54'8755 
55-6708 

39-8729 
40'477( 
4C08(2 
41  '6854 
42-2895 

8882 
4926 
0970 
7014 
3057 

9035 
508) 
((27 
7173 
32)9 

9(88 
5237 
(285 
7333 
3382 

934  ( 
5392 

1442 
7493 
3544 

9494 
5547 
(600 
7653 
3706 

9647 
5702 
(757 
78)3 

3868 

9900 
5857 
(9(5 
7972 

4030 

9952 
60)2 
2072 
8)32 
4/92 

#105 
6)67 
2229 

8292 
4354 

66 

67 
6S 
69 
70 

71 
72 
73 
74 
75 

5786 
3755 
(723 
9692 
766  / 

566( 
3628 
1595 
9562 
7529 

5536 
3502 
(467 
9432 
7397 

54t( 
3375 
(338 
9302 
7266 

5286 
3248 
(210 
9/72 
7(34 

5/6( 
3(2( 
(08( 
904  / 
7002 

5036 
2995 
0953 
891  ( 
6869 

49  (( 
2868 
0824 
878  ( 
6737 

4786 
274  ( 
0696 
8650 
6605 

56-4661 
57-26(4 
58-0567 
58'8520 
59-6473 

42-8936 
43-4978 
44'  (0/9 
44-7060 
45-3(02 

9/0) 
5(45 
((88 
7232 
3276 

9265 
531  1 
1357 
7403 
3449 

9430 
5478 
(526 
7575 
3623 

9594 
5645 
(696 
7746 
3797 

9759 
58(2 
(865 
79(8 
397  ( 

9923 
5978 
2034 
8089 
4(44 

#087 
6(45 
2203 
8260 
43(8 

0252 
63(2 
2372 
843) 
449  ( 

0416 
6478 
2540 
8603 
4665 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

5630 
3599 
(568 
9536 
7505 

5496 
3463 
I43( 
9398 
7365 

5363 

3328 
(293 
9259 
7224 

5229 
3(93 
((56 
9/20 
7083 

5095 
3057 
(0(9 
898  ( 
6942 

4962 
2922 
0882 
8842 
6802 

4828 
2786 
0744 
8702 
6661 

4694 
2650 
0607 
8563 
6520 

4560 
25(5 
0469 
8424 
6379 

60-4426 
6C2379 
62-0332 
62-8285 
63-6238 

45-9(43 
46-5(84 
47'(226 
477267 

48-3308 

93)9 
5363 
(407 
7450 
3494 

9495 
554  ( 
(587 
7633 
3679 

967( 

5720 
(768 
78/6 
3865 

9847 
5898 
(949 
7999 
4050 

#023 
6076 
2)29 
8)82 

4235 

0(99 
6255 
23(0 
8365 
4420 

0375 
6433 
2490 
8548 
4606 

055) 
6611 
2671 
8731 
4791 

0727 
6789 
285) 
89(4 
4976 

76 
77 
78 
79 
80 

BJ 

82 
83 
84 
85 

5474 
3443 
(4(2 
9380 
7349 

5332 
3299 
(266 
9233 
7200 

5(89 
3(55 
1120 
9085 
7050 

5047 
30(0 
0974 
8937 
690  ( 

4904 
2866 
0828 
8790 
6751 

4762 
2722 
0682 
8642 
6602 

46(9 
2577 
0535 
8494 
6452 

4476 
2433 
0389 
8346 
6302 

4334 
2288 
0243 
8/98 
6(52 

64-4191 
65-2/44 
66-0097 
66-8050 
67-6003 

48-9350 
49"  539  ( 
50'(433 
SO'7474 
5/'35(5 

9538 
5581 
(625 
7669 
37(2 

9725 
5771 
(8)7 
7863 
3909 

99(3 
596  / 
20(0 
8058 
4(06 

#(0) 
6/5/ 
2202 
8252 
4303 

0288 
634) 
239« 
8447 
4500 

0476 
653) 
2586 
864) 
4697 

0663 
672( 
2778 
8836 
4893 

0851 
6910 
2970 
9030 
5090 

(038 
7(00 
3(62 
9225 
5287 

81 
82 
83 
84 
85 

86 
87 
88 
89 

90 

53(8 
3287 
1256 
9225 
7(93 

5(67 
3(34 
((01 
9068 
7035 

50(6 
298  ( 
0946 
89/2 

6877 

4864 
2828 
0792 
8755 
67(9 

47/3 
2675 
0637 
8598 
6560 

4562 
2522 
0482 
8442 
6402 

44(0 
2369 
0327 
8285 
6243 

4259 
22/5 
0/72 
8/28 
6085 

4(07 
2062 
#0(7 
797  ( 
5926 

68-3956 
69-/909 
69-9862 
7078(5 
7I'5767 

5  /  '9557 
52-5598 
53  '(639 
53768( 
54-3722 

9756 
5800 
(843 
7887 
393  ( 

9955 
600( 
2047 
8093 
4(39 

#(54 
6203 
225  / 
8299 
4348 

0354 
6404 
2455 
8506 
4556 

0553 
6606 
2659 
87(2 
4765 

0752 
6807 
2862 
89(8 
4973 

095  ( 
7009 
3066 
9(24 
5)8) 

((50 
72(0 
3270 
9330 
5390 

1349 
74/( 
3473 
9536 
5598 

86 
87 
88 
89 

90 

91 
92 
93 
94 
95 

5(62 
3/3( 
((00 
9069 
7037 

5002 
2969 
0936 
8903 
687( 

4842 
2808 
0773 
8738 
6703 

4682 
2646 
0609 
8573 
6536 

4522 
2484 
0446 
8407 
6369 

4362 
2322 
0282 
8242 
6202 

4202 
2/60 
Hit 

8076 
6035 

404.' 
(998 
9954 
79(( 
5867 

388( 
(836 
9790 
7745 
5700 

72-3720 
73-1673 
73-9626 
747579 
75-5532 

54-9763 
55-5805 
56'(846 
56V887 
57-3929 

9974 
60(8 
2062 
8(05 
4(49 

#(85 
6231 
2277 
8323 
4369 

0396 
6444 
2493 
854  ( 
4589 

0607 
6657 
2708 
8759 
4809 

0818 
6870 
2923 
8976 
5029 

(028 
7083 
3139 
9(94 
5249 

(239 
7296 
3354 
94)2 
5469 

(449 
7509 
3*69 
9629 
5689 

(660 
7722 
3784 
9847 
5909 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

96 
97 
98 
99 
(00 

52 

5006 
2975 
0944 
89(3 
6PS2 

4838 
2805 
0772 
8739 
6706 

4669 
2634 
0599 
8565 
6530 

4500 
2463 
0427 
8390 

6354 

433  / 

2293 
0254 
82/6 

6/78 

4(62 
2(22 
#082 
8042 
6002 

3993 
(951 
9909 
7868 
5826 

3824 
(780 
9737 
7693 
5650 

3655 
(609 
9564 
75(9 
5474 

76-3485 
77-1438 
77-9391 
787344 
79'5297 

57-9970 
58-60(2 
59-2053 
59-8094 
60-4)36 

#(93 
6236 
2280 
8324 
4367 

04(5 
646  ( 

2507 
8553 

459) 

0638 
6686 
2734 
8782 
483) 

OS60 
69)  ( 
296  ( 
90(2 

5062 

(082 
7(35 
3(88 
924  ( 
5294 

(304 
7360 
3415 
9470 
5526 

(527 

7584 
3642 
9699 
5757 

(749 
7809 
3869 
9929 

5988 

(97/ 

8033 
4095 
#(58 
6220 

50' 

4!)' 

4*'  |  47' 

40' 

4.V 

44'  |  43'  |  4-2' 

41' 

00' 

49' 

4W'  |  47' 

4li'   45'   44' 

4.'?' 

42' 

41' 

SINE. 

COSINE.            52° 
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TRAVERSE  TABLES. 


37 

/ 

2 
3 

4 
5 

'            COSINE. 

SINE.            37° 

20' 

21' 

22' 

23' 

24' 

25'  |  26'  |  27' 

28'  |  29' 

•20'    21'   '22'   23' 

•24' 

25' 

Bff 

27' 

28' 

•2'.)' 

795  / 
5902 
3854 
/805 
9756 

7949 
5899 
3848 
(798 
9747 

7948 
5895 
3843 
/79/ 
9738 

7946 
5892 
3838 
/784 
9730 

7944 
5888 
3832 
/777 
972  / 

7942 
5885 
3827 
/770 
97/2 

7941 

5ss; 

3822 
/762 

9703 

7939 
5878 
38/7 
/755 
9694 

7937 
5874 
38(1 
(748 
9685 

7935 
C5S7( 
2'3806 
3-1741 
3^9677 

•6065 
C2(29 
C8/94 
2-4258 
3  '0323 

6067 
2/34 
8200 
4267 
0334 

6069 
2(38 
8207 
4277 
0346 

607( 
2(43 
82(4 
4286 
0357 

6074 
2(48 
822( 
4295 
0369 

6076 
2/52 
8228 
4304 
0380 

6078 
2/57 
8235 
43/4 
0392 

608( 
2(61 
8242 
4323 
0403 

6083 
2166 
8249 
4332 
04(5 

6085 
2(7( 

8256 
4341 
0427 

( 
2 
3 
4 
5 
6 
7 

a 

9 

10 

6 

7 
8 
9 

/O 

7707 
5658 
36/0 
(561 
95/2 

7697 
5646 
3596 
/545 

9494 

7686 
5634 
358/ 
/529 
9477 

7675 
562/ 
3567 
1513 
9459 

7665 
5609 
3553 
/497 
944  / 

7654 
5597 
3539 
1481 

9424 

7644 
5584 
3525 
(465 
9406 

7633 
5572 
35/; 
1450 

9388 

7622 
5560 
3497 
(434 
9371 

47612 
5  -5547 
6  '3482 
7'I4I8 
7-9353 

3-6387 

4'2452 
4-85/6 
5  '458  ( 
6-0645 

640/ 
2468 
8535 
4601 
0668 

64(5 

2484 
8553 
4622 
069  ( 

6429 
2500 
8572 
4643 
07(4 

6443 
25/6 
8590 
4664 
0738 

6456 
2532 
8609 
4685 
076/ 

6470 

2549 
8627 
4705 
0784 

6484 
2565 
8646 
4726 
0807 

6498 
258( 
8664 
4747 
0830 

65;2 
2597 
8682 
4768 
0853 

(( 
(2 
13 
14 
15 

7463 
54/4 
3366 
(3/7 
9268 

7444 
5393 
3343 
(292 
9242 

7424 
5372 
3320 
(267 
92/5 

7405 
535  / 
3297 
(243 
9/89 

7386 
5330 
3274 
/2/S 
9/62 

7366 
5309 
3251 
//93 
9/36 

7347 
5287 
3228 
//69 
9/09 

7327 
5266 
3205 
1/44 

9083 

7308 
5245 
3/82 
1119 
9056 

8-7288 
9'5224 
IO'3I59 
II  '(094 
1  1  '9030 

6'67/fl 

7  '2774 
7-8839 
S'4903 
9-0968 

6735 
2802 
8869 
4936 
/002 

6760 
2830 
8899 
4968 
(037 

6786 
2857 
8929 
5000 
(072 

6S(( 
2885 
8959 
5033 
1(06 

6837 
29/3 
8989 
5065 
//4I 

6862 
294/ 
90/9 
5097 
//76 

6888 
2968 
9049 
5(30 
(2(0 

69(3 
2996 
9079 
5/62 
(245 

6938 

3024 
9/09 
5(94 
(280 

II 
12 
13 
14 
15 
16 
17 
18 
19 
20 

16 
17 
IS 
19 

20 

72/9 

5/7/ 
3/22 
/073 
9024 

7(9/ 
5/4/ 
3090 
/039 
8989 

7/63 
Sill 

3058 
1006 
8954 

7/35 

SOS/ 
3026 
0972 
89/8 

7/06 
5050 
2995 
0939 
8883 

7078 
5020 
2963 
0905 
8848 

7050 
4990 
293  / 
0872 
88/2 

702  / 
4960 
2899 
0838 
8777 

6993 
4930 
2867 
0804 
8741 

12-6965 
13-4900 
14-2835 
IS'0771 
15-8706 

97032 
10-3097 
/0'9/6; 
/  (  '5226 
(2-1290 

7069 
3/36 
9203 
5270 
/336 

7)06 
3(75 
9244 
53(4 
(383 

7(43 
32(5 
9286 
5357 
(429 

7(80 
3254 
9328 
540  ( 
(475 

72/7 
3293 
9369 
5445 
/52/ 

7254 
3332 
941  / 
5489 
(568 

729) 
3372 
9452 
5533 
(6/4 

7328 
341  / 
9494 
5577 
(660 

7365 
3450 
9536 
562  ( 
(706 

21 
22 
23 
24 
25 

6975 
4927 
2878 
0829 
8780 

6938 
4888 
2837 
0787 
8736 

690/ 
4849 
2797 
0744 
8692 

6864  6827 
48/0  477; 
2756  27/5 
0702  0660 
8648  [  8604 

6790 
4732 
2675 
06/7 
8559 

6753 
4693 
2634 
0575 
85/5 

67/6 
4655 
2593 
0532 
B47/ 

6679 
46/6 
2553 
0490 
8427 

16  6641 
1  7-4577 
18-2512 
;9'0447 
;  9  '8383 

(2'7355 
(3'34(9 
(3  '9484 
(4'5548 
(5-(6/3 

7403 
3470 
9537 
5604 
(67( 

7452 
352( 
9590 
5659 
;728 

7500 
3572 
9643 
57(5 
(786 

7549 
3623 
9696 
5770 
(844 

7597 
3674 
9750 
5826 
/902 

7646 
3724 
9803 
588( 
(959 

7694 
3775 
9856 
5937 
20/7 

7743 
3826 
9909 
5992 
2075 

7791 
3877 
9962 
6047 
2(33 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

673/ 
4683 
2634 
0585 
8536 

6686 
4635 
2584 
0534 
8483 

6640 
4587 
2535 
0483 

8430 

6594 
4540 
2486 
043  / 

8377 

6548 
4492 
2436 
0380 
8324 

6502 

4444 
2387 
0329 
827/ 

6456 
4396 
2337 
0278 
82/8 

64/0 
4349 
2288 
0226 
8/65 

6364 
430  / 
2238 
0/75 
S//2 

20  '63/8 
2  /  "4253 
22-2/89 
23-0/24 
23-8059 

(57677 
(6-3742 
(6'9806 
(7'587( 
IS'1935 

7737 
3804 
9S7/ 
5938 
2005 

7798 
3867 
9936 
6005 
2074 

7858 
3929 
#00) 
6072 
2(43 

79(8 
399; 
0065 
6/39 
22/3 

7978 
4054 
0/30 
6206 
2282 

8038 
4/16 
0/95 
6273 
235  / 

8098 
4/79 
0259 
6340 
242/ 

8(58 
4241 
0324 
6407 
2490 

82(8 
4303 
0389 

6474 
2559 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

6487 
4439 
2390 
034  / 
8292 

6433 
4382 
2332 
028  / 
823  / 

6378 
4326 
2273 
0221 
8169 

6323 
4269 
22/5 
0/6( 
8/07 

6269 
42/3 
2/57 
0101 
8045 

62/4 
4/56 
2099 
#04  ( 
7983 

6/59 
4/00 
2040 
998  / 
792/ 

6104 
4043 
(982 
992/ 
7860 

6049 
3986 
(923 
986) 
7798 

24  '5994 
25-3930 
26  '(865 
26-9800 
27-7736 

18  '8000 
/9'4064 
20-0(29 
20-6(93 
21  '2258 

8072 
4/38 
0205 
6272 
2339 

8/43 
42(2 
028  / 
635  / 
2420 

8215 
4286 
0358 
6429 
250  ( 

8286 
4360 
0434 
6508 
2582 

8358 
4434 
05/0 
6586 
2662 

8430 
4508 
0587 
6665 
2743 

850/ 
4582 
0663 
6743 
2824 

8573 
4656 
0739 
6822 
2905 

8644 
4730 
0815 
6900 
2986 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

6243 
4/95 
2/46 
0097 

8048 

6/80 
4/29 
2079 
#028 
7978 

6116 
4064 
20/2 
9959 

7907 

6053 
3999 
(945 
9S9/ 
7837 

5989 
3933 
(878 
9822 
7766 

5926 
3868 
/8/0 
9753 
7695 

5862 
3803 
/743 
9684 
7624 

5798 
3737 
(676 
96/5 
7554 

5735 
3672 
(609 
9546 
7483 

28-5671 
29-3606 
30-  (542 
30-9477 
31-7412 

2C8322 
22'4387 
23'045( 
23'65/e 
24-2580 

8406 
4472 
0539 
6606 
2673 

8489 
4558 
0627 
6696 
2765 

8572 
4644 
07/5 
6786 
2858 

8655 
4729 
0803 
6877 
2950 

8738 
48/5 
0391 
6967 
3043 

8822 
4900 
0978 
7057 
3(35 

8905 
4985 
/066 
7/47 
3228 

8988 
5071 
1154 
7237 

3320 

907) 
5/56 
(242 
7327 
34(2 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

6000 
395) 
/902 
9853 
7804 

5927 
3877 
/826 
9776 
7725 

5855 
3802 
/750 
9698 
7646 

5782 
3728 
(674 
9620 
7566 

57/0 
3654 
/59S 
9542 
7487 

5638 
3580 
/522 
9465 
7407 

5565 
3506 
/446 
9387 
7327 

5493 
343  ( 
(370 
9309 
7248 

5420 
3357 
/294 
923/ 
7/68 

32-5347 
33  3283 
34-1218 
34  -9;  53 
35-7089 

24-8645 
25-4709 
26-0774 
26-6838 
27-2903 

8740 
4807 
0873 
6940 
3007 

8835 
4904 
0973 
7042 
3l/( 

8929 
500/ 
(072 
7144 
32(5 

9024 
5098 
//72 
7245 
33/9 

9//9 
5/95 
/27( 
7347 
3423 

92/4 
5292 
(370 
7449 
3527 

9308 
5389 
/470 
7550 
3631 

9403 
5486 
(569 
7652 
3735 

9498 
5583 
(668 
7753 
3839 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

5756 
3707 
(658 
9609 
7560 

5674 
3624 
/573 
9523 

7472 

5593 
3541 
/4S9 
9436 
7384 

55/2 
3458 
(404 

9350 
7296 

5431 
3375 

;s;9 

9263 

7207 

5349 
3292 
(234 
9/77 
7//9 

5268 
3209 
/(49 
9090 
703) 

5(87 
3126 
(064 
9003 
6942 

5/05 
3042 
0980 
89/7 

6854 

36-5024 
37-2959 
38-0895 
38-8830 
39-6765 

27-8968 
28-5032 
29'(097 
397161 

30-3226 

9074 
5/4/ 
(208 
7274 
334  / 

9/80 
5249 
(3(9 

7388 
3457 

9287 
5358 
(429 
750( 
3572 

9393 
5467 
/540 

76/4 
3688 

9499 
5575 
;65/ 
7727 
3803 

9605 
5684 
(762 
784  ( 
39(9 

97/2 
5792 
/873 
7954 
4034 

98(8 
590( 
(984 
8067 
4(50 

9924 
6009 
2095 
8/80 
4265 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

55/2 
3463 
HI  4 
9365 
7316 

5422 
337/ 
/32( 
9270 
72/9 

5332 
3279 
(227 
9/75 
7/22 

5242 
3/87 
//33 
9079 
7025 

5/5/ 
3096 
(040 
8984 
6928 
4872 
28/6 
0760 
8705 
6649 

506  / 
3004 
0946 
8888 
683) 
4773 
27/6 
0658 
8600 
6543 

497i 
29/2 
0852 
8793 
6734 
4674 
26/5 
0555 
8496 
6437 

438( 
2820 
0759 
8698 
6636 
4575 
25(4 
0453 
8392 
6331 

479/ 
2728 
0665 
8602 
6539 
4476 
24/3 
0350 
8287 
6224 

40  "470  ( 
41  '2636 
42-0571 
42-8506 
43-6442 
44-4377 
45-23(2 
46-0248 
46-8(83 
47-6118 

30-9290 
31  '5355 
32"(4(9 
32-7484 
33-3548 

9408 
5475 
(542 
7608 
3675 

9526 
5595 
(664 
7733 
3802 

9644 
57(5 
(787 
7858 
3930 

9762 
5835 
/909 
7983 
4057 

9880 
5956 
2032 
8/08 

4/84 

9S'97 
6076 
2(54 
8232 
43O 

#//5 
6/96 
2277 
8357 
4438 

0233 
6316 
2399 
8482 
4565 

0351 
6436 
252  / 
8607 
4692 

51 
52 
53 
54 
55 

5268 
3219 
1170 
9121 
7072 

5/69 
3//S 
1068 
90/7 
6967 

5070 
30/8 
0965 
89/3 
686  / 

497/ 
29/7 
0863 
8809 
6755 

33-96(3 

34-5677 
35-1742 
357806 
36'387( 

9742 
5809 
(876 
7943 
4009 

9872 
594  ( 
2010 
8079 
4(48 

tool 

6072 
2(44 
82(5 

4287 

0/30 
6204 
2278 
8352 
4425 

0260 
6336 
24/2 
8488 
4564 

0389 
6468 
2546 
8624 
4703 

05)9 
6599 
2680 
876  ( 
484( 

0648 
673; 
28(4 
8897 
4980 

0777 
6862 
2948 
9033 
5((8 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

5024 
2975 
0926 
8877 
6829 

49/6 
2866 
08/5 
8764 
67/4 

4808 
2756 
0704 
8657 
6599 

470/ 
2647 
0593 
8538 
6484 

4593 
2537 
0481 
8425 
6369 

4485 
2427 
0370 
83(2 
6255 

4377 
2318 
0258 
8/99 
6(40 

4269 
2208 
0(47 
8086 
6025 

4/62 
2099 
#036 
7973 
59/0 

48  4054 
49-I9B9 
49  '9924 
507859 
5\'5795 

36  '9935 
37-6000 
38-2064 
38-8(29 
39'4(93 

#076 

e;43 

22/0 
8277 
4344 

02/7 
6286 
2356 
8425 
4494 

0358 
6430 
250( 
8573 
4644 

0499 
6573 
2647 
872  / 
4794 

0640 
67/6 
2792 
8868 
4944 

078( 
6859 
2938 
90/6 
5095 

0922 
7003 
3083 
9(64 
5245 

(063 
7(46 
3229 
93(2 
5395 

(204 
7289 
3374 
9460 
5545 

61 
62 
63 
64 
65 

4780 
273  / 
0682 
8633 
6585 

4663 
26/3 
0562 
85/2 
646  / 

4547 
2494 
0442 
8390 
6337 

4430 
2376 
0322 

8268 
62/4 

43/4 
2258 
0202 
8146 
6090 

4/97 
2/39 
#082 
8024 
5967 

4080 
202( 
9962 
7902 
5843 

3964 
(902 
984( 
7780 
57/9 

3847 
/784 
972( 
7658 
5595 

52-3730 
53';  665 
53-9601 
54-7536 
55'547; 

40-0258 
40-6322 
41-2387 
41-8451 
42-45/6 

04/0 
6477 
2544 
86;  ( 

4678 

0563 
6632 
270  ( 

8770 
4840 

07(6 
6787 
2858 
8930 
500  ( 

0868 
6942 
30/6 
9089 
5/63 

;o2/ 

7097 
3/73 
9249 
5325 

((73 
725  ( 
3330 
9408 
5487 

(325 
7406 
3487 
9568 
5648 

(478 
7561 
3644 
9727 
58/0 

(630 
77(6 
380  ( 
9886 
597  ( 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

4536 
2487 
0438 
8389 
6341 

44  // 
2360 
0309 
8259 
6208 

4285 
2233 
0/80 
8/28 
6076 

4/60 
2/06 
#052 
7998 
5943 

4034 
;979 
9923 
7867 

ss/; 

3909 
/85( 
9794 
7736 
5678 

3783 
(724 
9665 
7605 
5546 

3658 
-.597 
9536 
7474 
54/3 

3532 
(469 
9406 
7343 
528  ; 

56-3407 
57V342 
57-9277 
5872(2 
59-5(48 

43'0580 
43-6645 
44-2709 
44-8774 
45-4838 

0745 
6S/; 
2878 
8945 
50/2 

0909 
6978 
3047 
9((6 
5(85 

(073 
7(44 
32(6 
9287 
5359 

)237 
731  / 
3384 
9458 
5532 

/40/ 
7477 
3553 
9629 
5705 

(565 
7643 
3722 
9800 
5878 

(729 
78(0 
3890 
997  ( 
6052 

(893 
7976 
4059 
#(42 
6225 

2057 
8(42 
4227 
03(3 
6398 

71 
72 
73 
74 
75 

76 
77 

78 
79 

80 

4292 
2243 
0194 
8145 
6097 

4(58 
2/07 

#057 
8006 
5956 

4024 
/97/ 
99/9 

7867 
58/4 

3889 
/835 
978/ 
7727 
5673 

3755 
(699 
9643 
7588 
5532 

362  ( 
(563 

9506 
7448 
5390 

3486 
(427 
9368 
7308 
5249 

3352 
(291 
9230 
7/69 
5(07 

32(8 
1155 
9092 
7029 
4966 

60-3083 
6TIOI8 
61  '8954 
62-6889 
63-4824 

46-0903 
46-6967 
47-3032 
47-9096 
48-5/61 

(079 
7/45 
32/2 
9279 
5346 

(254 
7323 
3393 
9462 
553  ( 

(430 
750  ( 
3573 
9644 
57/6 

1606 

7679 
3753 
9827 
590/ 

;78/ 
7857 
3933 

#009 
6086 

(957 

8035 
41/4 
0/92 
6270 

2/32 
82(3 
4294 
0374 
6455 

2308 
839  ( 

4474 
0557 
6640 

2483 
8569 
4654 
0739 
6824 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

4048 
/999 
9950 
790  / 
5853 

3905 
;854 
9804 
7753 
5703 

3762 
/7/0 
9657 
7605 
5553 

36/9 
/565 
9511 

7457 
5403 

3476 
/420 
9364 
7308 
5252 

3333 
(275 
92(7 
7/60 
5/02 

3/89 
((30 
907  ( 
70(( 
4952 

3046 
0985 
8924 
6863 
4802 

2903 
0840 
8777 
67U 
465  ( 

64-2760 
65-0695 
65-8630 
66-6566 
67'450I 

49'/225 
497290 
50-3354 
50-94/9 
51  '5483 

/4)3 
7480 
3546 
96/3 
5680 

(600 
7669 
3738 
9807 
5877 

(787 
7859 
3930 
#002 
6073 

/974 
8048 
4/22 
0/96 
6269 

2/62 
8238 
43/4 
0390 
6466 

2349 
8427 
4505 
0584 
6662 

2536 
86/6 
4697 
0778 
6859 

2723 
8806 
4889 
0972 
7055 

29(0 
8995 
5080 
(166 
725  ( 

8( 
82 
83 
84 
85 

86 
87 
88 
89 

90 

3804 
/755 
9706 
7658 
5609 

3652 
1602 
955  / 
750/ 

5450 

3500 
/448 
9396 
7343 
529  / 

3349 
/294 
9240 
7/86 
5/32 

3/97 

1  141 
9085 
7029 
4973 

3045 
0987 
8929 
6872 

48/4 

2893 
0833 
8774 
67(4 
4655 

2740 
0679 
86(8 

6557 
4496 

2588 
0525 
8463 
6400 
4337 

68-2436 
69-0371 
69-8307 
70-6242 
71-4177 

52-/54S 
5276/2 
53-3677 
53-974  / 

54-5806 

(747 
78(4 
388  ( 
9947 
60(4 

(946 
80(5 
4084 
#;53 
6222 

2(44 
8216 
4287 
0359 
6430 

2343 
84/7 
4491 
0564 
6638 

2542 
86/8 
4694 
0770 
6846 

274( 
88(9 
4897 
0976 
7054 

2939 
9020 

5(o; 

1181 
7262 

3(38 
922  / 
5304 
(387 
7470 

3336 
9422 
5507 
(592 
7678 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

52 

3560 
I5K 
9462 
74/4 
5365 

3399 
/349 
9298 
7248 
5/97 

3239 
f/86 
9/34 

7082 
5029 

3078 
/024 
8970 
69/6 
4862 

29/7 
086/ 
8806 
6750 
4694 

2756 
0699 
864  1 
6584 
4526 

2596 
0536 
8477 
64/7 
4358 

2435 
0374 
8312 
625  / 
4(90 

2274 
0211 
8/48 
6085 
4022 

72-2113 
73-0048 
737983 
74-59/9 
75-3854 

55-/S7/ 
55-7935 
56-4000 
57-0064 
57-6/29 

2os; 

8(48 
42(5 
028) 
6348 

229  ( 
836  ( 
4430 
0499 
6568 

2502 
8573 
4645 
07(6 
6787 

27/2 
8786 
4859 
0933 
7007 

2922 
8998 
5074 
//50 
7227 

3(32 
921  ( 
5289 
(368 
7446 

3343 
9423 
5504 
/585 
7665 

3553 
9636 
57(9 
(802 
7885 

3763 
9848 
5933 
20(9 
8(04 

91 
92 
93 
94 
95 

33/6 
/267 
92/8 
7/70 
5/21 

3/47 
/096 
9046 
6995 
4944 

2977 
0925 
8872 
6820 
4768 

2808 
0754 
8699 
6645 
459  / 

2638 
0582 
8526 
6470 
44(5 

2468 
04/1 

8353 
6296 
4238 

2299 
0239 
8(80 
6(20 
406( 

2(29 
MM 

8007 
5945 
3884 

1959 

9896 
7833 
5770 

3707 

76-1789 
76-9724 
77-7660 
78-5595 
79-3530 

58-2/93 
58-8258 
59-4322 
60-0387 
60'645; 

24(5 
8482 
4549 
06(6 

6682 

2637 
8706 
4775 
0844 
69/4 

2859 
8930 
5002 
(073 
7(45 

30S/ 
9/55 

5228 
/302 
7376 

3303 
9379 
5455 
/53/ 
7607 

3524 
9603 
568  ( 
(760 

7838 

3746 
9827 
5908 
(988 
8069 

3968 
#051 
6(34 
22(7 

8300 

4(89 
0275 
6360 
2445 
853( 

96 
97 
98 
99 
(00 

40' 

39' 

38' 

37' 

3<i' 

35'   34' 

33'   32'  j  31' 

40'    39' 

38' 

37' 

3<i'   35'  |  34'   33' 

32'   31' 

SINE. 

COSINE.            52" 
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TRAVERSE  TABLES. 


37 
/ 

2 

3 
4 
5 

COSINE. 

SINE.            37  " 

30'  !  31'   32' 

33' 

34' 

35' 

30' 

37' 

38'    39' 

scr   si' 

32'   33'   34'  |  35'   36'   37' 

38' 

3!)' 

( 

2 
3 

4 
S 

7934 
5867 
3801 
/734 
9668 

7932 
5864 
3795 
(727 

9659 

7930 
5860 
3790 
(720 

9650 

7928 
5856 
3785 
(7/3 
964  ( 

7926 
5853 
3779 
(706 
9632 

7925 
5849 
3774 
(699 
9623 

7923 
5846 
3769 
1692 
96(4 

792( 
5842 
3763 
(684 
9606 

79/9 
5839 
3758 
1677 
9597 

79/8 
1  '5835 
2-3753 
3'(670 

3'95S8 

"6088 
C2/75 
/  "8263 
2'4350 
3-0438 

6090 
2/80 
8270 

4360 

0450 

6092 
2/84 
8277 
4369 
046) 

6095 
2/89 
8284 
4378 

0473 

6097 
2(94 
829  ( 

4387 
0484 

6099 
2/98 
8297 
4397 

0496 

6/01 
2203 
8304 
4406 
0507 

6/04 
2208 
83// 
4415 

05/9 

6/06 
22(2 

83/8 
4424 
0530 

6/08 
22(7 
8325 
4433 
0542 

6 
7 
8 
9 

10 

760) 
5535 
3468 
(402 

9335 

759  ( 
5522 
3454 
(386 
93(8 

75SO 
55(0 
3440 
(370 
9300 

7569 
5498 
3426 
/354 
9282 

7559 
5485 
34/2 
(338 
9264 

7548 
5473 
3397 
1322 
9247 

7537 

5460 
3383 
/306 
9229 

7527 

5448 
3369 
(290 
92/1 

75/6 
5435 

3355 
(274 
9/93 

47505 
5'5423 
6'334/ 
7-1258 
7-9/76 

3'6526 
4'26(3 

4'870( 
5-4789 
6-0876 

6540 
2629 
87/9 
4609 
OS99 

6553 

2646 
8738 
4830 
0922 

6567 
2662 
8756 
485/ 
0945 

658/ 
2678 
8775 
4872 
0968 

6595 
2694 
8793 
4892 
0991 

6609 
27/0 
88/2 
49/3 
(0/5 

6623 
2726 
8830 
4934 
(038 

6636 
2742 
8848 
4955 
(06( 

6650 
2759 
8867 
4975 
/OS4 

6 
7 
8 
9 

ID 

(1 
/2 
13 
14 
15 

7269 
5202 
3/36 
(069 
9003 

7249 
5/8( 
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4460 
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7900 
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8(6) 
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2267 
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3966 
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7740 
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7984 

/  6  '6269 
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0068 
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0174 
6269 
2363 

8034 
4/3) 
0227 
6324 
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8082 
4/8( 
0280 
6380 
2479 

8/30 
4232 
0333 
6435 
2536 

8/79 
4283 
0386 
6490 
2594 

8227 
4333 
0439 
6545 
2652 

8276 
4384 
0492 
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2709 
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22 
23 
24 
25 
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27 
28 
29 
30 
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9867 
7793 

5949 
3870 
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97(3 
7634 
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3822 
(742 
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7580 
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2C3774 
22'/692 
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(7-0453 
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4428 
05/8 
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2698 
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4490 
0582 
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2767 
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0647 
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2836 

8518 
4615 
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2905 
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6875 
2974 

8638 
4739 
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6942 
3044 

8698 
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0905 
7009 
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4864 
0970 
7076 
3/82 
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4926 
(034 
7/43 
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26 
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29 

30 
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33 
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35 

5940 
3873 
(807 
9740 
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3760 
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5775 
3703 
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7488 
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3589 
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0967 
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9074 
5/73 
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3470 

9/45 
5246 
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7449 
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33 
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35 
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37 
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40 
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9339 

7270 
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34(0 
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3344 
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3278 
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5288 
32/3 
(/37 
9062 
6987 

5224 
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8993 
69/6 
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6845 
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0935 
8854 
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6067 
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6)64 
2263 
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8464 
4565 
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2538 
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8745 
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2759 
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0985 
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83(5 
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82(9 
6/49 
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2267 
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6052 

4249 
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8028 
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7932 
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8290 
439) 
0493 
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1396 
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2379 
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80 
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0404 
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4049 
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5970 
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9968 
7895 
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7748 
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(941 
8035 

3844 
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2328 
8427 
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6421 
2522 
8623 

4404 
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66/2 
27/6 

88/9 
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0697 
6803 
2909 
90/5 

4777 
0886 
6994 
3(02 
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82 
83 
84 
85 
86 
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88 
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90 

2284 
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6084 
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2/32 
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7995 
5927 
3859 
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5769 
3699 

(827 
9755 
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56(( 

3540 
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9601 
7527 
5454 
3380 

(522 
9446 
7371 
5296 
3220 

1369 

9292 
72(5 
5(38 
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(2(6 
9/38 
7059 
4980 
290/ 

(064 
8983 
6902 
4822 
2741 

6S'09// 
68-8829 
69-6746 
70-4664 
71-2581 

52-3535 

52-9622 
53-57(0 
54  -1798 
54-7885 

3733 
9823 
59/3 
2003 
8093 

3932 
#024 
tilt 

2208 
8301 

4(30 
0225 
63(9 
24(4 
8508 

4328 
0425 
6522 
26/9 
87/6 

4527 
0626 
6725 
2824 
8923 

4725 
0826 
6928 
3029 
9/3/ 

4923 
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7/3( 
3234 
9338 
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1227 
7333 

3439 
9545 

53/9 
1428 
7536 
3644 
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91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

52 

(952 
9885 
78(9 
5752 
3686 
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9722 
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5586 
3517 

1629 
9559 
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54(9 
3349 

(468 
9396 
7324 
5252 
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9233 
7/59 
5086 
30/2 

//45 
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6994 
4919 
2844 

0984 
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4752 
2675 

0822 
8743 
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4585 
2506 
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8580 
6499 
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8543 
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0485 
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2670 
8762 
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0697 
6792 
2886 
898) 
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0909 
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3/03 
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5022 
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722) 
3320 
9419 

5232 
(334 
7435 
3536 
9638 

5442 
(546 
7649 
3753 
9857 

565( 
(758 
7864 
3970 
#076 

586  / 
(969 
8078 
4(86 
0294 

91 
92 
93 
94 
95 

16(9 
9553 

7486 
5420 
3353 

(449 
938  1 
73(3 
5244 
3/76 

(279 
9209 
7(39 

5069 
2999 

(109 
9037 
6965 
4894 
2822 

0939 
8865 
6792 
47(8 
2645 

0768 
8693 
66(8 
4542 

2467 

0598 
852( 
6444 
4367 

2290 

0428 
8349 
6270 
4/91 
2//2 

0257 
8/76 
6096 
4015 
(935 

76-0087 
76-8004 
77-5922 
78-3839 
79-1757 

58-44M 
59-0499 
59-6586 
60-2674 
60-8761 

4633 
0722 
6812 
2902 
8992 

4854 
0946 
7038 
3131 

9223 

5075 
1(70 
7264 
3359 
9454 

5297 
1394 
7490 
3587 
9684 

55/8 
(6(7 
77(6 
3816 
99/5 

5739 

(84( 
7942 
4044 
#/45 

596  / 
2064 
8/68 
4272 
0376 

6(82 
2288 
8394 
4500 
0606 

6403 
25)  ( 
8620 
4728 
0836 

96 
97 
98 
99 
(00 

:«)' 

2!)'   28'   27' 

26' 

•25' 

24' 

23' 

-2-2' 

21' 

30' 

D 

28'   27' 

2(i' 

2ft1 

•24'   23' 

22' 

21' 

SINK. 

COSINE.            52° 
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TRAVERSE  TABLES. 


37 
/ 

2 
3 
4 
5 

COSINE. 

SINE.            37 

40' 

41' 

42' 

43' 

44' 

45'   46' 

47' 

48' 

49' 

40' 

41' 

42' 

43' 

44' 

45' 

46' 

47' 

48' 

49" 

/ 
2 
3 
4 

5 

79)6 
5832 
3747 
(663 
9579 

79/4 
5828 
3742 
/656 
9570 

79/2 
5824 
3737 
(649 
956  / 

79/0 
582/ 
373  / 
/642 
9552 

7909 
58)7 
3726 
)635 
9543 

7907 
58/4 
372  / 
(628 
9534 

7905 
58/0 
37(5 
(620 
9526 

7903 
5807 
37(0 
(6(3 
95(7 

7902 
5803 
3705 
1606 
9508 

•7900 
(  '5800 
2-3699 
S'1599 
3-9499 

•611  1 
1-2221 
1  '8332 
2-4443 
3-0553 

6//3 
2226 
8339 
4452 
0565 

61/5 
2231 
8346 
4461 
0576 

61/8 
2235 
8353 
4470 
0588 

6/20 
2240 
8360 
4479 
0599 

6/22 
2244 
8367 
4489 
06)  ( 

6/24 
2249 
8373 
4498 
0622 

6/27 
2254 
8380 
4507 
0634 

6)29 
2258 
8387 
45)6 
0645 

6/3( 
2263 
8394 
4525 
0657 

6 
7 

8 
9 
10 

7495 
54O 
3326 
1242 
9158 

7484 
5398 
33/2 
1226 
9140 

7473 
5386 
3298 
(2/0 
9/22 

7463 
5373 
3284 
1/94 
9/05 

7452 
536/ 
3269 
O7S 
9087 

744  / 
5348 
3255 
//62 
9069 

743  ( 
5336 
3241 
O46 
9051 

7420 
5323 
3227 
((30 
9033 

7409 
53;  / 
32/2 

II  14 
90/6 

47399 

5'5298 
6'3(98 
7-/098 
7-8998 

3'6664 
4'2775 
4-8885 
5  '4996 
6-//07 

6678 
279) 
8904 
50/7 
M30 

6692 
2807 
8922 
5037 
/)53 

6705 
2823 
894  / 
5058 
//76 

6719 
2839 
8959 
5079 
O99 

6733 
2855 
8977 
5(00 
/222 

6747 
287  / 
8996 
5(20 
1245 

676  / 

2887 
90/4 
5141 
/26S 

6774 
2903 
9033 
5)62 
(29) 

6788 
2920 
905) 
5(82 
(3/4 

6 

7 
8 
9 

10 

II 

12 
13 
14 
IS 
16 
17 
IS 
19 
20 

7074 
4990 
2905 
082/ 
8737 

7054 
4968 
2882 
0796 
87/0 

7035 
4947 
2859 
077( 
8684 

70)5 
4925 
2836 
0746 
8657 

6995 
4904 
28/3 
072/ 
8630 

6976 

4883 
2790 
0697 
8603 

6956 
486( 
2766 
0672 
8577 

6937 
4840 
2743 
0647 
8550 

69/7 
48/9 
2720 
0622 
8523 

8-6897 
9-4797 
(0'2697 
/  (  '0597 
(C8497 

6'72/7 
7'3328 
7-9439 
S'5549 
9'/660 

7243 
3356 
9469 
5582 
1695 

7268 
3383 
9499 
56/4 
(729 

7293 
34(/ 
9528 
5646 
(764 

73/9 
3438 
9558 
5678 
/79S 

7344 
3466 
9588 
57/0 
/833 

7369 
3494 
96/8 
5743 
(867 

7394 
352/ 
9648 
5775 
(902 

7420 
3549 
9678 
5807 
(936 

7445 
3576 
9708 
5839 
(97) 

II 

12 
13 
14 
15 
16 
17 
18 
19 
20 

6653 
4568 
2484 
0400 
S3/6 

6624 
4538 
2452 
0366 

82SO 

6596 
4508 
2420 
0332 
8245 

6567 
4478 
2388 
0299 
8209 

6539 
4447 
2356 
0265 
8/74 

65/0 
44/7 
2324 
023  / 
8/38 

6482 
4387 
2292 
0/97 
8/02 

6453 
4357 
2260 
0)63 
8067 

6425 
4326 
2228 
0/29 
803  / 

/2'6396 
13  '4296 
(4'2/96 
(5-0096 
(5-7995 

9'777/ 
(0-388) 
(fl'9992 
//'6/03 
/2'22/3 

7808 
3920 
#033 
6146 
2259' 

7844 
3960 
0075 
6190 
2305 

78S/ 
3999 
0//6 
6234 
235  / 

79/8 
4038 
0/58 
6278 
2397 

7955 
4077 
0/99 
6321 

2443 

7992 
41)6 
024) 
6365 

2489 

8028 
4/55 
0282 
6409 
2535 

8065 
4194 
0323 
6452 
258) 

8(02 
4233 
0365 
6496 
2627 

21 
22 
23 
24 
25 

6232 
4/47 
2063 
9979 
7895 

6/94 
4108 
2022 
9936 
7850 

6157 
4069 
I98/ 
9894 
7806 

6)20 
4030 
)940 
9S5/ 
776  ( 

6082 
399) 
(900 
9808 
77/7 

6045 
3952 
(859 
9766 
7672 

6007 
39)3 
/S/8 
9723 
7628 

5970 
3873 
(777 
9680 
7583 

5933 
3834 
1736 
9637 
7539 

/6'5895 
/  7  '3795 
(S-/695 
(8-9594 
(97494 

(2-8324 
/3'4435 
/  4  '0545 
(4-6656 
(S'2767 

8372 
4435 
0598 
67)  ( 
2824 

842) 
4536 
0651 
6766 
2882 

8469 
4587 
0704 
6822 
2939 

85/7 
4637 
0757 
6877 
2997 

8566 
4688 
08/0 
6932 
3054 

86)4 
4738 
0863 
6987 
31(2 

8662 
4789 
09(6 
7043 
3(69 

87/0 
4840 
0969 
7098 
3227 

8759 
4890 
(02/ 
7)53 
3284 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

58// 
3726 
(642 
95J8 
7474 

5764 
3678 
1592 
9506 
7420 

57/8 

3630 
1543 
9455 
7367 

5672 
3582 
(493 
9403 
73/4 

5626 
3534 
(443 
9352 
7260 

5579 
3486 
(393 
9300 
7207 

5533 

3438 
(343 
9248 
7/53 

5487 
3390 
(293 
9/97 
7/00 

5440 
3342 
/243 
9/45 
7047 

20-5394 
21-3294 
22-1193 
22  '9093 
23-6993 

(S'8877 

(6-4988 
/7-/099 
/  7  7209 
/  8  '3320 

8937 
5050 
((63 
7276 

3389 

8997 
5//2 
1228 
7343 
3458 

9057 
5)74 
(292 
74)0 
3527 

9//7 
5237 
(356 
7476 
3596 

9/76 
5299 
(42( 
7543 
3665 

9236 
536( 
1485 
76(0 

3734 

9296 
5423 
(550 
7676 
3803 

9356 
5485 
(6/4 
7743 
3872 

94/6 
5547 
)678 
78)0 
394) 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

5390 
3305 
(22) 
9/37 
7053 

5334 
3248 
//62 
9076 
6990 

5279 
3/92 
1104 
90/6 
6928 

5224 
3)35 
)045 
8956 
6866 

5/69 
3078 
0986 
8895 
6804 

5//4 
3021 
0928 
8834 
674  / 

5059 
2964 
0869 
8774 
6679 

5003 
2907 
08/0 
87/3 
66/7 

4948 
2850 
075/ 
8653 
6554 

24-4893 
25  '2793 
26  '0692 
26-8592 
27  '6492 

I8'943I 
19-5541 
20-1652 
207763 
2)  '3873 

9502 
56(5 
(728 
7841 
3954 

9573 
5689 
1804 
79)9 
4034 

9645 
5762 
1880 
7997 
4/(5 

97/6 
5836 
(956 
8076 
4196 

9787 
5910 
2032 
8/54 
4276 

9859 
5983 
2108 
8232 
4357 

9930 
6057 
2)83 
83(0 
4437 

#00  / 
6/30 
2259 
8388 
45/7 

0072 
6204 
2335 
8467 
4598 

31 
32 
33 
34 
35 

4969 
2SS4 
0800 
87/6 
6632 

4905 
28/9 
0733 
8647 
656/ 

4840 
2753 
0665 
8577 
6489 

4776 

2687 
0597 
8508 
64(8 

47/2 
262  / 
0530 
8438 
6347 

4648 
2555 
0462 
8369 
6276 

4584 
2489 
0394 
8299 
6205 

4520 
2423 
0327 
8230 
6/33 

4456 
2357 
0259 
8/60 
6062 

28-4392 
29-2291 
30'OI9I 
30-8091 
31-5991 

2C99B4 
22'6095 
23-2205 
23-83/6 
24-4427 

#067 
6180 
2293 
8406 
45/9 

0)50 
6265 
2380 
8496 
461  / 

0233 
6350 
2468 
8585 
4703 

03/5 

6435 
2555 
8675 
4795 

•0398 
6520 
2643 
8765 
4887 

048/ 
6606 
2730 
8854 
4979 

0564 
669  ( 
28/7 
8944 
5071 

0647 
6776 
2905 
9034 
5/63 

0729 
6861 
2992 
9/23 
5255 

36 
37 
38 
39 
40 

41 
42 
43 

44 
45 

4547 
2463 
0379 
8295 
6211 

4475 
2389 
0303 
82/7 
6/31 

4402 
23/4 
0226 
8/38 
605  ( 

4329 
2239 
0/50 
8060 
597( 

4256 
2)64 
#073 
7982 
5890 

4/83 
2090 
9997 
7903 
58/0 

4110 
20/5 
9920 
7825 
5730 

4037 
(940 
9843 
7747 
5650 

3964 
/865 
9767 
7668 
5570 

32'3890 
33'  (790 
33'9690 
34-7590 
35  '5490 

25-0537 
25-6648 
26-2759 
26'8869 
27'4980 

0632 
6745 
2858 
897) 
5084 

0726 
6841 
2957 
9072 
5/87 

0820 
6938 
3056 
9/73 
5291 

09/5 
7035 
3/55 
9274 
5394 

(009 
7/3) 

3253 
9376 
5498 

O03 
7228 
3352 
9477 
560( 

O9S 
7324 
345  / 
9578 
5705 

(292 
742) 
3550 
9679 
5808 

/3S6 
75/7 
3649 
9780 
59/2 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

4/26 
2042 
9958 
7874 
5790 

4045 
1959 
9873 
7787 
570/ 

3963 
(875 
9787 
7700 
56/2 

3S8/ 
/79/ 
9702 
76/2 
5523 

3799 
/708 
96/6 
7525 
5434 

37/7 
(624 
953  / 
7438 
5345 

3635 
(540 
9446 
7351 
5256 

3553 
(457 
9360 
7263 
5(67 

347/ 
(373 
9274 
7(76 

5078 

36'3389 
37-1289 
37-9/89 
38-7089 
39-4988 

28-/09/ 
28720/ 
29-33/2 
29-9423 
30-5533 

))97 
73/0 
3423 
9535 
5648 

(302 

7418 
3533 
9648 
5764 

(408 
7526 
3643 
976) 
5879 

15(4 
7634 
3754 
9874 
5994 

(620 
7742 
3864 
9986 
6/09 

(726 
7850 
3975 
#099 
6224 

1832 
7958 
4085 
02/2 
6339 

(937 
8066 
4/95 
0324 
6454 

2043 
8/74 
4306 
0437 
6568 

46 
47 
48 
49 
50 

51 

52 
53 
54 
55 

3705 
I62/ 
9537 
7453 
5369 

36/5 
1529 
9443 
7357 
527) 

3524 
(436 
9348 
726  / 
5/73 

3433 
(344 
9254 
7/65 
5075 

3342 
/25/ 
9/60 
7069 
4977 

3252 
1159 
9065 
6972 
4879 

3(61 
(066 
8971 
6876 
478  / 

3070 
0973 
8877 
6780 
4683 

2979 
088) 
8782 
6684 
4585 

40-2888 
41-0788 
4C8688 
42-6587 
43-4487 

3D644 
3/7755 
32-3865 
32'9976 
33-6087 

(761 
7874 
3987 
#/00 
62)3 

/S79 
7994 
4109 
0225 
6340 

1996 
81(4 
423  / 
0349 
6466 

2O4 
8233 
4353 
0473 
6593 

2231 
8353 
4475 
0597 
6720 

2348 
8473 
4597 
0722 
6846 

2465 
8592 
47/9 
0846 
6972 

2583 
87(2 
484  / 
0970 
7099 

2700 
883/ 
4963 
(094 
7225 

51 
52 
53 
54 
55 

56 

57 
5S 
59 
60 

3284 
1200 
9//6 
7032 
4948 

3/85 
1099 
9013 
6927 
4841 

3085 
0997 
89/0 
6822 
4734 

2986 
0896 
8806 
67/7 
4627 

2886 
0795 
8703 
66/2 
452/ 

2786 
0693 
8600 
6507 
44(4 

2686 
0592 
8497 
6402 
4307 

2587 
0490 
8393 
6297 
4200 

2487 
0388 
8290 
6(91 
4093 

44-2387 
45  0287 
45-8/86 
46'6086 
47-3986 

34-2/97 
34-8308 
35-44/9 
36-0529 
36'6640 

2326 
8439 
4552 
0665 
6778 

2455 
8570 
4686 
0801 
69/6 

2584 
8702 
48/9 
0937 
7054 

27/3 
8833 
4953 
(073 
7/92 

2842 
8964 
5086 
1208 
7330 

2970 
9095 
52(9 
J344 
7468 

3099 
9226 
5353 
(480 
7606 

3228 
9357 
5486 
(6/5 

7744 

3357 
9488 
56/9 
(75/ 
7882 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

2863 
0779 
8695 
6611 
4526 

2755 
0669 
8583 
6497 
44/1 

2646 
0559 
847( 
6383 
4295 

2538 
0448 
8359 
6269 
4180 

2429 
0338 
8247 
6/55 
4064 

232  / 
0228 
8)34 
604) 
3948 

22(2 
0(/7 

8022 
5927 
3832 

2/03 
#007 
79/0 
58/3 
37/7 

(995 
9896 
7798 
5699 
360  / 

48-/8S6 
48-9786 
49-7685 
50-5585 
5C34S5 

37-2751 
37'886/ 
38-4972 
39-/083 
397/93 

289( 
9004 
5//7 
(230 
7343 

3031 
9/47 
5262 
(377 
7493 

3/72 

9289 
5407 
)525 
7642 

33/2 

9432 
5552 
(672 
7792 

3453 
9575 
5697 
(8(9 
794( 

3593 
97/7 
5842 
1966 
809( 

3733 
9860 
5987 
2//3 
8240 

3873 
#002 
6/31 
226  / 
8390 

40/4 
0/45 
6276 
2408 
8539 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

2442 
0358 
8274 
6/90 
4/05 

2325 
0239 
8/53 
6067 
39S/ 

2208 
0120 
8032 
5944 
3856 

2090 
#00/ 
79(( 
582) 
3732 

(973 
9881 
7790 
5699 
3607 

(855 
9762 
7669 
5576 

3483 

(738 
9643 
7548 
5453 
3358 

/620 
9523 
7427 
5330 
3233 

(502 
9404 
7305 
5207 
3/09 

52-1385 

52-9284 
537(84 
54'5084 
55-2984 

40-3304 
40'94/S 
41  '5525 
42'/636 
42-7747 

3456 

9569 
5682 
(795 
7908 

3608 
9723 
5838 
(954 
8069 

3760 

9877 
5995 
2/(2 
8230 

39(2 
#031 
6(5( 

227) 
839) 

4063 
0/86 
6308 
2430 
8552 

42/5 
0340 
6464 
2589 
87/3 

4367 

0494 
6620 
2747 
8874 

4519 
0648 
6777 
2906 
9035 

4670 
0802 
6933 
3064 
9/96 

66 
67 
68 
69 
70 

71 

72 
73 

74 
75 
76 
77 
78 
79 
80 

2021 
9937 
7853 
5769 
3684 

(895 
9809 
7723 
5637 
355/ 

1769 
9681 
7593 
5505 
34/8 

(642 

9553 
7463 
5374 
3284 

(5/6 
9425 
7333 
5242 
3/5( 

1390 
9297 
7203 
5//0 
30/7 

(263 
9(68 
7073 
4979 
2884 

((37 

9040 
6943 
4847 
2750 

(0/0 
8912 
68(3 
47(5 
26(6 

56-0883 
56-8783 
57  '6683 
58'4583 
59'24S3 

43-3857 
43-9968 
4446079 
45-2/89 
45-8300 

402) 
#/34 
6247 
2360 
8473 

4/84 
0299 
64/5 
2530 
8645 

4348 
0465 
6583 
2700 
8818 

450 
063  ( 
675  ( 
2871 
8990 

4674 
0796 
6919 
3041 
9163 

4838 
0962 
7087 
320 
9335 

500  / 
028 
7254 
338  / 
9508 

5)64 
/293 
7422 
355) 
9680 

5327 
(459 
7590 
372) 
9853 

71 
72 
73 
74 
75 

1600 
95/6 

7432 
5348 
3263 

1465 
9379 
7293 
5207 
3/2/ 

(330 

9242 
7/54 
5067 
2979 

1195 
9/05 
70/6 
4926 
2836 

)059 

8968 
6877 
4785 
2694 

0924 
883) 
6738 
4645 
2552 

0789 
8694 
6599 
4504 
2409 

0653 
8557 
6460 
4363 
2267 

05/8 
84/9 
632  / 
4222 
2/24 

60-0382 
60-8282 
6C6/82 
62-4082 
63-/98I 

46'44/( 
47  '052  / 
47-6632 
48  '2743 
48'8853 

4586 
0699 
68)2 
2925 
9038 

4761 
0876 
699  ( 
3/06 
9222 

4935 
(053 
7/7; 

3288 
9406 

5//0 
)230 
7350 
3470 
9590 

5285 
(407 
7529 
3652 
9774 

5460 

/584 
7709 
3833 
9958 

5635 
(761 
7888 
40/5 
#)42 

5809 
(938 
8068 
4/97 
0326 

5984 
2(/5 
8247 
4378 
05(0 

76 
77 

78 
79 

80 

SI 
82 
83 
84 
85 
86 
87 
88 
89 
90 

1/79 
9095 
70/1 
4927 
2842 

(035 
8949 
6863 
4777 
2691 

089  / 
8803 
67)6 
4628 
2540 

0747 
8657 
6568 
4478 
2389 

0603 
85/1 
6420 
4329 
2237 

0459 
8365 
6272 
4/79 
2086 

03/4 
82/9 
6/25 
4030 
(935 

0/70 
8073 
5977 
3880 
(783 

#026 
7927 
5829 
3730 
(632 

63'9S8/ 
6477S/ 
65-5681 
66-3580 
67-/4SO 

49  '4964 
50  -1075 
507/85 
5C3296 
5  1-9407 

5/50 
(263 
7376 

3489 
9602 

5337 
/452 
7567 
3683 
9798 

5523 
164) 
7758 
3876 
9994 

57/0 
(830 

7949 
4069 
#)89 

5896 
20(8 
8140 
4263 
0385 

6082 
2207 
833  ( 
4456 
0580 

6269 
2395 
8522 
4649 
0776 

6455 
2584 
87(3 
4842 
097  ( 

664) 
2772 
8904 
5035 
1(66 

SI 
82 
83 
84 
85 

0758 
8674 
6590 
4505 
242  / 

0605 
85/9 
6433 
4347 
226  / 

0452 
8364 
6277 
4(89 
2/0) 

0299 
82)0 
6/20 
403  ( 
(94/ 

#/46 
8055 
5963 
3872 
/78/ 

9993 
7900 
5807 
37/4 
(621 

9840 
7745 
5650 
3555 
)460 

9687 
7590 
5493 
3397 
(300 

9533 
7435 
5336 
3238 
1140 

67-9380 
687280 
69-5/79 
70-3079 
71-0979 

52-55/7 
53-/62S 
537739 
54-3849 
54-9960 

57/5 
/S28 
7941 

4054 
#167 

59/3 
2028 
8(44 
4259 
0374 

610 

2229 
8346 
4464 
058) 

6309 
2429 
8549 
4669 
0789 

6507 
2629 
875  / 

4873 
0996 

6705 
2829 
8954 
5078 
(203 

6902 
3029 
9)56 
5283 
)409 

7/00 
3229 
9358 
5487 
(616 

7298 

3429 
9560 
5692 
1823 

86 
87 
88 
89 

90 

91 
92 
93 
94 
95 

0337 
S253 
6169 
4084 
2000 

0/75 
8089 
6003 
39/7 
1831 

#0/3 
7926 
5838 
3750 
1662 

9851 
7762 
5672 
3583 
1493 

9690 
7598 
5507 
34/6 
(324 

9528 
7434 
534( 
3248 
055 

9365 
727( 
5/76 
3081 
0986 

9203 
7/07 
50/0 
29/3 
08/7 

9041 
6943 
4844 
2746 
0647 

71-8879 
72-6779 
73-4678 
74-2578 
75-0478 

55-6071 
56'2/S/ 
56-8292 
57-4403 
58-05(3 

6280 
2393 
8506 
46)9 
0732 

6490 
2605 
8720 
4835 
095( 

6699 
28/7 
8934 
5052 
1/69 

6908 
3028 
9148 
5268 
1388 

70S 
3240 
9362 
5484 
/606 

7327 
3452 
9576 
5700 
1825 

7536 
3663 
9790 
59/7 
2043 

7745 
3875 
#004 
6/33 
2262 

7955 
4086 
02/7 

6349 
2480 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

52 

9916 
7832 
5748 
3663 
(579 

9745 
7659 
5573 
3487 
I40/ 

9575 

7487 
5399 
3311 
(224 

9404 
73/4 
5225 
3)35 
1046 

9233 

7/42 
5050 
2959 
0868 

9062 
6969 
4876 
2783 
0690 

889/ 
6796 
4701 
2606 
05/2 

8720 
6623 
4527 
2430 
0333 

8549 
6450 
4352 
2253 
#/55 

75-8378 
76-6277 
77-4/77 
78-2077 
78-9977 

58-6624 
59-2735 
59-8845 
60'4956 
6C/067 

6845 
2958 
907) 
5)84 
(297 

7066 
3I8/ 
9296 
54/2 
(527 

7287 
3404 
9522 
5640 
(757 

7508 
3628 
9748 
5867 
/987 

7729 
3S5/ 
9973 

6095 
22/7 

7949 
4074 
#198 
6323 

2447 

8/70 
4297 
0424 
6550 
2677 

8391 
4520 
0649 
6778 
2907 

86O 
4743 
0874 
7006 
3(37 

96 
97 
98 
99 

too 

20' 

19' 

18' 

17' 

Ifi' 

15' 

14' 

13' 

\-2' 

11' 

20' 

19' 

18' 

17' 

i<;' 

15' 

14' 

13' 

12' 

11' 

SINE. 

COSINE.            52° 
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TRAVERSE  TABLES. 


37°           COSINE. 

SIXE.             37° 

50' 

51' 

5-2' 

53' 

54' 

55' 

56' 

57' 

58'   59' 

50' 

51'   52'  |  53'   54'  |  55'   56'   57' 

58'  |  59' 

( 
2 
3 

4 

5 
6 
7 
8 
9 
10 

/ 

2 
3 

4 
5 
6 

7 
8 
9 
/O 

7898 
5796 
3694 
592 
9490 

7896 
5792 
3689 
/5S5 
948  ( 

7894 
5789 
3683 
(578 
9472 

7893 
5785 
3678 
(57/ 
9463 

789/ 
5782 
3673 
/563 
9454 

7889 
5778 
3667 
/556 
9445 

7887 
5775 
3662 
/549 
9436 

7885 
577/ 
3656 
/542 
9427 

7884 
5767 
365  ( 
(535 
94(8 

'7882 
1-5764 
2-3646 
3'/528 
3-9409 

"6/34 
/  '2267 
/•840/ 
2-4535 
3  '0668 

6/36 
2272 
8408 
4544 
0680 

6133 
2277 
84/5 
4553 
069  ( 

6I4( 
228( 
8422 
4562 
0703 

6(43 
2286 
8429 
457( 
07(4 

6/45 
2290 
8435 
4581 
0726 

6/47 
2295 
8442 
4590 
0737 

6(50 
2299 
8449 
4599 
0749 

6/52 
2304 
8456 
4608 
0760 

6154 
2309 
8463 
46/7 
0772 

7388 
5286 
3/84 
082 

op  80 

7377 
5273 
3/70 
(066 
8962 

7366 
526  / 
3/55 

1050 
8944 

7356 
5248 

3/4( 
(034 
8926 

7345 
5236 
3/27 

(0/8 
8908 

7334 
5223 
3/12 

1001 
8891 

7324 
521) 
3098 
0985 

8873 

73/3 
5(98 
3084 
0969 
8855 

7302 
5(86 
3070 
0953 
8837 

4'729/ 
5-5/73 
6-3055 
7-0937 
7'88/9 

3  '6802 
4-2936 
4-9069 
5'5203 
6"  (337 

68/6 
2952 
9088 
5224 
(360 

6830< 
2968 
9(06 
5244 
(383 

6843 
2984 
9/24 
5265 
/406 

6857 
3000 
9/43 
5286 
(429 

687) 
30)6 
9I6/ 
5306 
(451 

6885 
3032 
9/80 
5327 

1474 

6898 
3048 
9(98 
5348 

1497 

6912 
3064 
92/6 
5368 
(520 

6926 

3080 
9235 
5389 
/543 

n 

12 
13 
M 
(5 

6878 
4776 
2674 
0572 

8470 

6858 
4754 
265  / 
0547 
8443 

6839 
4733 
2627 
0522 
84/6 

68/9 
47/2 
2604 
0497 
8389 

6799 
4690 
258  / 
0472 
8363 

6780 
4669 
2558 
0447 
8336 

6760 
4647 
2534 
0422 
8309 

6740 
4626 
25M 
0397 
8282 

672( 
4604 
2488 
0372 
8255 

8  6701 
9-4583 
(0-2465 
(C0347 
(  1  '8228 

67470 
7-3604 
7-9738 
8'587( 
9-2005 

7496 
3632 
9768 
5903 
2039 

7521 
3659 
9797 
5936 
2074 

7546 
3687 
9827 
5968 
2/08 

757/ 
37/4 
9857 
6000 
2/43 

7597 
3742 
9887 
6032 
2/77 

7622 
3769 
99/7 
6064 
22/2 

7647 
3797 
9947 
6096 
2246 

7672 
3824 
9976 
6/28 
2280 

7698 
3852 
#006 
6/6( 
23/5 

II 
12 
13 
14 

IS 

(6 
17 

n 

19 

20 

636? 
4266 
2/64 
0062 
7960 

6339 
4235 
2(32 
#028 
7924 

63/1 
4205 
2099 
9994 

7888 

6282 
4/75 
2067 
9960 
7853 

6253 
4/44 
2035 
9926 
78/7 

6225 
4//4 
2003 
9892 
778/ 

6(96 

4084 
(97( 
9858 
7745 

6(68 
4053 
(939 

9824 
77/0 

6/39 
4023 
/906 
9790 
7674 

12-6110 
(3-3992 
(4"(874 
(4'9756 
(5'7638 

9-8(39 
(0'4272 
//•0406 
/  /  "6540 
/  2  "2673 

8/75 
4911 

0447 
6583 
27/9 

8212 
4350 
0489 
6627 
2765 

8249 

4389 
0530 
667/ 
28// 

8286 
4428 
057  ( 
67(4 
2857 

8322 
4467 
06(3 
6758 

2903 

8359 
4507 
0654 
(Ml 

2949 

8396 
4546 
0695 
6845 
2995 

8432 
4584 
0737 
6889 
304/ 

8469 
4623 
0778 
6932 

3086 

16 
17 
18 
19 

20 

21 

22 
23 
24 
25 

26 
27 
28 
29 

30 

5858 
3756 
654 
9552 
7450 

5820 
37/6 
(6(3 
9509 
7405 

5783 
3677 
(57( 
9466 
7360 

5745 
3638 
1530 
9423 
73)6 

5708 
3599 
/489 
9380 
727  / 

5670 
3559 
/448 
9337 
7226 

5633 
3520 
/407 
9294 
7/82 

5595 
3480 
1366 
925/ 
7/37 

5557 
34  4  ( 
(325 
9209 
7092 

I6'5520 
1  7  "3402 
(S-/284 
/S'9/66 
/  9  7047 

2'8807 
/3'494/ 
(4-/074 
/47208 
/5'3342 

8855 
499  / 
1(27 
7263 
3399 

8903 
5042 
((80 
73/8 
3457 

8952 
5092 
(233 
7373 
35/4 

9000 
5(43 
(286 

7428 
357( 

9048 
5/93 
(338 
7484 
3629 

9096 
5244 
(39  ( 
7539 
3686 

9/44 
5294 
/444 
7594 
3743 

9/93 
5345 
(497 
7649 
380( 

924  / 
5395 
(549 
7704 
3858 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

5348 
3246 
/44 
9042 
6939 

530  ( 
3(97 
(094 
8990 

6886 

5255 
3(49 
(044 
8938 

6832 

5208 
3(0( 

0994 
8886 
6779 

5(62 

3053 
0944 
8834 
6725 

5115 

3004 
0894 
8783 
6672 

5069 
2956 
0843 
8731 
66(8 

5022 

2908 
0793 
8679 
6564 

4976 
2860 
0743 
8627 
65/1 

20-4929 
21-2811 
22-0693 
22-8575 
23  '6457 

IS'9475 
/  6  '5609 
(7'/743 
(7V876 

/  S'40/0 

9535 
567( 
(807 

7943 
4079 

9595 
5733 
(87( 
80/0 
4/48 

9654 
5795 
/936 

8076 
42/7 

97(4 
5857 
2000 
8/43 
4286 

9774 
59(9 
2064 
8209 
4354 

9833 
598( 
2/28 
8276 
4423 

9893 
6043 
2/93 
8342 
4492 

9953 
6(05 
2257 

8409 
4561 

#012 

6/67 
2321 
8475 
4630 

3/ 
32 
33 
34 
35 
36 
37 
38 
39 
40 

4837 
2735 
0633 
8531 
6429 

4782 
2678 
0575 
8471 
6367 

4727 
262) 
05(6 
84/0 
6304 

467( 
2564 
0457 
8349 
6242 

46(6 
2507 
0398 
8289 
6/79 

456/ 
2450 
0339 
8228 
6//7 

4505 
2393 
0280 
8(67 
6054 

4450 
2335 
022  / 
8/06 
5992 

4394 
2278 
0162 
8045 
5929 

24-4339 
25  '222  / 
26-0/03 
26-7985 
27-5866 

(9-0/44 
/9'6277 
20-24// 
20-8545 
2/-467S 

02/5 
635( 
2487 
8623 
4759 

0286 
6424 
2563 
870( 
48:9 

0357 
6498 
2638 
8779 
49/9 

0428 
6571 
27/4 
8857 
5000 

0500 
6645 
2790 
8935 
5080 

057( 
67(8 
2866 
90(3 
5(60 

0642 
6792 
294  / 
909  / 

524  ( 

07/3 
6865 
30/7 
9/69 
5321 

0784 
6938 
3093 
9247 
540/ 
(556 
77/0 
3864 
#019 
6/73 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

4327 
2225 
0/23 
802  / 
59/9 

4263 
2159 
4056 
7952 
5848 

4(99 
2093 
9988 
7882 
5777 

4(35 
2027 
9920 
78(2 

5705 

4070 

1961 
9852 
7743 
5634 

4006 
/895 
9784 
7673 
5562 

3942 
(829 
97(6 
7603 

5491 

3877 
(763 
9648 
7534 
54/9 

3813 
1696 
9580 
7464 
5348 

28-3748 
29'  (630 
29  '95  12 
30-7394 
3/-S276 

22-08/2 
22-6946 
23'3079 
23-92/3 

24-5347 

0895 
703  ( 
3/67 
9303 
5439 

0977 
7//6 
3254 
9392 
5530 

(060 
720  ( 
334  ( 
9482 
5622 

//43 
728S 
3428 
957) 
5714 

1225 
7370 
35/6 
9661 

5806 

(308 
7455 
3603 
9750 
5898 

(390 
7540 
3690 
9840 
5989 

(473 
7625 
3777 
9929 
608/ 

4( 
42 
43 
44 
45 

38/7 
7/5 
96/3 
75// 
5409 

3744 
/640 
9537 
7433 
5329 

367( 
(565 
9460 
7354 
5249 

3598 
(490 
9383 
7276 
5(68 

3524 
(4/5 
9306 
7(97 
5088 

345  / 
/340 
9229 
7//8 
5007 

3378 
(265 
9/52 
7040 
4927 

3305 
//90 
9076 
696  / 
4846 

323  / 
1115 

8999 
6882 

4766 

32'3/58 
33/040 
33-8922 
34-6804 
35-4685 

25'laSO 

25'761  4 
26'3748 
26'988  / 
27-60/5 

(575 
77/0 
3846 
9982 
6(18 

(669 
7807 
3945 
#083 
6222 

(763 
7903 

4044 
0/84 
6325 

(857 
8000 
4/43 
0285 
6428 

(95( 
8096 
42  4/ 
0386 
6532 

2045 
8/93 
4340 
0487 
6635 

2/39 
8289 
4439 
0588 
6738 

2233 
8385 
4537 
0689 
684) 

2327 
8482 
4636 
0790 
6944 

4/ 
42 
43 

44 

45 

46 

47 
48 
49 
50 

3307 
(205 
9/03 
700  / 

4899 

3225 
1/21 

90(8 
69(4 
48(0 

3143 
/037 
8932 
6826 
472  / 

306  ( 
0953 
8846 
6739 
463  ( 

2979 

0870 
8760 
665  ( 
4542 

2896 
0786 
8675 
6564 
4453 

2814 
0702 

8589 
6476 
4363 

2732 
06/7 
8503 
6388 

4274 

2650 
0533 
84/7 
6301 
4/84 

36-2567 
37-0449 
37'833( 
38-62(3 
39-4095 

28-2/49 
28-8282 
29-44)6 
30-0550 
30-6683 

2254 
8390 
4526 
0662 
6798 

2360 

8498 
4636 
0775 
69/3 

2466 
8606 
4747 
0887 
7028 

257/ 
87/4 
4857 
(000 
7/43 

2677 
8822 
4967 
1112 
7257 

2782 
8930 
5077 
(225 
7372 

2888 
9038 
5/87 
(337 

7487 

2993 
9/45 
5297 
/449 
760  / 

3099 
9253 
5407 
(562 
77/6 

46 

47 
48 
49 
50 

SI 
52 
53 
54 
55 

2797 
0695 
8593 
649  / 
4389 

2706 
0602 
8498 
6395 
429  ( 

26/5 
0509 
8404 
6298 
4193 

2524 
04(7 
8309 
6202 
4094 

2433 
0324 
82(5 
6(05 
3996 

2342 
0231 
8(20 
6009 
3898 

225( 
0(38 
8025 
59/2 
3800 

2/59 
#045 
7930 
58(6 
370  ( 

2068 
9952 
7835 
57/9 
3603 

40-/977 
40-9859 
4C774/ 
42  '5622 
43'3504 

3/-2S/7 
3/'895( 
32'5084 
33-/2/S 
33-7352 

2934 
9070 
5206 
(342 
7478 

305  / 
9/90 
5328 
/466 
7604 

3/68 
9309 
5449 
(590 
773) 

3285 
9428 
5571 
/7/4 
7857 

3402 
9548 
5693 
/838 
7983 

3520 
9667 
58(4 
(962 
8(09 

3637 
9786 
5936 
2086 
8235 

3753 
9906 
6058 
22/0 
8362 

3870 
#025 
6/79 
2333 
8488 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 

60 

2287 
0185 
8083 
598( 
3879 

2(87 
#083 
7979 
5876 
3772 

2087 
9982 
7876 
5770 
3665 

(987 
9880 
7772 
5665 
3558 

(887 
9778 
7669 
5560 
3450 

(787 
9676 
7565 

5454 
3343 

(687 
9574 
746/ 
5349 
3236 

(587 
9472 
7358 
5243 
3/29 

/487 
9370 
7254 
5/38 
3021 

44-/3S6 
44-9268 
457(50 
46-5032 
47-29/4 

34'3485 
34-96/9 
35-5753 
36-/S86 
36'8020 

3614 
9750 
5886 
2022 
8/58 

3743 
9881 
6019 
2/57 
8296 

3S7/ 
#0/2 
6/52 
2293 

8433 

4000 
0/43 
6285 
2428 
857  / 

4128 
0273 
64/9 
2564 

8709 

4257 
0404 
6552 
2699 
8847 

4385 
0535 
6685 
2834 

8984 

45/4 
0666 
68/8 
2970 
9/22 

4642 
0796 
6951 
3/05 
9259 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

(777 
9675 
7573 
547  / 
3369 

(668 
9564 
7460 
5357 
3253 

(559 
9454 
7348 
5242 
3(37 

(450 
9343 
7236 
5(28 
302  ( 

1341 
9232 
7/23 
50/4 
2905 

(232 
9/2/ 
70/0 
4899 
2789 

((23 
90(0 
6898 
4785 
2672 

10/4 
8900 
6785 
467( 
2556 

0905 
8789 
6672 
4556 

2440 

48-0796 
48-8678 
49-6560 
50-4441 
5  /  '2323 

37-4/54 
38-0287 
38  6421 
39-2555 
39-8688 

4294 
0430 
6566 
2702 
8838 

4434 
0572 
67/0 
2849 
8987 

4574 
07/4 
6855 
2996 
9/36 

47/4 
0857 
7000 
3/43 
9285 

4854 
0999 
7/44 
3289 

9435 

4994 
IUI 

7289 
3  A3  6 
9584 

5134 
(284 
7433 
3583 

P733 

5274 
(426 
7578 
3730 
9882 

54/4 
/568 
7722 
3877 
#031 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

/267 
9/65 
7063 
496  / 
2859 

((49 

9045 
694( 
4838 
2734 

(03( 
8926 
6820 
47/4 
2609 

09(3 

8806 
6699 
459  ( 

2484 

0796 
8686 
6577 
4468 
2359 

0678 
8567 
6456 
4345 
2234 

0560 
8447 
6334 
422  ( 
2(09 

0441 
8327 
62(2 
4098 
(983 

0323 

8207 
609  / 
3974 
(858 

52-0205 
52-8087 
53  '5969 
54'385( 
55'/733 

40-4822 
4  /  '0956 
4  /  -7089 
42-3223 

42-9357 

4974 
(((0 
7246 
3382 

95/7 

5/25 
(263 
7402 
3540 
9678 

5277 
(4/7 
7558 

3698 
9839 

5428 
1571 
77(4 
3857 
#000 

5580 
(725 
7870 
40/5 
0(60 

573/ 
(879 
8026 
4(73 
032( 

5SS3 
2032 
8(82 
4332 
0482 

6034 
2/86 
8338 

4490 
0642 

6/85 
2340 
8494 
4648 
0803 

71 
72 
73 
74 
75 

0757 
8655 
6553 
445( 
2349 

0630 
8526 
6422 
43/9 
22(5 

0503 
8398 
6292 
4(87 
208  / 

0377 
8269 
6162 
4054 
(947 

0250 
8(4( 
6031 
3922 

/8/3 

#/23 
8012 
590  / 
3790 
/679 

9996 
7883 
5770 
3658 
(545 

9869 
7754 
5640 
3525 

14/1 

9742 
7626 
5509 
3393 
(277 

55-96/5 
56-7497 
57-5379 
58-3260 
59-/I42 
59  '9024 
60-6906 
61  '4788 
62-2670 
63-0552 

43-5490 
44'(624 
44-7758 
45-3891 
46-0025 

5653 
(789 
7925 
406/ 
0197 

58/6 
(955 
8093 
423  ( 

0370 

5979 
2/20 
826( 
440( 

0542 

6142 
2285 
8428 
457/ 
07/4 

6305 
245  / 
8596 

474/ 
0886 

6-468 
2616 
8763 

an 

1058 

663  ( 
278( 
893( 
5080 
(230 

6794 
2946 
9098 
5250 
(402 

6957 
3111 
9266 
5420 
(574 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

0247 
8/45 
6043 

3941 
(839 

•  III 

8007 
5903 
3800 
(696 

9975 
7870 
5764 
3659 
/553 

9840 
7732 
5625 
35/8 
14/0 

9704 
7595 
5486 
3376 
1267 

9568 
7457 
5346 
3235 
//24 

9432 
73(9 
5207 
3094 
098( 

9296 
7/82 
5067 
2953 

0838 

9(60 

7044 
4928 
2811 
0695 

46-6/59 

47-2292 
47-8426 
48-4560 
49-0693 

6333 
2469 
8605 
474  / 
0877 

6508 
2646 
8784 
4923 
(06( 

6682 
2823 
8963 
5104 
(244 

6857 
3000 
9/42 
5285 
1438 

7031 
3/76 
932  / 
5467 
(6(2 

7206 
3353 
9500 
5648 
/795 

7380 
3530 
9679 
5829 

(979 

7554 
3706 
9858 
60/0 
2/62 

7728 
3883 
#037 
6(9( 

2346 

76 
77 
78 
79 

80 

81 
82 
83 
84 
85 

9737 
7635 
5533 
343  / 
/329 

9592 
7488 
5384 
328( 
((77 

9447 
7342 
5236 
3/31 
(025 

9303 
7/95 
5088 
298  / 

0873 

9(58 
7049 
4940 
283  ( 
072  ( 

90/3 
6902 
479  / 
268  / 
0570 

8S69 
6756 
4643 
2530 
04(8 

8724 
6609 
4495 
2380 
0266 

8579 
6462 
4346 
2230 

#//3 

63'8434 
64-63/6 
65-4/98 
66-2079 
66'996/ 

49-6827 
50  '296  / 
SO'9094 
5C5228 
52'(362 

70/3 
3(49 
9285 
542( 
(557 

7/99 
3337 
9476 
5614 
(752 

7385 
3526 
9666 
5807 
(947 

7571 
37/4 
9857 
6000 
2(42 

7757 
3902 
#047 
6(92 
2337 

7943 
4090 
0238 
6385 
2533 

8(29 
4278 
0428 
6578 

2728 

83(4 
4466 
06/8 
6770 
2922 

8500 
4654 
0809 
6963 

3/17 

8/ 
82 
83 
84 
85 

86 

87 
88 
89 
90 

9227 
7/25 
5023 
2920 

08/8 

9073 
6969 
4865 
2762 
0658 

8920 
68(4 
4708 
2603 
0497 

8766 
6659 
455  ( 
2444 
0336 

86(2 
6503 
4394 
2285 
0/76 

8459 
6348 
4237 
2/26 
#0(5 

8305 
6(92 
4079 
(967 

9854 

8(5( 
6036 
3922 
(807 
9693 

7997 
588/ 
3765 
/64S 
9532 

67-7843 
68-5725 
69-3607 
70-/489 
70-9371 

52-7495 
53-3629 
53-9763 
54-5896 
55-2030 

7693 

3829 
9965 
6(0( 
2237 

7890 
4029 
#167 
6305 
2443 

8088 
4228 
0369 
6509 
2650 

8285 
4428 
0571 
67(4 
2857 

8483 
4628 
0773 
69(8 
3063 

8680 
4827 
0975 
7/22 
3270 

8877 
5027 
//77 
7327 
3476 

9074 
5227 
(379 
753( 
3683 

9272 
5426 
(580 
7735 
3889 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 

87/6 
6614 
45/2 
24/0 
0308 

8554 
6450 
4346 
2243 
#(39 

8392 
6286 
4180 
2075 
9969 

8229 
6/22 
40(4 
1907 
9800 

8067 
5957 
3848 
(739 
9630 

7904 
5793 
3682 
(57/ 
9460 

774  / 
5628 
35/6 
/403 
9290 

7578 
5464 
3349 
(235 
9(20 

74/6 
5299 
3/83 
1067 
8950 

7/7253 
72-5135 
73-30/7 
74-0898 
74-8780 

55-8/64 
56-4297 
57'043/ 
57-6565 
58-2698 

8373 
4509 
0645 
678( 
29)7 

8582 
4720 
0858 
6996 
3/35 

879( 
493  ( 
(072 
72(2 
3353 

9000 
5/42 
(285 
7428 
357  / 

9208 
5354 
(499 
7644 

3789 

94/7 
5565 
(7(2 
7860 

4007 

9626 
5776 
/925 
8075 
4225 

9835 
5987 
2/39 
829  / 

4443 

#043 
6198 
2352 
8506 
466  ( 

91 

92 
93 
94 
95 

96 

97 
98 
99 
100 

52 

8206 
6(04 
4002 
/900 
9798 

8035 
5931 
3827 
(724 
9620 

7864 
5758 
3652 
(547 
9441 

7692 
5585 
3477 
(370 
9263 

752  / 
54/2 
3302 
//93 

9084 

7349 
5238 
3/27 

1016 
8905 

7/78 
5065 
2952 
0839 

8727 

7006 
4891 
2777 
0662 

8548 

6834 
47/8 
260  / 
0485 

8369 

75-6662 

76  '4544 
77-2426 
78-0308 
78-8/90 

58-8832 
59'4966 
60'  (099 
60-7233 
6  /  '3367 

9053 
5(89 
(324 
7460 
MM 

9273 
54/1 
(549 
7688 
3826 

9493 
5634 
(774 
79(5 
4056 

97/4 
5857 
1999 
8(42 
4285 

9934 
6079 
2224 
8370 
45/5 

#(54 
6302 
2449 
8597 

4744 

0375 
6524 
2674 
8824 
4974 

0595 
6747 
2899 
905( 
5203 

08/5 
6969 
3(24 
9278 
5432 

96 

97 
98 
99 
100 

10' 

9' 

8' 

i 

6' 

b' 

4' 

3' 

* 

P 

;<•>' 

9' 

8' 

V 

6'    f>' 

4'    3'    2' 

[ 

• 

STNE. 

COSTNE.            52° 

TRAVERSE  TABLES. 


38° 
; 

2 
3 
4 
5 

COSINE. 

SINE. 

38° 

o'   r  2' 

•A' 

4'  |  5' 

(j' 

3 

8'     9' 

0'     1'    2'    3' 

4'    5' 

ti' 

r  \  8' 

9' 

1 

2 
3 

4 
5 

7880 
5760 
3640 
520 
9401 

7878 
5757 
3635 
(5(3 
9392 

7S77 
5753 
3630 
/506 
9383 

7875 
5749 
3624 
/499 
9374 

7873 
5746 
36/9 
(492 
9365 

787  / 
5742 
36/3 

(485 
9356 

7869 
5739 
3608 
(477 

9347 

7868 
5735 
3603 
/470 
9338 

7866 
5732 
3597 
(463 
9329 

•7864 
1-5728 
2  3592 
3'1456 
3-9320 

•6(57 
(23/3 
(  '8470 
2-4626 
3  '0783 

6(59 
23(8 
8477 
4636 
0795 

6161 
2322 

8484 
4645 
0806 

6/63 
2327 
8490 
4654 
08(7 

6(66 
2332 
8497 
4663 
0829 

6(68 
2336 
8504 
4672 
0840 

6/70 
2341 
8511 
4681 
0852 

6/73 
2345 
85/8 
469( 
0863 

6175 
2350 
8525 
4700 
0875 

6/77 
2354 
8532 
4709 
0886 

6 
7 
8 
9 
ffl 

728/ 
5/6( 
3041 
092  1 
880) 

7270 
5/48 
3027 
0905 
8783 

7259 
5/36 
30/2 
0889 
8765 

7248 
5/23 
2998 
0873 
8747 

7238 
5111 
2984 
0856 
8729 

7227 
5098 
2969 
0840 
871  1 

72/6 

5085 
2955 
0824 
8694 

7205 
5073 
2940 
0308 
8676 

7/95 
5060 
2926 
0792 
8658 

47/84 
5'5048 
6'29/2 
7-0776 
7  '8640 

3-6940 
4'3096 
4-9253 
5'54(0 
6'I566 

6953 
3112 
9271 
5430 
1589 

6967 
3/28 
9290 
545  / 
/6/2 

698( 
3144 
9308 
5471 
/635 

6995 
3/60 
9326 
5492 
(658 

7008 
3/76 
9345 
55/3 
1681 

7022 
3/93 
9363 
5533 
(704 

7036 
3209 
938( 
5554 
1726 

7050 
3225 
9399 
5574 
/749 

7063 
324( 
94(8 
5595 
(772 

6 
7 
8 
9 
10 

II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

6681 
4561 
2441 
0322 
8202 

666/ 
4540 
24/8 
0296 
8175 

6642 
45/8 
2395 
027  / 
8/48 

6622 
4497 
2372 
0246 
8/2/ 

6602 
4475 
2348 
022  / 
8094 

6583 
4454 
2325 
0/96 
8067 

6563 
4432 
2302 
0/71 
8040 

6543 
441  ( 
2278 
0(46 
80(3 

6523 
4389 
2255 
0(2( 
7986 

8  '6504 
9  '4368 
10-2232 
1  1  '0095 
1  1  7959 

6  '7723 

7'3879 
8-0036 
S'6/93 
9  '2349 

7748 
3907 
0066 
6225 
2384 

7773 
3934 
0096 
6257 

24/8 

7798 
3962 
0/25 
6289 
2452 

78  24 
3989 
0(55 
632( 
2487 

7849 
40/7 
0/85 
6353 
252  / 

7874 
4044 
02/5 
6385 
2555 

7899 
4072 
0244 
6417 
2590 

7924 
4099 
0274 
6449 
2624 

7949 
4/27 
0304 
648/ 
2658 

II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

6082 
3962 
(842 
9722 
7602 

6053 
393; 
1810 
96S8 
7566 

6024 
390) 
(777 
9654 
7530 

5996 
3870 
(745 
9620 
7495 

5967 
3840 
/7/3 
9586 
7459 

5938 
3809 
/68( 
9552 
7423 

59/0 
3779 
/648 
95/8 
7387 

588  / 
3748 
1616 
9484 
7351 

5852 
37/8 
(584 
9449 
73/5 

12-5823 
13-3687 
14-1551 
(4-94)5 
(5-7279 

9-8506 
(0-4662 
(COS/9 
(  /  '6976 
(2'3/32 

8543 
4701 
0860 
7019 
3/78 

8579 
4740 
0902 
7063 
3224 

86/6 

4779 
0943 
7/06 
3270 

8652 

48/8 
0984 
7/50 
33/6 

8689 
4857 
(025 
7(93 
336/ 

8726 

4896 
1066 
7237 
3407 

8762 
4935 
1  108 
7280 
3453 

8799 
4974 
((49 
7324 
3499 

8836 
50/3 
//90 
7367 

3544 

21 
22 
23 
24 
25 

5482 
3362 
/242 
9/23 
7003 

5445 
3323 
1201 
9080 
6958 

5407 
3284 
1(60 
9037 
69/3 

5369 
3244 
1119 
8994 
6868 

5332 
3205 
/078 
8951 
6823 

5294 
3/65 
/036 
8907 
6779 

5256 
3)26 
0995 
8864 
6734 

52/9 
3086 
0954 
882( 
6689 

5I8/ 
3047 
09/2 
8778 
6644 

I6'5I43 
17-3007 
18-0871 
(S'8735 
(9  "6599 

(2-9289 
)  3  '5446 
)4'/602 
(4-7759 
(5-39/5 

9337 
5496 
/655 
78/4 
3973 

9385 
5546 
1708 
7869 
4030 

9433 
5597 
(760 
7924 
4087 

9481 
5647 
1813 

7979 
4/45 

9529 
5698 
1866 
8034 
4202 

9578 
5748 
1918 
8089 
4259 

9626 
5798 
J97/ 
8144 
43/6 

9674 
5849 
2024 
8/98 
4373 

9722 
5899 
2076 
8253 
443  ( 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

4883 
2763 
0643 
8523 
6403 

4836 
27/5 
0593 
8471 
6349 

4790 
2666 
0543 
8419 
6296 

4743 
26/8 
0492 
8367 
6242 

4696 
2569 
0442 
83/5 
6188 

4650 
2521 
0392 
8263 
6/34 

4603 
2472 
0342 
821  ( 

608/ 

4556 
2424 
0292 
8/59 
6027 

45/0 
2375 
0241 
8/07 
5973 

20-4463 
2  /  '2327 
22-0191 
22-8055 
23-5919 

16-0072 
(6-6229 
(7-2385 
(7-8542 
(8-4698 

0/32 

6290 
2449 
8608 
4767 

0/9( 
6352 
25(4 
8675 
4836 

025( 
64(4 
2578 
874/ 
4905 

03(0 
6476 
2642 
8808 
4973 

0370 
6538 
2706 
8874 
5042 

0429 
6600 
2770 

8940 
51  // 

0489 
6661 
2834 
9007 
5179 

0548 
6723 
2898 
9073 
5248 

0608 
6785 
2962 
9(39 

53/7 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

4283 
2/63 
#044 
7924 
5804 

4228 
2106 
9984 
7863 
V4/ 

4/72 
2049 
9925 
7802 
5678 

4//7 
1991 
9866 
774  ( 
56/6 

406f 
1934 
9807 
7680 
5553 

4005 
1877 
9748 
76/9 
5490 

3950 
(8/9 
9689 
7558 
5427 

3894 
(762 
9629 
7497 
5364 

3839 
(704 
9570 
7436 
5302 

24-3783 
25-1647 
25-9511 
267375 
27-5239 

19-0855 
/970/2 
20-3/68 
20-9325 
21  '5482 

0926 
7085 
3244 
9403 
5562 

0997 
7/58 
3320 
9481 
5642 

1068 
7232 
3395 
9559 
5722 

J/39 
7305 
347  / 
9637 
5802 

(2/0 
7378 
3546 
97(4 
5882 

/28/ 
745) 
3622 
9792 
5963 

1352 
7525 
3697 
9870 
6043 

(423 
7598 
3773 
9948 
6(23 

/494 
767) 
3848 
#026 
6203 
2380 
8557 
4735 
09/2 
7089 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

3684 
1564 
9444 
7324 
5204 

36/9 
/498 
9376 
7254 
5/33 

3555 
/43/ 
9308 
7/84 
506/ 

3490 
(365 
9240 
7115 

4989 

3426 
1299 
9/72 
7045 
49/8 

336( 
(232 

9/04 
6975 

4846 

3297 
1(66 
9035 
6905 
4774 

3232 
1/00 
8967 
6835 
4702 

3(67 
/033 
8899 
6765 
4630 

28-3(03 
29-0967 
29  "883  ( 
30-6695 
3C4559 

22-/63S 
22  '7795 
23  "39  5  / 
24'0/OS 
24  '6265 

(72/ 
7880 
4038 
0/97 
6356 

(803 

7964 
4/26 
0287 
6448 

(886 
8049 
42(3 
0376 
6540 

(968 
8/34 
4300 
0465 
6631 

2050 
82(9 
4387 
0555 
6723 

2/33 

8303 
4474 
0644 
68(4 

22/5 
8388 
456  / 
0733 
6906 

2298 
8473 
4648 
0823 
6997 

41 
42 
43 
44 
45 

3084 
0965 
8845 
6725 
4605 

30// 
0889 
8768 
6646 
4524 

2937 
08/4 
869/ 
6567 
4444 

2864 
0739 
86/3 
6488 
4363 

2790 
0663 
8536 
6409 
4282 

27/7 
0588 
8459 
6330 
4202 

2643 
05/3 
8382 
625( 
4I2/ 

2570 
0437 
8305 
6/72 
4040 

2496 
0362 
8228 
6093 
3959 

32-2422 
33'0286 
33'8/50 
34  '60/4 
35  '3878 

25  '2421 
25'8578 
26-4734 
27'  089  / 
277048 

25/5 
8674 
4833 
0992 
7151 

2609 
8770 
4932 
(093 
7254 

2703 
8867 
5030 
1194 
7357 

2797 
8963 
5/29 
1294 
7460 

289( 
9059 
5227 
(395 
7563 

2985 
9155 
5325 
(496 
7666 

3079 
925  ( 
5424 
(597 
7769 

3)72 
9347 
5522 
(697 
7872 

3266 
9443 
5621 
(798 
7975 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

2485 
0365 
8245 
6/25 
4005 

2403 
028/ 
8/59 
6037 
39/6 

2320 
0/97 
8073 
5950 
3826 

2238 
0/12 
7987 
5862 
3737 

2/55 
#028 
7901 
5774 
3647 

2073 
9944 
78/5 
5686 
3557 

(990 
9859 
7729 
5598 
3468 

(90S 
9775 
7643 
55/0 
3378 

(825 
969) 
7556 
5422 
3288 

36'  (742 
36-9606 
37-7470 
38-5334 
39-3/98 

28-3204 
28'936( 
29'55/S 
30"(674 
30  '783  / 

3310 

9469 
5628 
/786 
7945 

34/5 
9576 
5738 
(899 
8060 

3520 
9684 
5847 
201  / 
8/74 

3626 
9792 
5957 
2123 

8289 

3731 
9899 
6067 
2235 
8403 

3837 
#007 
6/77 
2348 
85/8 

3942 
0114 
6287 
2460 
8632 

4047 
0222 
6397 
2572 

8747 

4(52 
0330 
6507 
2684 
8861 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

I8S6 
9766 
7646 
5526 
3406 

(794 
9672 
755  / 
5429 
3307 

(703 
9579 
7456 
5332 
3209 

1611 
9486 
736  ( 
5236 
3//0 

1520 
9393 
7266 
5/39 
30/2 

1428 
9300 
7171 
5042 
29(3 

(337 
9206 
7076 
4945 
28/4 

/245 
9113 
6980 
4848 
27/6 

//54 
90/9 
6885 
475/ 
26/7 

40-/062 
40'8926 
4C6790 
42-4654 
43-25(8 

3/-39S7 
32-0/44 
32  -630  ( 
33-2457 
33-86/4 

4/04 
0263 
6422 
258/ 
8740 

4221 
0382 
6543 
2705 
8866 

4338 
050  ( 
6665 
2828 
8992 

4455 
062( 
6786 
2952 
908 

4572 
0740 
6908 
3076 
9244 

4688 
0859 
7029 
3/99 
9370 

4805 
0978 
7(50 
3323 
9496 

4922 
1097 
7272 
3447 
962) 

5038 
(2/6 
7393 
3570 
9747 

51 
52 
S3 
54 
55 

56 
57 

58 
59 
60 

1286 
9166 
7046 
4926 

2806 

(186 
9064 
6942 

4S2/ 
2699 

1085 
8962 
6838 
47(5 
259  ( 

0985 
8860 
6734 
4609 
2484 

0885 
8758 
6630 
4503 
2376 

0784 
8655 
6526 
4398 
2269 

0684 
8553 
6422 
4292 
2(6( 

0583 
845  / 
63/8 
4/86 
2053 

0483 
8348 
62(4 
4080 
/946 

44-0382 
44-8246 
45'6/(0 
46-3974 
47"(838 

34-4770 
35-0927 
35-7084 
36-3240 
36-9397 

4899 
(058 
72/7 
3376 
9534 

5027 
1188 
7349 
3511 

9672 

5155 
(3(9 

7482 
3646 
9809 

5284 
(449 
76(5 
378( 

9947 

54/2 
(580 
7748 
39)6 

#084 

5540 
(7(0 
788  ( 
405) 
0222 

5668 
(84( 
80(4 
4/86 
0359 

5796 
(97) 
8(46 
432  ( 
0496 

5925 
2(02 
8279 
4456 
0633 

56 

57 
58 
59 
60 

61 
62 
63 

64 
65 
66 
67 
68 
69 
70 

0687 
8567 
6447 
4327 
2207 

0577 
8456 
6334 
42/2 
209  / 

0468 
8344 
622  / 
4098 
(974 

0359 
8233 
6/08 
3983 
(858 

0249 
8/22 
5995 
3863 
/74( 

0/40 
SOU 
5882 
3753 
(624 

#030 
7900 
5769 
3638 
(508 

9921 
7788 
5656 
3524 
/39/ 

98/( 
7677 
5543 
3409 
(274 

47-9702 
487566 
49-5430 
50-3294 
5C(/58 

37-5554 
38-/7(0 
38-7867 
39-4023 
40-0(80 

5693 
(852 
801  1 
4(70 
0329 

5833 
(994 
8/55 
43/7 
0478 

5973 
2(36 
8300 
4463 
0627 

6(/3 
2278 
8444 
46(0 
0776 

6252 
2420 
8588 
4756 
0924 

6392 
2562 
8733 
4903 
(073 

6532 
2704 
8877 
5049 
(222 

6671 
2846 
902( 
5196 
(377 

68// 
2988 
9/65 
5342 
(520 

61 
62 
63 
64 
65 

#087 
7967 
5847 
3727 
1608 

9969 
7847 
5725 
3604 
/482 

985  / 
7727 
5604 
3480 
(357 

9732 
7607 
5482 
3357 
(23/ 

9614 
7487 
5360 
3233 
//06 

9496 
7367 
5238 
3/09 
0980 

9377 
7246 
5//6 
2985 
0855 

9259 
7/26 
4994 
286  / 
0729 

9140 
7006 
4872 
2737 
0603 

5C9022 
52-6886 
5  3  '4749 
54-26(3 
55'0477 

40-6337 
41  "24  93 
4C8650 
42-4806 
43-0963 

6488 
2647 
8806 
4965 
1123 

6639 
2800 

8961 
5/23 
/284 

6790 
2954 
9117 
5281 

1444 

694  ( 
3(07 
9273 
5439 
(605 

7093 
3261 
9429 
5597 
/76S 

7244 
34/4 
9584 
5755 
(925 

7395 
3567 
9740 
59/3 
2085 

7546 
372) 
9896 
607) 

2246 

7697 
3874 
#05) 
6228 
2406 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

9488 
7368 
5248 
3/28 
/008 

9360  9233 
7239  7//0 
5//7  4986 
2995  2863 
0874  0739 

9/06 
698  / 
4855 
2730 
0605 

8979 
6852 
4725 
2597 
0470 

885( 
6722 
4594 
2465 
0336 

8724 
6593 
4463 
2332 
020) 

8596 
6464 
4332 
2/99 
#067 

8469 
6335 
4200 
2066 
9932 

55-8341 
56-6205 
57-4069 
58  '(933 
58-9797 

43V(20 
44-3276 
44-9433 
45-5590 
46'(746 

7282 
3441 
9600 
5759 
1918 

7445 
3606 
9767 
5929 
2090 

7608 
3771 
9935 
6098 
2262 

7770 
3936 
4(02 
6268 
2434 

7933 
4/0) 
0269 
6437 
2605 

8095 
4266 
0436 
6607 
2777 

8258 
443  ( 
0603 
6776 
2949 

8420 
4595 
0770 
6945 
3120 

8583 
4760 
0937 
7//S 
3292 

71 

72 
73 

74 
75 

76 
77 

78 
79 
80 

8888 
6768 
4648 
2529 
0409 

8752 
6630 
4509 
2387 
0265 

86/6 
6492 
4369 
2245 
#/22 

8480  8343 
6354  62/6 
4229  4089 
2/04  (962 
9979  9835 

8207 
6078 
3949 
(820 
9692 

807/ 
5940 
3809 
(679 
9548 

7934 
5802 
3669 
1537 
9404 

7798 
5663 
3529 
(395 
926( 

59  766  ( 
60-5525 
6  (  '3389 
62-1253 
62'9//7 

46-7903 
47J4059 
48-02(6 
48-6373 
49-2529 

8077 
4236 
0395 
6554 
2713 

825  / 
4412 
0573 
6735 
2896 

8425 
4589 
0752 
69/6 
3079 

8599 
4765 
0931 
7097 
3262 

8773 
494  ( 

1  109 
7277 
3446 

8947 
5((8 
(288 
7458 
3629 

9/21 
5294 
1467 
7639 
38/2 

9295 
5470 
(645 
7820 
3995 

9469 
5646 
/823 
800/ 
4/78 

81 
82 
83 
84 
85 

8289 
6169 
4049 
(929 
9809 

8/44 
6022 
3900 
1779 
9657 

7998 
5875 
375  / 
(628 
9505 

7853 
5728 
3603 
1477 
9352 

7708 
558/ 
3454 
1327 
9200 

7563 
5434 
3305 
(176 
9047 

74/7 
5287 
3/56 
(025 
8895 

7272 
5(40 
3007 
0875 
8742 

7(26 
4992 
2858 
0724 
8590 

63'698( 
64-4845 
65'2709 
66-0573 
66-8437 

49-8686 
50-4842 
51  '0999 
5(7(56 
52-33(2 

8B7I 
5030 
1189 
7348 
3507 

9057 
52(8 
(379 
754  ( 
3702 

9243 
5406 
(570 
7733 
3897 

9428 
5594 
(760 
7926 
4091 

96/4 
5782 
(950 
81(8 
4286 

9799 
5969 
2140 
83/0 
4481 

9984 
6/57 
2330 
8502 
4675 

#(70 
6345 
2520 
8695 
4870 

0355 
6532 
27/0 
8887 
5064 

8( 
82 
83 
84 
85 

86 

87 
88 
89 
90 

7689 
5569 
3450 
/330 
92/0 

7535 

54/3 
3292 
//70 
9048 

738  ( 
5258 
3134 
(0(1 

8887 

7227 
5102 
2976 
0851 
8726 

7073 

4946 
28/9 
0692 
8565 

69/8 
4790 
266  / 
0532 
8403 

6764 
4633 
2503 
0372 
8242 

6610 

4477 
2345 
02/2 
8080 

6455 
432  ( 
2(87 
#053 
79/8 

67-6301 
68-4165 
69-2029 
69-9893 
70-7757 

52-9469 
53-5626 
54-/7S2 
54-7939 
55'4095 

9666 
5825 
1984 
8/43 
4302 

9863 
6024 
2(85 
8347 
4508 

4060 
6224 
2387 
855  / 
47/4 

0257 
6423 
2589 
8754 
4920 

0454 
6622 
2790 
8958 
5(26 

0651 
682( 
2992 
9/62 
5332 

0848 
7020 
3/93 
9366 
5538 

(044 
72(9 
3394 
9569 
5744 

(24/ 
74(8 
3596 
9773 
5950 

86 
87 
88 
89 

90 

91 
92 
93 

94 
95 

7090 
4970 
2850 
0730 
8610 

6927 
4805 
2683 
0562 
8440 

6764 
4640 
25/7 
0393 
8270 

6601 
4475 
2350 
0225 
8/00 

6437 
43/0 
2/83 
#056 
7929 

6274 
4/45 
20/6 
9888 
7759 

61  II 
3980 
(850 
97/9 
7588 

5948 
38/5 
1683 

9550 
7418 

5784 
3650 
1516 
9381 
7247 

7T562I 
72-3485 
73-1349 
73-92/3 
74-7076 

56-0252 
56-6409 
57-2565 
57-8722 
58-4878 

046( 
66/9 
2778 
8937 
5096 

0669 
6830 
299  ( 
9/53 
53/4 

0877 
704( 
3204 
9368 
553( 

(086 
7252 
34/8 
9583 
5749 

1294 
7462 
3630 
9798 
5967 

(503 
7673 
3843 
#014 
6184 

1711 
7884 
4056 
0229 
6402 

(9(9 
8094 
4269 
0444 
66(9 

2/27 
8305 
4482 
0659 
6836 

9) 
92 
93 
94 
95 

96 
97 
98 
99 
100 

51 

6490 
4370 
2251 
#/3/ 
80// 

63/8 
4/97 
2075 
9953 
7832 

6146 
4023 
(899 
9776 
7652 

5974 
3849 
(724 
9598 
7473 

5802 
3675 
(548 
942/ 
7294 

5630 
350  / 
(372 
9243 
7//5 

5458 
3327 
H96 
9066 
6935 

5285 
3153 
1020 
8888 
6756 

5//3 

2979 
0844 
87/0 
6576 

75-4940 
76-2804 
77  '0668 
77-8532 
78-6396 

59'  (035 
59-7/92 
60-3348 
60-9505 
6C5662 

1255 
74(4 
3573 
9732 
589  ( 

/47S 
7636 
3797 
9959 
6120 

(695 
7858 
4022 
#/85 
6349 

(9/5 

808  / 
4246 
04(2 
6578 

2(35 
8303 
447( 
0639 

6807 

2354 
8525 
4695 
0866 
7036 

2574 
8747 
4920 
(092 
7265 

2794 
8969 

5/44 
(3/9 
7494 

3014 
9/9( 
5368 
(545 
7722 

96 
97 
98 
99 
(00 

60' 

59' 

58' 

57' 

5(i' 

55'   54' 

53'   52' 

51 

60' 

Si)'   58' 

57'   5(i'   55'   54' 

53' 

52' 

51' 

°                  IS  INK. 

COSINE.            51' 

TRAVERSE  TABLES. 


38°            COSLNK. 

SINK.            38° 

/ 

2 
3 
4 
5 

10" 

ir 

12'   13' 

14'   15'   16'  |  17' 

18'  |   1!)' 

10'    11'   12'  |  13'   14' 

15' 

iff  ir  !  is'  19- 

1 

2 
3 
4 
5 

7862 
5724 
3586 
1449 
9311 

7860 
572/ 
358) 
I44/ 
9302 

7859 
57/7 
3576 
1434 
9293 

7857 
57(4 

3570 
(427 
9284 

7855 
57/0 
3565 
1420 
9275 

7853 
5706 
3560 
(413 
9266 

7851 
5703 
3554 
1405 
9257 

7850 
5699 
3549 
(398 
9248 

7848 
5696 
3543 
1391 
9239 

•7846 
/  "5692 
2'3538 
3-/3S4 
3-9230 

•6/80 
(  '2359 

run 

2-47)8 
3-0898 

6/82 
2364 
8545 
4727 
0909 

6/84 
2368 
8552 
4736 
0920 

SIH 

2373 
8559 
4745 
0932 

6/89 
2377 
8566 
4755 
0943 

619/ 
2382 
8573 
4764 
0955 

6/93 
2386 
8580 
4773 
0966 

6)96 
239  / 
8587 
4782 
0978 

6(98 
2396 
8593 
479) 
0989 

6200 
2400 
8600 
4800 
(000 

6 

7 
8 
9 
10 

7/73 
5035 
2897 
0759 
8622 

7/62 
5023 
2883 
0743 
8604 

7151 
50/0 
2869 
0727 
8586 

7/41 
4997 
2854 
0711 

8568 

7/30 
4985 
2840 
0695 
8550 

71(9 
4972 
2S25 
0679 
8532 

7108 
4960 
281  ( 

0662 
85)4 

7097 
4947 
2797 
0646 
8496 

7087 
4934 
2782 
0630 

8478 

47076 
5  '4922 
6-2768 
7-06/4 

7-8460 

37077 
4-3257 
4-9436 
5-56)6 
6-/79S 

709  / 
3273 
9454 
5636 
1818 

7105 
3289 
9473 
5657 
(841 

7118 
3305 
9491 
5677 
1864 

7132 
332  / 
9509 
5698 
/887 

7(46 
3337 
9528 
57(8 
(909 

7/59 
3353 
9546 
5739 
1932 

7(73 
3369 
9564 
5760 
(955 

7(87 
3385 
9582 
5780 
(978 

7200 
3401 
9601 
5801 
200) 

6 

7 
8 
9 
(0 

// 
12 
13 
H 
IS 
16 
17 
18 
19 
20 

6484 
4346 
2208 
0070 
7932 

6464 
4324 
2/85 
0045 
7906 

6444 
4303 
2(6( 
#020 
7879 

6424  6405 
4281  4260 
2/38  2//5 
9995  !  9970 
7852  7825 

6385 
4238 
2091 
9944 
7798 

6365 
42(6 
2068 
99/9 
777  / 

6345 
4/95 
2044 
9894 
7743 

6325 
4/73 
202/ 
9869 
77/6 

8  '6306 
9-4/52 
10-1997 
(D'9843 
1(7689 

67975 
7-4/54 
8-0334 
S'65/3 

9  '269  3 

8000 
4)82 
0363 
6545 
2727 

8025 
4209 
0393 
6577 
2761 

8050 
4236 
0423 
6609 
2796 

8075 
4264 
0453 
6641 
2830 

8(00 
429  ( 
0482 
6673 
2864 

8125 
4319 
05/2 
6705 
2898 

8(5( 
4346 
0542 
6737 
2933 

8/76 
4373 
0571 
6769 
2967 

8201 
440! 
0601 
6801 
300/ 

)( 
(2 
13 
14 
15 

5795 
3657 
15/9 
9381 
7243 

5766 
3626 
/487 
9347 
7207 

5737 
3596 
(454 
93(3 

7/71 

5708 
3565 
(422 
9279 
7/35 

5680 
3534 
1389 

9244 
7099 

5651 

3504 
(357 
92(0 
7063 

5622 
3473 
(325 
9(76 
7027 

5593 

3443 
(292 
9/42 
6991 

5564 
34/2 
1260 
9/08 
6955 

(2-5535 
13-3381 
(4"(227 
(4'9073 
(5-69/9 

9  '8872 
10  '5052 
/r/231 
I/741/ 
(2-3590 

8909 
5091 
(272 
7454 
3636 

8945 
5129 
(314 
7498 
3682 

8982 
5168 
/355 
7541 
3727 

90/8 
5207 
/396 
7584 
3773 

9055 
5246 
(437 
7628 
38/9 

9092 
5285 
(478 
767/ 
3S64 

9(28 
5324 
(5(9 
7715 
3910 

9(65 

5362 
1560 
7758 
3956 

9201 
540/ 
1601 
7SO/ 

400  / 

16 
17 
18 
19 

20 

21 
22 
23 

24 
25 

5)05 
2968 
0830 
8692 
6554 

5068 
2928 
0788 
8649 
6509 

5030 
2889 
0747 
8606 
6464 

4992 
2849 
0706 
8562 
64(9 

4954 
2809 
0664 
85/9 
6374 

49(7 
2770 
0623 
8476 
6329 

4879 
2730 
0581 
8433 
6284 

484  / 
2690 
0540 
8390 
6239 

4803 
265  / 
0499 
8346 
6194 

(6'4765 
17-2611 
/S'0457 
(8-8303 
(9'6149 

(2-9770 
(3-5949 
(4-2(29 
(4-8308 

/5'44S8 

98(8 
6000 
2(8( 
8363 
4545 

9866 
6050 
2234 
8418 
4602 

99/4 
6/00 
2287 
8473 
4659 

9962 
6/50 
2339 
8528 
47(6 

#010 
6201 
2392 
8583 
4773 

0058 
625  / 
2444 
8637 
483  / 

0(06 
630  ( 
2497 
8692 
4888 

0/54 
635  / 
2549 
8747 
4945 

0202 
6402 
2602 
8802 
5002 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 

27 
28 
29 
30 

44/6 
2278 
0141 
8003 
5865 

4370 
2230 
0090 
795  / 
S8II 

4323 
2(8( 
#040 
7899 
5757 

4276 
2(33 
9990 
7846 
5703 

4229 
2084 
9939 
7794 

5649 

4182 
2036 
9889 
7742 
5595 

4(36 
(987 
9838 
7690 
554( 

4089 
(938 
9788 
7637 

5487 

4042 
(890 
9737 
7585 
5433 

20-3995 
21-1841 
21  '9687 
22-7533 
23  5379 

/6'0667 
/6'6847 
(7-3026 
/  7  '9206 
(8-5385 

0727 

6909 
3090 
9272 
5454 

0786 
6970 
3/54 
9338 
5523 

0846 
7032 
32/8 
9405 
559) 

0905 
7094 
3282 
9471 
5660 

0964 
7155 
3346 
9537 

5728 

1024 
72/7 
34/0 
9603 
5797 

1083 
7279 

3474 
9670 
5865 

1143 

7340 
3538 
9736 
5934 

(202 
7402 
3602 
9802 
6002 

31 
32 
33 
34 
35 

3727 
/589 
945/ 
73/4 
5/76 

3671 
1532 
9392 
7252 
5113 

3616 
(474 
9333 
7191 
5050 

3560 
1417 
9273 
7/30 
4987 

3504 
1359 
92/4 
7069 

4924 

3448 
1301 
9155 
7008 
486( 

3392 

1244 
9095 
6947 
4798 

3337 
1(86 
9036 
6885 
4735 

3281 
1/28 
8976 
6824 
4672 

24-3225 
25'107( 
25  '89  17 
26-6763 
27-4609 

I9-/565 
197744 
20-3924 
21  'Of  03 

21  '6283 

1636 
7818 

3999 

o/st 

6363 

1707 
7891 
4075 
0259 
6443 

/777 
7964 
4/50 
0337 
6523 

(848 
8037 
4226 
0414 
6603 

19/9 
8//0 
430( 
0492 
6683 

/990 
8/83 
4376 
0570 
6763 

2061 
8256 

4452 
0647 
6843 

2/31 
8329 
4527 
0725 
6923 

2202 
8402 
4602 
0802 
7003 

II 

32 
33 
34 
35 

36 
37 
38 
39 
40 

3038 
0900 
8762 
6624 
4487 

2973 
083  A 
8694 
6554 
4415 

2908 
0767 
8626 

6484 
4343 

2844 
0700 
8557 
64(4 
4271 

2779 
0634 
8489 
6344 
4/99 

27(4 

0567 
8420 
6274 
4(27 

2649 
0501 
8352 
6203 
4055 

2584 
0434 
8284 
6(33 
3983 

2520 
0367 
82/5 
6063 
39/( 

28'2455 
29  '030  / 
29-8/47 
30-5992 
3  /  '3838 

22*2462 
22-8642 
23  '482  ( 
34'  1091 

24-7/80 

2545 
8727 
4908 
(090 
7272 

2627 
8811 
4995 
1(79 
7363 

2709 
8896 
5082 
1268 
7455 

2792 
8980 
5(69 
(358 
7546 

2874 
9065 
5256 
1447 
7638 

2956 
9/49 
5343 
)536 

7729 

3038 
9234 
5429 
(625 
7820 

3/20 
93/8 
55/6 
17/4 
79/2 

3203 
9403 
5603 
(803 

8003 

36 

37 
38 
39 
40 

41 

42 
43 
44 
45 
46 
47 
48 
49 
50 

2349 
02/1 
8073 
5935 
3797 

2275 
0/35 
7996 
5856 
37/7 

2201 
#060 
79(8 
5777 
3636 

2/28 
9984 
784/ 
5698 
3555 

2054 
9909 
7764 
56/9 
3474 

(980 
9833 
7686 
5539 
3393 

/906 
9757 
7609 
5460 
3312 

(832 
9682 
753  / 
5381 
3230 

/75S 
9606 
7454 
5302 
3/49 

32-/6S4 
32-9530 
33-7376 
34-5222 
35-3068 

25-3360 
25  9539 
26-57(9 
27'I898 

27-6078 

3454 
9636 
58/7 
(999 
8(8f 

3547 
9732 
59(6 
2100 
8284 

364/ 
9828 
60/4 
2200 
8387 

3735 
9924 
6112 
2301 
8489 

3828 
#019 
62/0 
240) 
8592 

3922 
01/5 

6309 
2502 
8695 

40(6 
02(( 
6407 
2602 
8798 

4/09 
0307 
6505 
2703 
8901 

4203 
0403 
6603 
2803 
9003 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

(660 
9522 
7384 
5246 
3108 

/577 
9437 
7298 
5/58 
30/8 

(494 
9353 
7211 
5070 
2928 

14(1 

9268 
7(25 
4982 
2839 

(3  29 
9184 
7039 
4894 
2749 

(246 
9099 
6952 
4805 
2658 

1163 
90(4 
6866 
47)7 
2568 

/080 
8930 
6779 

4629 
2478 

0997 
8845 
6693 
4540 
2388 

36-09/4 
36-8760 
37-6606 
38  '4452 
39-229S 

29-4258 
29-0437 
29  66/7 
30-2796 
30-8976 

4363 

0545 
6726 

2908 
9090 

4468 
0652 
6836 
3020 
9204 

4573 

0759 
6946 
3/32 

93/9 

4678 
0867 
7055 
3244 
9433 

4783 
0974 
7/65 
3356 

9547 

4888 
/082 
7275 
3468 
966) 

4993 
((89 
7384 
3580 
9775 

5098 
(296 
7494 
3692 
9890 

5203 
1403 
7604 
3804 
#004 

5/ 
52 
53 
54 
55 

0970 
8833 
6695 
4557 
2419 

0879 
8739 
6599 
4460 
2320 

0787 
8646 
6504 
4363 
222( 

0695 
8552 
6409 
4266 
2(22 

0603 
8458 
63/3 
4/68 
2023 

05/2 
8365 
62/8 
407/ 
/924 

0420 
827( 
6/23 

3974 
(825 

0328 
8/77 
6027 
3877 

(726 

0236 
8084 
593  / 
3779 
1627 

40'0/44 
40  799  0 
4/  '5836 
42-3682 
43-/52S 

3T5I55 
32'  (335 
3275(4 
33-3694 
33-9873 

5272 
(453 
7635 
38/7 

9999 

5388 
(572 
7756 
394( 
#(25 

5505 
1691 
7878 

4064 
0250 

562/ 
/8IO 
7999 
4/87 
0376 

5738 
1929 
8120 
43  // 

0502 

5854 
2048 
8241 
4434 
0627 

597/ 
2166 
8362 
4557 
0753 

6087 
2285 
8483 
4681 
0878 

6204 
2404 
8604 
4804 
/004 

SI 

52 
53 
54 
55 

56 

57 
58 
59 
60 

0281 
8/43 
6006 
3868 
/730 

0(8( 
8041 
5901 
3762 
(622 

#080 
7938 
5797 
3656 
1514 

9979 
7836 
5693 
3549 
(406 

9878 
7733 

5588 
3443 
1298 

9777 
763( 
5484 
3337 
1190 

9677 
7528 
5379 
323  / 
(082 

9576 

7425 
5275 
3124 
0974 

9475 
7323 
5(70 
30(8 
0866 

43-9374 
447220 

45-5066 
46-29/2 
47-0758 

34'6053 
35  '2232 
35  '84  (2 
36  '459  / 
37-0771 

6I8/ 
2362 
8544 
4726 

0908 

6309 
2493 
8677 
4861 
(045 

6437 
2623 
8809 
4996 
1/82 

6565 
2753 
8942 
5/3) 
(319 

6693 
2884 
9074 
5265 
(456 

682/ 
30/4 
9207 
5400 
(593 

6948 
3/44 
9339 
5535 
(730 

7076 
3274 
9472 
5670 
(867 

7204 
3404 
9604 
5804 
2004 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

9592 
7454 
53/6 
3/79 
1041 

9482 
7343 
5203 
3063 
0924 

9373 
723  ( 
5090 
2948 
0807 

9263 
7(20 
4977 
2833 
0690 

9/53 
7008 
4863 
2718 
0573 

9043 
6896 
4750 
2603 
0456 

8933 
6785 
4636 
2488 
0339 

8824 
6673 
4523 
2372 
0222 

87(4 
6561 
4409 
2257 
#/05 

47-8604 
48-6450 
49-4296 
50'2/42 
50'9987 

37-6950 
38-3/30 
38-9309 
39  '5489 
4Q-/668 

7090 
327  ( 
9453 
5635 
(817 

7229 
34/3 
9597 
578( 
/965 

7369 
3555 
974  / 
5928 
2/14 

7508 
3697 
9885 
6074 

2263 

7647 
3838 
#029 
6220 

24  // 

7787 
3980 
0/73 
6366 

2560 

7926 
4/21 
03/7 
65/2 
2708 

8065 
4263 
046/ 
6659 
2856 

8204 
4405 
0605 
6805 
3005 

61 
62 
63 
64 
65 

8903 
6765 
4627 
2489 
0352 

8784 
6645 
4505 
2365 
0226 

8666 
6524 
4383 
224  1 
#100 

8547 
6404 
4260 
21(7 
9974 

8428 
6283 
4/38 
1993 

9348 

8309 
6162 
4015 
1869 

9722 

8190 
6042 
3893 
1744 
9596 

807/ 
592/ 
3770 
1620 
9470 

7952 

5800 
3648 
(496 
9343 

5(7833 
52-5679 
53-3525 
54-1371 
54-92(7 

40-7848 
4)  '4027 
42-0207 
42*6386 
43-2566 

7999 
4/80 
0362 
6544 
2726 

8(50 
4334 
05(8 
6702 

2886 

8300 
4487 
0673 
6860 
3046 

845) 

4640 
0829 
70(7 

3206 

8602 
4793 
0984 
7175 
3366 

8753 
4946 
1/39 
7332 
3526 

8903 
5099 
/294 
7490 
3685 

9054 
5252 
1450 
7648 

3845 

9205 
5405 
1605 
7805 
4005 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

82/4 
6076 
3938 
ItOO 
9662 

8086 
5946 
3807 
(667 
9528 

7958 
58/7 
3676 
(534 
9393 

783  ( 
5687 
3544 
(401 
9258 

7703 
5558 
3413 
1268 
9/23 

7575 
5428 
3281 
//35 
8988 

7447 
5298 
3(50 
1001 
8853 

73/9 
5/69 
3018 
0868 
£7(7 

7191 

5039 
2887 
0735 
8582 

55'7063 
56'4909 
57-2755 
58'060( 

58  8447 

43-8745 
44-4925 
45*1(04 
45-7284 

46-3463 

8908 
5089 
I27( 
7453 
3635 

9070 
5254 
(438 
7622 
3806 

9232 
5419 
(605 
7791 
3978 

9395 
5583 
(772 
7960 
4149 

9557 
5748 
(939 
8/29 
4320 

97/9 
59/2 
2/05 
8299 
4492 

988) 
6077 
2272 
8468 
4663 

#043 
6241 
2439 
8636 
4834 

0205 
6405 
2605 
8805 
5005 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

7525 
5387 
3249 
(III 
8973 

7388 
5248 
3/09 
0969 

8829 

725  ( 

5((0 
2968 
0827 

86S6 

71)5 

4971 
2828 
0685 
8542 

6978 
4833 
2688 
0543 
S398 

6841 
4694 
2547 
0400 
8254 

6704 
4555 
2407 
0258 
8/09 

6567 
44/7 
2266 
#116 
7965 

6430 
4278 
2/26 
9973 
7S2/ 

59-6293 
60-4/39 
61-1985 
61-9831 
627677 

46-9643 
47-5822 
48-2002 
48-8(8( 
49-4361 

98(7 
5998 
2/80 
8362 

4544 

9990 
6/74 
2359 
8543 
4727 

#(64 
6350 
2537 
8723 
49/0 

0338 
6526 
27(5 
8904 
5092 

0511 
6702 
2893 

9084 
5275 

0685 
6878 
307/ 
9265 
5458 

0859 
7054 
3250 
9445 
564) 

1032 
7230 
3428 
9625 
5823 

(206 
7406 
3606 
9806 
6006 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

6835 
4698 
2560 
0422 

8284 

6690 
4550 
24/0 
0271 

B/3/ 

6544 
4403 
226  ( 
#120 

7978 

6398 
4255 
21/2 

99.69 
7825 

6253 
4/08 
1963 
98/7 
7672 

6/07 
3960 
18/3 
9666 

75/9 

596/ 
38/2 
/664 
95/5 
7366 

58(5 
3664 
(5(4 
9364 
72(3 
5063 
29/2 
0762 
861  / 
646( 

5669 
35/7 
/364 
92/2 

7060 

63'5523 
64-3369 
65-1215 
65-906) 
66-6907 

50-0540 
SO'6720 
5  T  2899 
5I'9079 
52-5258 

0726 
6907 
3089 
927  / 
5453 

VII 

7095 
3279 
9463 
5647 

/096 
7282 
3469 
9655 
«4J 

I2C) 

7470 
3658 
9847 
6036 

(466 
7657 
3848 
#039 
6230 

/65/ 
7844 
4038 
0231 
6424 

(836 
8032 
4227 
0423 
66(8 

202/ 
82/9 
44/7 
06/4 

68/2 

2206 
8406 
4606 
0806 
7006 

SI 

82 
83 

84 
85 

6/46 
4008 
(87/ 
9733 
7595 

5992 
3852 
/7/2 
9573 
7433 

5837 
3696 
(554 
9413 
727  ( 

5682 
3539 
1396 

9253 
7/09 

5527 
3382 
1237 
9092 
6947 

5373 
3226 
/079 
8932 
6785 

52/8 
3069 
0920 
8772 
6623 

4908 
2755 
0603 
8451 
6299 

67-4753 
68-2599 
69-0445 
69'829I 
70-6/36 

53  '(438 
5376(7 
54-3797 
54'9976 
55-6(56 

(635 
78/6 
3998 

tigo 

6362 

1831 

8015 
4199 
0383 
6568 

2028 
82/4 
440  / 
0587 
6773 

2224 
8413 
4602 
0790 
6979 

2421 
8612 
4803 
0994 
7/85 

26/7 
8810 
5004 
1197 
7390 

28(4 
9009 
5205 
(400 
7596 

30/0 
9208 
5406 
1603 
7801 

3206 
9406 
5606 
1806 
8007 

86 
87 
88 
89 
90 

91 
9?. 
93 

94 
95 

5457 
«/9 
1181 
9044 
6906 

5293 
3/54 
(0(4 
8874 
6735 

5(30 
2988 
0847 
8705 
6564 

4966 
2823 
0680 
8536 
6393 

4802 
2657 
05/2 
8367 
6222 

4638 
2492 
0345 
8(98 
605  ( 

4474 
2326 
0/77 
8029 
5880 

43  // 
2160 

to/a 

7859 
5709 

4/47 
1994 
9842 
7690 
5538 

7/-39S2 
72-1828 
72  '9674 
73-7520 
74-5366 

56-2336 
56-85(5 
57-4695 
58-0874 
587054 

2544 
8725 
4907 
/089 
7271 

2752 
8936 
5/20 
1304 

74SS 

2960 
9/46 
5332 
(5/9 
7705 

3/68 
9356 
5545 
(734 
7922 

3375 
9566 
5757 
1948 
8/39 

3583 
9777 
5970 
2/63 
8356 

379( 
9987 
6182 
2378 
8573 

3999 
#/97 
6394 
2592 
8790 

4207 
0407 
6607 
2807 

9007 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

9C 
97 
98 
99 

too 
51 

4768 
2630 
0492 
8354 
62/7 

4595 
2456 
03/6 
8(76 

6037 

4423 
228  ( 
H40 

7998 
5857 

4250 
2/07 
9963 
7820 
5677 

4077 
/932 

9787 
7642 

5497 

3904 
(757 
96(1 
7464 
53/7 

373  1 
(583 

9434 
7285 
5/37 

3558 
1408 
9257 
7/07 
4957 

3385 
/233 
9081 
6929 

4776 

75-32)2 
76')058 
76-8904 
77-6750 
78J4596 

59-3233 
59-94(3 
60  5592 
6CI772 
6(795! 

3453 

9634 
5816 
/998 
8/80 

3672 
9856 
6040 
2224 

8408 

3892 
#078 
6264 
245) 
8637 

tin 

0300 
6488 
2677 
8866 

4330 
052  / 
67/2 
2903 

9094 

4550 
0743 
6936 
3)29 
9322 

4769 
0964 
7(60 
3355 
955  ( 

4988 

/I  86 
7383 
3581 

9779 

5207 
(407 
7607 
3807 

#007 

5i  >'   411'   4S' 

47'   4<j' 

45'   44 

43'   42'  |  41' 

SO' 

49'   48'  |  47' 

4(i'   45'   44'   43' 

•1-2' 

41' 

SINE. 

COSINE.           51° 

TRAVERSE  TABLES. 


38°            COSINE. 

SINE. 

38^ 

20' 

21'   22' 

23' 

'24' 

25' 

20' 

27' 

2«' 

iff 

20' 

21' 

22' 

23' 

'24' 

25' 

26'   27' 

ts 

2!)' 

/ 
2 
3 
4 
5 

/ 

2 
3 

4 
5 

844 
688 
532 
377 
221 

7842 
5685 
3527 
/369 
92/2 

784  / 
568/ 
3522 
/362 
9203 

7839 
5677 
35/6 
(355 
9/94 

7837 
5674 
351  / 
(348 
9/85 

7835 
5670 
3505 
(34( 
9/76 

7833 
5667 
3500 
/333 
9/67 

7832 
5663 
3495 
/326 
9/58 

7830 
5659 
3489 
/3/9 
9/49 

7828 
C5656 
2-3484 
3-1312 
3-9/39 

'6202 
/  '2405 
/•8607 
2-4809 
3-/0/2 

6205 
2409 
S6/4 
48/9 
(023 

6207 
24/4 
8621 
4828 
(035 

6209 
24/8 
8628 
4837 
/046 

621  / 

2423 
8634 
4846 
/057 

6214 
2428 
864  ( 
4855 
(069 

62/6 
2432 
8648 
4864 
(080 

62/8 
2437 
8655 
4873 
/092 

6221 
2441 
8662 
4882 
M03 

6223 
2446 
8669 
489/ 
/((4 

6 

7 
8 
9 

;o 

065 

909 
753 
597 
442 

7054 
4896 
2739 
058/ 
8424 

7043 
4884 
2724 
0565 
8405 

7032 
4S7/ 
27/0 
0549 

8387 

7022 
4859 
2695 
0532 

8369 

70/1 
4846 
26S/ 
05/6 
835  / 

7000 
4833 
2667 
0500 
8333 

6989 
482  / 
2652 
0484 
83/5 

6978 
4S08 
2638 
0467 
8297 

4-6967 
5-4795 
6-2623 
7'045/ 
7'8279 

3-72/4 
4-34/6 
4'96/9 
5  -582) 
6'2024 

7228 
3432 
9637 
5842 
2046 

7242 
3448 
9655 
5862 
2069 

7255 

3464 
9674 
5883 
2092 

7269 
3480 
9692 
5903 
2/15 

7283 
3496 
97/0 
5924 
2/38 

7296 
35/2 
9728 
5944 
2/60 

73/0 
3528 
9747 
5965 
2/83 

7324 
3544 
9765 
5985 
2206 

7337 
3560 
9783 
6006 
2229 

6 

7 
8 
9 
10 

// 

12 
13 
/4 

;5 

286 
(30 
974 
818 
662 

6266 
4108 
/95( 
9793 
7635 

6246 
4087 
(927 
9768 
7608 

6226 
4065 
(904 
9742 
758  / 

6206 
4043 
1880 
97/7 
7554 

6/86 
4022 
/857 
9692 
7527 

6/67 
4000 
(833 
9666 
7500 

6/47 
3978 
18/0 
964  / 
7473 

6/27 
3956 
(786 
96/6 
7446 

8  '6  (07 
9-3935 
/0-/763 
(0-9590 
(/74(8 

6'8226 
7-4428 
8'063/ 
S'6833 
9'303S 

8251 
4456 
0660 
6865 
3070 

8276 
4483 
0690 
6897 
3/04 

8301 
45/0 
0720 
6929 
3/38 

8326 
4538 
0749 
696  / 
3/72 

8351 
4565 
0779 
6993 
3206 

8376 
4592 
0808 
7025 
324  / 

8401 
4620 
0838 
7056 
3275 

8427 
4647 
0868 
7088 
3309 

8452 
4674 
0897 
7/20 
3343 

II 
12 
13 
(4 
IS 

(6 
17 
18 
19 

20 

507 
351 
(95 
039 

883 

5478 
3320 
1162 
9005 
6847 

5449 
3289 
//30 
8970 
68/( 

5420 
3259 
(097 
8936 
6775 

539  / 
3228 
(065 

8902 
6739 

5362 
3/97 
/032 

8867 
6703 

5333 
3/66 
1000 
8833 
6666 

5304 
3/36 
0967 
8799 
6630 

5275 
3/05 
0935 
8764 
6594 

(2  '524  6 

(3-3074 
/  4  '0902 
(4-8730 
/S'6558 

9  '9238 
0-5440 
r/642 
/  '7845 
2-4047 

9274 
5479 
(683 
7888 
4093 

93H 
55/8 
(725 
793) 

4/38 

9347 
5556 
(766 
7975 
4/84 

9384 
5595 
1807 
80/8 
4230 

9420 
5634 
/848 
806/ 
4275 

9457 
5673 
(889 
8/05 
432/ 

9493 
57// 
(930 

8/48 
4366 

9529 
5750 
1971 
8191 
4412 

9566 
5789 
20/2 
8235 

4457 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

727 
571 
4/6 
260 
(04 
948 
792 
636 
481 
325 

4689 
2532 
0374 
82/6 
6059 

4651 
2492 
0333 
8/73 
60/4 

4614 
2452 
029  / 
8/30 
5969 

4576 
24/3 
0250 
8086 
5923 

4538 
2373 
0208 
8043 
5878 

4500 
2333 
0/66 
8000 
5833 

4462 
2293 
0/25 
7956 
5788 

4424 
2253 
0083 
79/3 
5743 

(6'4386 
/7'22/4 
/  8  '0042 
IB'7869 

I9'5697 

3-0249 
3'6452 
4-2654 
4  '8857 
5'5059 

0297 
6502 
2707 
89  // 
5116 

0345 
6552 
2759 
8966 
5/73 

0393 
6602 
28(2 
902  / 
5230 

044  / 
6653 
2864 
9075 
5287 

0489 
6703 
29/6 
9/30 
5344 

0537 
6753 
2969 
9/85 
540  / 

0585 
6803 
302/ 
9240 
5458 

0632 
6853 
3074 
9294 
55/5 

0680 
6903 
3/26 
9349 
5572 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

390  / 
1744 
9586 
7428 
527  / 

3854 
/695 
9535 
7376 
52/6 

3807 
(646 
9485 
7323 
5/62 

3760 
/597 
9434 
727  / 
5/08 

37/3 
1548 
9384 
72/9 
5054 

3666 
/500 
9333 
7/66 
5000 

36/9 
I45/ 
9282 
7//4 
4945 

3572 
1402 
9232 
706/ 
4891 

20-3525 
2TI353 
21  9181 
22-7009 
23-4837 

6-/26I 
6  '7464 
7-3666 
7'9868 
8'607( 

1321 
7525 
3730 
9934 
6/39 

/380 
7587 
3794 
#00/ 
6208 

/439 
7648 
3858 
0067 
6276 

(498 
77/0 
392  / 
0/33 
6344 

/558 
777) 
3985 
0/99 
64/3 

1617 
7833 
4049 
0265 
6481 

(676 
7894 
4//3 
033/ 
6549 

/735 
7956 
4/77 
0397 
66/8 

(795 
80/7 
4240 
0463 
6686 

31 
32 
33 
34 
35 

/69 
0/3 
857 
70/ 
545 

3//3 
0955 
8798 
6640 
4482 

3057 
0898 
8738 
6579 
4419 

300/ 
0840 
8678 
65/7 
4356 

2945 
0782 
86/9 
6456 
4293 

2889 
0724 
8559 
6394 
4229 

2833 
0666 
8500 
6333 
4/66 

2777 
0608 
8440 
627  / 
4/03 

2721 
0550 
8380 
62/0 
4040 

24-2665 
25'0493 
25-8320 
26-6/48 
27-3976 

9'2273 
9-8475 
0-4678 

rosso 

(7082 

2344 
8548 
4753 
0958 
7/62 

24/4 
862( 
4828 
(035 
7242 

2485 
8694 
4904 
1113 
7322 

2556 
8767 
4979 
(/90 
7402 

2626 
8840 
5054 
(268 
7481 

2697 
89/3 
5/29 
/345 
756  / 

2768 
8986 
5204 
/423 
764  / 

2838 
9059 
5280 
(500 
772  / 

2909 
9/32 
5355 
(578 
7800 

31 
32 
33 

34 
35 

36 
37 
38 
39 
40 

390 
234 
078 
922 

766 

2325 
0/67 
8009 
5852 

3694 

2260 
0/00 
794/ 
578  / 
3622 

2/95 
#033 
7872 
57/( 
3550 

2/30 
9967 
7804 
5640 
3477 

2065 
9900 
7735 
5570 
3405 

2000 
9833 
7666 
5499 
3333 

(934 
9766 
7597 
5429 
3260 

/S69 
9699 
7529 
5358 
3/88 

28'  1804 
28-9632 
29  '7460 
30-5288 
3/-3/I6 

2-3285 
22-9487 
23-5689 
24-/S92 
24-8094 

3367 
9572 
5776 
/98/ 
8/85 

3449 
9656 
5863 
2070 
8277 

3531 

9740 
5950 
2/59 
8368 

36/3 
9825 
6036 
2248 

8459 

3695 
9909 
6/23 
2337 
8550 

3777 
9993 
6209 
2425 
864/ 

3859 
#078 
6296 
25/4 
8733 

394/ 
0/62 
6382 
2603 
8824 

4023 
0246 
6469 
2692 
89/5 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

6/0 
455 
299 
/43 
987 

(536 
9379 
7221 
5063 
2906 

1462 
9303 
7/44 
4984 
2825 

(388 
9227 
7066 
4905 
2743 

/3/4 
9/51 

6988 
4825 
2662 

/240 
9075 
69/0 
4746 
25S/ 

//66 
8999 
6833 
4666 
2499 

/092 
8923 

6755 
4586 
24/8 

10/8 
8847 
6677 
4507 
2337 

32-0944 
32'877( 
33-6599 
34'  4427 
35-2255 

25-4297 
26-0499 
26'670/ 
27-2904 
27-9/06 

4390 
0595 
6799 
3004 
9209 

4484 
069) 
6897 
3/04 
93/( 

4577 
0786 
6996 
3205 
94/4 

467/ 
0882 
7094 
3305 
95/7 

4764 
0978 
7/92 
3405 
96/9 

4857 
/074 
7290 
3506 
9722 

495/ 
//69 
7388 
3606 
9824 

5044 
/265 
7485 
3706 
9927 

5/38 
/36/ 
7583 
3806 
#029 

4( 
42 
43 
44 
45 

46 
47 
48 
49 
50 

831 

675 
6520 
364 
2208 

0748 
859  / 
6433 
4275 
2//S 

0665 
8506 
6346 
4/87 
2027 

0582 
8421 
6260 
4098 
(937 

0499 
8336 
6/73 
40/0 
/847 

04/6 
825/ 
6086 
3921 
(756 

0333 
8/66 
5999 
3833 
(666 

0250 
SOS/ 
59/3 
3744 
/576 

0166 

7996 
5826 
3655 

/4S5 

36-0083 
36-79/1 
37-5739 
38-3567 
39-1395 

28-5308 
29-/5M 
29-77/3 
30-39/5 
3/-0//S 

54/3 
/6/B 
7823 
4027 
0232 

55/8 
(725 
7932 
4/39 
0346 

5623 
(832 
8042 
425  / 
0460 

5728 
(939 
8(5/ 
4362 
0574 

5833 
2047 
8260 
4474 
0688 

5938 
2/54 
8370 
4586 
0802 

6042 
226  / 
8479 
4697 
09/6 

6/47 
2368 
8588 
4809 
1030 

6252 
2475 
8698 
492  / 
//44 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

#052 
7896 
5740 
3584 
429 

9960 
7802 
5645 
3487 
1329 

9868 
7708 
5549 
3390 
/230 

9776 
76/5 
5453 
3292 
(131 

9684 
752  / 
5358 
3/94 
(03( 

9591 
7427 
5262 
3097 
0932 

9499 
7333 
5/66 
2999 
0833 

9407 
7239 
5070 
2902 
0733 

93/5 
7(45 
4974 
2804 
0634 

39-9222 
40-7050 
4C4878 
42-2706 
43-0534 

3  /  "6320 
32-2522 
32'8725 
33-4927 
34-//30 

6436 
2641 
8846 
5050 
1255 

6553 
2760 
8967 
5/74 
1380 

6669 
2878 
9087 
5297 
/506 

6785 
2997 
9208 
5420 
/63/ 

6902 
3//5 
9329 
5543 
(757 

70/8 
3234 
9450 
5666 
(882 

7/34 
3352 
957  / 

5789 
2007 

7250 
347) 
969) 
59/2 
2/33 

7366 
3589 
98(2 
6035 
2258 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

9273 
7//7 
496  / 

2805 
0649 

9/72 
70/4 
4856 
2699 
054  / 

907  / 
69/( 
4752 
2592 
0433 

8969 
6808 
4647 
2486 
0324 

8868 
6705 
4542 
2379 
02/6 

8767 
6602 
4437 
2272 
#/08 

8666 
6499 
4333 
2166 
9999 

8565 
6396 
4228 
2059 
989  / 

8463 
6293 
4/23 
1952 
9782 

43-8362 
44-6/90 
45-40/8 
46-1846 
46-9674 

347332 
35-3534 
35-9737 
36-5939 
37'2/4/ 

7460 
3664 
9869 
6074 
2278 

7587 
3794 
#00  / 
6208 
24/5 

77/5 
3924 
0/33 
6343 
2552 

7S43 
4054 
0266 
6477 
2689 

7970 
4/84 
0398 
66/2 
2825 

8098 
43/4 
0530 
6746 
2962 

8226 
4444 
0662 
68S/ 
3099 

8353 

4574 
0794 
70/5 
3236 

8481 
4704 
0926 
7/49 
3372 

56 
57 
58 
59 

60 

61 
62 
63 
64 
65 

8494 
6338 
4/82 
2026 
9870 

8383 
6226 
4068 
1911 
9753 

8273 
6//4 
3954 
/795 
9636 

8/63 
6002 
384/ 
(679 
95/8 

8053 
5890 
3727 
/564 
9401 

7943 
5778 
36/3 
(448 
9283 

7833 
5666 
3499 
(332 
9/66 

7722 
5554 
3385 
/2/7 
9048 

76/2 
5442 
327  / 
1  101 
S93I 

47Y50/ 
48'5329 
49'3/57 
50'0985 
50-88/3 

37-8344 
38-4546 
39-0748 
39'695/ 
40-3/53 

8483 
4687 
0892 
7097 
3301 

8622 
4829 
/036 
7243 
3450 

8761 
4970 
(179 
7389 
3598 

8900 
51/2 
(323 
7535 
3746 

9039 
5253 
(467 
7680 
3894 

9/78 
5394 
/6/0 
7826 
4042 

93/7 
5535 
(754 
7972 
4/90 

9456 
5677 
(897 
8//S 
4338 

9595 
58/8 
204  / 
8264 
4487 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

77/4 
5559 
3403 
/247 
909/ 

7595 
5438 
3280 
//22 
8965 

7476 
53/7 
3/57 
0998 
8838 

7357 
5/96 

3034 
0873 
87/2 

7238 
5075 
29/2 
0749 
8585 

71/8 
4954 
2789 
0624 
8459 

6999 
4832 
2666 
0499 
8332 

6880 
47/1 
2543 
0374 
8206 

6760 
4590 
2420 
0249 
8079 

5C664/ 
52  "4469 
53-2297 
54-0/25 
54-7952 

40-9355 
41  '5558 
42-/760 
427962 
43-4/65 

9506 
5711 
1915 
8120 
4325 

9657 
5863 
2070 
8277 
4484 

9807 
60/6 
2225 
8435 
4644 

9958 
6/69 
238  / 
8592 

4803 

#/08 
6322 
2535 
8749 
4963 

0258 
6474 
2690 
8906 
5/23 

0409 
6627 
2845 
9064 
5282 

0559 
6780 
3000 
922/ 
5441 

0709 
6932 
3155 
9378 
560) 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

6935 
4779 
2623 
0468 
83/2 

6807 
4649 
2492 
0334 
8/76 

6679 
45/9 
2360 
0200 
804/ 

655  / 
4389 
2228 
#067 
7906 

6422 
4259 
2096 
9933 
7770 

6294 
4/29 
/964 
9799 
7635 

6/66 
3999 
1832 
9666 
7499 

6037 
3869 
1700 
9532 
7363 

5909 
3739 
(568 
9398 
7228 

55-5780 
56-3608 
57'/436 
57  '9264 
58-7092 

44-0367 
44-6570 
45-2772 
45'8974 
46-5/77 

0529 
6734 
2938 
9/43 
5348 

069/ 
6898 
3)05 
9312 
55/9 

0853 
7062 
327/ 
9481 
5690 

/0/5 
7226 

3438 
9649 
5861 

/(77 
739) 
3604 
98/8 
6032 

/339 
7555 
3771 
9987 
6203 

(500 
77/9 

3937 
#/55 
6374 

/662 
7883 
4103 
0324 
6544 

1824 
8047 
4270 
0492 
67/5 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

6/56 
4000 
1844 
9688 
7533 

6019 
386  / 
1703 
9546 
7388 

5882 
3722 
/563 
9403 
7244 

5744 
3583 
(422 
926  ( 

7099 

5607 
3444 
/28/ 
9//S 
6955 

5470 
3305 
/J40 
8975 
68/0 

5332 
3166 
0999 
8832 
6666 

5/95 
3026 
0858 
8689 
652  / 

5057 
2887 
07/7 
8546 
6376 

59-4920 
60:2748 
61-0576 
61  '8403 
62-6231 

47'/379 
4775S/ 
48-3784 
48-9986 
49-6/88 

1552 
7757 
3962 
#(66 
637/ 

/726 
7933 
4(40 
0346 

6553 

(899 
8)08 
43/7 
0527 
6736 

2072 
8284 
4495 
0707 
69/8 

2246 
8459 
4673 
0887 
7/0) 

24/9 
8635 
4B5/ 
/067 
7283 

2592 
88/0 
5028 
1247 
7465 

2765 
8986 
5206 
(427 
7647 

2938 
9/6/ 
5384 
/607 
7830 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 

5377 
322( 
(065 
8909 
6753 

5231 
3073 
09/5 
8758 
6600 

5084 
2925 
0765 
8606 
6446 

4938 
2777 
06/6 
8454 
6293 

4792 
2629 
0466 
8303 
6139 

4645 
2480 
03/6 
8/5/ 
5986 

4499 
2332 
0/66 
7999 
5832 

4352 
2/84 
#0/5 
7847 
5678 

4206 
2036 
9865 
7695 
5525 

63-4059 
64-/8S7 
64-97)5 
65-7543 
66-537 

50  '239  / 
50-8593 
5  /  '4795 
52-0998 
52'7200 

2576 
8780 
4985 
//89 
7394 

2760 
8967 
5/74 
/38/ 
7588 

2945 
9/54 
5363 
(573 
7782 

3/30 
9341 
5553 
1764 
7976 

33/4 
9528 
5742 
(956 
8/69 

3499 
97/5 
593  / 
2/47 
8363 

3683 
9902 
6/20 
2338 
8557 

3868 
#089 
6309 
2530 
8750 

4052 
0275 
6498 
272 
8944 

8 

82 
83 
84 
85 

86 
87 
88 
89 
90 

4598 
2442 
0286 
8/30 

5974 

4442 
2285 
#/27 
7969 
58/2 

4287 
2/28 
9968 
7809 
5649 

4/32 
1970 
9809 
7648 
5487 

3976 
(8/3 
9650 

7487 
5324 

3821 
(656 
949  / 
7326 
5/6/ 

3666 

(499 
9332 
7/65 
4999 

35/0 
(34/ 
9/73 
7004 
4836 

3354 
//84 
9014 
6843 

4673 

67-3)99 
68'  (027 
68-8854 
69-6682 
70'45/0 

53-3403 
53-9605 
54-5807 
55'20/fl 
55-82/2 

3599 
9803 
6008 
22/3 
8417 

3795 
#002 
6209 
24/6 
8623 

399  / 
'0200 
6409 
26/9 

8828 

4/87 
0399 
66/0 
2822 

9033 

4383 
0597 
68/1 
3024 
9238 

4579 
0795 
70M 
3227 
9443 

4775 
0993 
72/2 
3430 
9648 

497  / 
//92 
74/2 
3633 
9853 

5/67 
/390 
76/3 
3835 

»058 

86 

87 
88 
89 
90 

9 
92 
93 

94 
95 

38/8 
(662 
9507 
7351 
5/95 

3654 
(496 
9339 
7(8/ 
5023 

3490 
1330 
9/7( 
70/( 
4852 

3325 
//64 
9003 
6842 
4680 

3/6) 
0998 
8835 
6672 
4509 

2997 
0832 
8667 
6502 
4337 

2832 
0665 
8499 
6332 
4/65 

2668 
0499 
833  / 
6/62 
3994 

2503 
0333 
8/62 
5992 
3822 

71  "233 
72-0/66 
72'799 
73-5822 
74-365 

56'44I4 
57-06/7 
57-68/9 
58-3021 
58-9224 

4622 
0827 
703  / 
3236 
9440 

4829 
/036 
7243 
3450 
9657 

5037 
(246 
7455 
3665 
9874 

5244 
/456 
7667 
3879 
#090 

5452 
/666 
7879 
4093 
0307 

5659 
/875 
809  / 
4307 
0523 

5867 
2085 
8303 
4522 
0740 

6074 
2294 
85/5 
4736 
0956 

628 
2504 
8727 
4950 
//73 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

9 
9 
9 
9 
10 

51 

3039 
0883 
8727 
6572 
44/6 

2866 
0708 
8550 
6393 
4235 

2693 
0533 
8374 
62/4 
4055 

25/9 
0358 
8/97 
6035 

3874 

2346 
0/83 
8020 

5857 
3694 

2/72 
#007 
7842 
5678 
35/3 

1999 
9832 
7665 
5499 
3332 

(825 
9657 
7488 
5320 
3/51 

/65( 
948( 
73)  ( 
5/40 
2970 

75-147 
75-930 
76V/3 
77-496 
78-278 

59-5426 
60'  1628 
60  7831 
6  C4033 
62-0236 

5645 
(850 
8054 
4259 
0464 

5864 
207  / 
8278 
4485 
0692 

6083 
2292 
850/ 
471  / 
0920 

6302 
25/3 
8725 
4936 
/(48 

652  / 
2734 
8948 
5/62 
(376 

6739 
2955 
9/72 
5388 
/604 

6958 
3/76 
9395 
56/3 
I83/ 

7/77 

3397 
96/8 
5839 
2059 

7396 
36) 
984 
606 
228 

40'   P.'.)'   3S' 

'AT 

-.if,' 

30 

34'  |  33'   32'  j  31' 

40' 

39'  |  38' 

3V 

36' 

35' 

34' 

33' 

32'   31' 

O 

SINE. 

COSINE.            51° 
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TRAVERSE  TABLES. 


38            COSINE. 

SINE.            38° 

/ 

2 
3 
4 
5 

30' 

31' 

32' 

33' 

34'   35' 

as 

37' 

3-s'    39' 

30' 

31'   32'   33'  |  34'   35'   30' 

37'  j  38' 

39' 

( 
2 
3 
4 
5 

7S26 
5652 
3478 

/304 
9/30 

7824 
5649 
3473 
/297 
9/2/ 

7822 
5645 
3467 
/290 

91/2 

782  / 
5641 
3462 
/283 
9(03 

78/9 
5638 
3456 
(275 
9094 

78/7 
5634 
345/ 
1369 
9085 

78/5 
5630 
3446 
I26/ 
9076 

78/3 
5627 
3440 
/254 
9067 

78/2 
5623 
3435 
(246 
9058 

"78/0 
1  '5620 
2-3429 
3"/239 
3  '9049 

•6225 
/  '2450 
/  '8675 
2'490/ 
3'/(26 

6227 
2455 
8682 
49/0 
//37 

6230 
2459 
8689 
49/9 
1/48 

6232 
2464 
8696 
4928 
1/60 

6234 
2468 
8703 
4937 
1171 

6237 
2473 
87(0 
4946 
((83 

6239 
2478 
87/6 
4955 
J/94 

6241 
2482 
8723 
4964 
(205 

6243 
2487 
8730 
4973 
/2(7 

6246 
249  / 
8737 
4982 
/228 

6 

7 
8 
9 

10 

6956 
4783 
2609 
0435 
826  / 

6946 
4770 
2594 
04/8 
8243 

6935 
4757 
2580 
0402 
8225 

6924 
4745 
2565 
0386 
8206 

69/3 
4732 
255  / 
0369 

8188 

6902 
47/9 
2536 
0353 
8/70 

6S9/ 
4706 
2522 
0337 
8/52 

6880 
4694 
2507 
032/ 
8/34 

6869 
4681 
2493 
0304 
81/6 

4-6859 
5-4668 
6'2478 
7-0288 
7-8098 

3'735( 
4-3576 
4'980/ 
5-6026 
6'225( 

7365 
3592 
98/9 
6047 
2274 

7378 
3608 
9838 
6067 
2297 

7392 
3624 
9856 
6088 
2320 

7405 
3640 
9874 
6108 

2342 

74/9 
3656 
9892 
6/29 
2365 

7433 
3672 
99/0 
6/49 
2388 

7446 
3687 
9929 
6/70 
24// 

7460 
3703 
9947 
6/90 

2433 

7474 
37/9 
9965 
621  / 

2456 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

6087 
39/3 
/739 
9565 
739( 

6067 
389/ 
/7/6 
9540 
7364 

6047 
3870 
/692 
95/4 
7337 

6027 
3848 
/668 
9489 
73/0 

6007 
3826 
(645 
9464 
7282 

5987  5967 
3S04  3782 
(62)  /59S 
9438  94/3 
7255  7228 

5947 
376( 
(574 
9387 
720  / 

5927 
3739 
/550 
9362 
7/74 

8  '5907 
9-37/7 
10-1527 
10-9337 
11-7146 

6  '8477 
7-4702 
S'0927 
87(52 
9-3377 

8502 
4729 
0956 
7/84 
34  /( 

8527 
4756 
0986 
72/6 
3445 

8552 
4784 
(0/6 
7248 
3480 

8577 
48(/ 
/045 
7279 
35/4 

8602 
4838 
(075 
73// 
3548 

8627 
4866 
1104 
7343 
3582 

8652 
4893 
1134 
7375 
3616 

8677 
4920 
1163 
7407 
3650 

8702 
4947 
(193 
7439 
3684 

II 
12 
13 

14 
15 

16 
17 

18 
19 

20 

52/7 
3043 
0869 
8696 
6522 

5/88 
30/3 
0837 
866  ( 

6485 

5/59 
2982 
0804 
8627 

6449 

5/30 
295  / 
0772 
8592 
6413 

5(01 
2920 
0739 
8558 
6377 

5072 

2889 
0706 
8523 
6340 

5043 
2858 
0674 
8489 
6304 

50/4 
2828 
064  / 
8454 
6268 

4985 
2797 
0608 
8420 
623  / 

12-4956 
13-2766 
14-0576 
/4'8385 
IS'6195 

9-9602 
(0-5827 
(C2053 
(C8278 
(2-4503 

9639 
5866 
2094 
832  / 

4548 

9675 
5905 
2/35 
8364 
4594 

97/2 

5944 
2/76 

840S 
4639 

9748 

5982 
22/6 
8451 

4685 

9784 
602  / 
2257 
8494 
4730 

9B2/ 
6060 
2298 
8537 

4776 

9857 
6098 
2339 
8580 
4S2/ 

9893 
6/37 
2380 
8623 
4867 

9930 
6/75 

242) 
8667 
49/2 

16 
17 
18 
19 
20 

2; 
22 
23 
24 
25 

4348 
2/74 
#000 
7826 
5652 

43)0 
2134 
9958 
7782 
5607 

4272 
2094 
99/7 
7739 
5561 

4234 
2054 
9875 
7696 
55/6 

4/95 
2014 
9833 
7652 
547  / 

4/57 
(974 
979  / 
7608 
5425 

41/9 
/935 
9750 
7565 
5380 

4081 
/S95 
9708 
7521 
5335 

4043 
/855 
9666 
7478 
5289 

/  6  '4005 
17-1815 
(7-9624 
(S'7434 
19  '5244 

(3-0728 
(3'6953 
(4'3/78 
(4-9404 
/5'5629 

0776 
7003 
323  / 
9458 
5686 

0824 
7053 
3283 
95/3 
5742 

087/ 
7/03 
3335 
9567 
5799 

09/9 
7/53 
3388 
9622 
5856 

0967 
7203 
3440 
9677 
59/3 

/OI5 
7254 
3492 
973/ 
5970 

/062 
7304 
3545 
9786 
6027 

1110 
7354 
3597 
9840 

6084 

1/58 
7404 
3649 
9895 

6/40 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

3478 
/304 

9/30 
6956 
4782 

343  / 
/255 
9080 
6904 

472S 

3384 
/206 
9029 
685/ 

4674 

3337 
//57 
8978 
6799 
46/9 

3290 
1108 
8927 
6746 
4565 

3242 
/060 
8877 
6694 
45// 

3/95 

1011 
8826 
664  / 
4456 

3/48 
0962 
8775 
6588 

4402 

3101 

09/2 
8724 
6536 
4347 

203054 
2/-0863 
2/-S673 
22-6483 

23-4293 

(6-/S54 
/  6  -8079 
/7'4304 
(S'0529 
I8'6754 

/9/3 
8/40 
4368 
0595 
6823 

(972 
8202 
4432 
066/ 
689  / 

203  / 
8263 

4495 
0727 
6959 

2090 
8325 
4559 
0793 
7027 

2/50 
8386 
4623 
0859 

7096 

2209 

8447 
4686 
0925 
7/64 

2268 
8509 
4750 
099  ( 
7232 

2327 
8570 
48/4 
(057 
7300 

2386 
8632 
4877 
//23 

7368 

26 
27 
28 
29 

30 

31 
32 
33 

34 
35 
36 

37 
38 
39 
40 

2609 
0435 
826  / 
6087 
39/3 

2552 
0377 
820  / 
6025 
3849 

2496 
0319 
•Ml 

5964 
3786 

2440 
026/ 
8081 
5902 
3723 

2384 
0203 
8021 
5840 
3659 

2328  2271 
0/45  0087 
7962  7902 
5779  57/7 
3596  3532 

22/5 
#028 
7842 
5655 
3469 

2/59 
9970 
7782 
5594 
3405 

24-2/02 
24  '99  12 
25-7722 
26-5532 
27'334I 

/9-2980 
19-9205 
20-5430 
2C/655 
2C7880 

3050 
9278 
5505 
/732 
7960 

3/2( 
9350 
5580 

IS/0 
8039 

3/9) 
9423 
5655 
/887 
8//9 

3262 
9496 
5730 
/964 
8/99 

3332 
9569 
5805 
2042 
8278 

3403 
964  / 
5880 
2//9 
8358 

3473 
97/4 
5955 
2196 
8437 

3544 
9787 
6030 
2274 
85/7 

3614 
9860 
6/05 
235  / 
8596 

31 
32 
33 
34 
35 
~36 
37 
38 
39 
40 

(739 
9565 
739  / 
52/7 
3043 

/674 
9498 
7322 
5/47 
2971 

/609 
943  / 
7253 
5076 
2898 

/543 
9364 
7/85 
5005 
2826 

/478 
9297 
7//6 

4934 
2753 

(4(3 
9230 
7047 
4864 
268  / 

(347 
9(63 
6978 
4793 
2608 

(282 
9095 
6909 
4722 
2536 

/2/7 
9028 
6840 
465  / 
2463 

28-1151 
28-8961 
29-6771 
30-4581 
31-2390 

22'  4/05 
23-0330 
23-6556 

24'278( 
24'9006 

4187 
04/5 
6642 
2869 
9097 

4269 
0499 
6729 
2958 
9188 

435  / 
0583 
68/5 
3047 
9279 

4433 
0667 
690  / 
3/36 
9370 

45/5 
075) 
6988 
3224 

946) 

4597 
0835 
7074 
33/3 

9552 

4678 
0920 
7/6/ 
3402 
9643 

4760 
(004 
7247 
3490 

9734 

4842 
(088 
7333 
3579 
9825 

4( 
42 
43 
44 
45 

0869 
8695 
6522 
4348 
2/74 

0795 
86/9 
6444 
4268 
2092 

072( 
8543 
6366 
4/88 
20// 

0646 
8467 
6288 
4(08 
(929 

0572 
839  / 
6210 
4029 
(847 

0498 
83(5 
6(32 
3949 
(766 

0423 
8239 
6054 
3869 
(684 

0349 
8(62 
5976 
3789 
(603 

0275 
8086 
5898 
3709 
1521 

32-0200 
32-80/0 
33-5820 
34-3629 
35-1439 

25-5231 
26'/456 
2676S/ 
27-3906 
28-0/32 

5324 
/552 
7779 
4007 
0234 

54/8 
/647 
7877 
4(07 
0336 

55  // 
/743 
7975 
4207 
0439 

5604 
(838 
8073 
4307 
054  / 

5697 
(934 
8/70 

4407 
0643 

579/ 
2029 
8268 
4507 
0746 

5884 
2/25 
8366 

4607 

0848 

5977 
2220 
8464 
4707 
0950 

6070 
23/6 
8561 
4807 
(053 

4( 
42 
43 

44 
45 

46 
47 
48 
49 
50 

#000 
7826 
5652 
3478 
1304 

99/6 
7741 
5565 
3389 
12/4 

9833 
7656 
5478 
3300 
1/23 

9750 
7570 
539  ( 
32(2 

/032 

9666 
7485 
5304 
3/23 
0942 

9583 
7400 
52/7 
3034 
0851 

9499 
73(5 
5(30 
2945 
0760 

94/6 
7229 
5043 
2856 
0670 

9332 
7/44 
4956 
2767 
0579 

35-9249 
367059 
37-4868 
38-267S 
39-0488 

28-6357 
29-2582 
29  -8807 
30  '5032 
3C(257 

646  ( 
2689 
89/6 
5/44 
/37/ 

6566 
2796 
9026 
5255 
(485 

667  / 
2903 
9/35 
5367 
(599 

6775 
30(0 
9244 
5478 
/7/2 

6880 
3//7 
9353 
5590 
(826 

6985 
3223 
9462 
570/ 
/940 

7089 
3330 
957/ 
58/2 
2053 

7(94 
3437 
9680 
5924 
2/67 

7298 
3544 
9789 
6035 
228  / 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
_60 
61 
62 
63 
64 
65 

9/30 
6956 
4782 
2608 
0435 

9038 
6862 
4686 
25// 
0335 

8945 
6768 
4590 
24/3 
0235 

8853 
6674 
4494 
23/5 
0/36 

8760 
6579 
4398 
22(7 
#036 

8668 
6485 
4302 
2/(9 
9936 

8575 
639  / 
4206 
202) 
9835 

8483 
6296 
41/0 
/923 
9736 

8390 
6202 
40/3 
(825 
9637 

39-8298 
40-6/07 
4T39I7 
42-1727 
42-9537 

3  /  '7482 
32-3708 
32  "9933 
33-6/58 
34-2383 

7599 
3826 
#053 
628  f 
2508 

77(5 
3944 
0174 
6404 
2633 

783/ 
4063 
0295 
6527 
2759 

7947 
4/81 
04/5 
6649 
2884 

8063 
4299 
0536 
6772 
3009 

8/79 
44/7 
0656 
6895 
3/34 

8295 
4536 
0777 
70/8 
3259 

84/0 
4654 
0897 
7/40 
3384 

8526 
4772 
/0/8 
7263 
3509 

51 
52 
53 
54 
55 

8261 
6087 
39/3 
/739 
9565 

8159 
5983 
3808 
/632 
9456 

8058 
5880 
3703 
/525 

9348 

7956 

5777 
3597 
/4I8 
9239 

7855 
5673 
3492 
1311 
9/30 

7753 
5570 
3387 
(204 

902/ 

765  / 
5467 
3282 
/097 
89/2 

7550 
5363 
3/77 
0990 
8803 

7448 
5260 
307  ( 
0883 
8694 

43  "7346 
44-5/56 
45-2966 
46-0776 

46'8585 

34*8608 
35-4833 
36-/058 
36V284 
37-3509 

8736 
4963 
1191 

74/8 
3645 

8863 
5093 
(322 
7552 
3782 

899  f 
5223 
/454 
7686 
39/8 

9//S 
5352 
/5S6 
7S2/ 

4055 

9245 
5482 
(7/8 
7955 
4/91 

9373 
56// 
/850 
8089 
4328 

9500 
574  / 
1982 
8223 

4464 

9627 
5870 
2//4 
8357 
460/ 

9754 
6000 
2246 
8491 
4737 

56 
57 
58 
59 
60 

739  / 
52/7 
3043 
0869 
8695 

7280 
5/05 
2929 
0753 
8578 

7/70 
4992 
28/5 
0637 
8460 

7059 
4880 
270  / 
052/ 
8342 

6949 
4768 
2586 
0405 
8224 

6838 
4655 
2472 
0289 
8/06 

6728 
4543 
2358 
0/73 

7988 

66/7 
4430 
2244 
#057 
7870 

6506 
43(8 
2(29 
9941 

7752 

47'6395 
48-4205 
49-20/5 
49-9824 
507634 

37-9734 
38-5959 

39'2I84 
39-8409 
40-4634 

9873 
6/00 
2328 
8555 
4782 

#0/2 
6241 
247  / 
870/ 
4930 

0/50 
6382 
26/4 
8846 
5078 

0289 
6523 
2758 
8992 
5226 

0428 
6664 
290/ 
9/37 
5374 

0567 
6805 
3044 
9283 
5522 

0705 
6946 
3/87 
9428 
5669 

0844 
7087 
333) 
9574 
58/7 

0982 
7228 
3474 
97/9 
5965 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

652/ 
4347 
2/74 
#000 
7826 

6402 
4226 
2050 
9875 
7699 

6282 
4/05 
(927 
9750 
7572 

6/63 
3983 

(804 
9625 
7445 

6043 
3862 
(68/ 
9499 
73/8 

5923 
3740 
(557 
9374 
7/9/ 

5804 
36/9 
/434 
9249 
7064 

5684 
3497 
1311 
9/24 
6937 

5564 
3375 
((87 
8999 
68(0 

5/'5*44 
52-3254 
53-/063 
53-8873 
54-6683 

4C0860 
4/7085 
42-33/0 
42'  9535 
43  5760 

(0/0 
7237 
3465 
9692 
5920 

//60 
7390 
36/9 
9849 
6079 

(3(0 

7542 
3774 
#006 
6238 

1460 
7695 
3929 
0163 

6397 

(6(0 

7847 
4083 
0320 
6557 

/76/ 
7999 
4238 
0477 
67/6 

19/1 
8/52 
4393 

0634 
6875 

206  / 
8304 
4547 
079/ 
7034 

22/( 

8456 
4702 
0947 
7/93 

66 

67 
68 
69 

70 

71 
72 
73 
74 
75 

5652 
3478 
/304 
9/30 
6956 

5523 
3347 
//72 
8996 
6820 

5395 
32/7 
1040 
8862 
6684 

5266 
3087 
0907 
8728 
6548 

5/37 
2956 
0775 
8594 
64/2 

5008 
2825 
0642 
8459 
6276 

4880 
2695 
05/0 
8325 
6/40 

4751 
2564 
0377 
8/9( 
6004 

4622 
2433 
0245 
8056 
5868 

55  '4493 
56-2303 
57-0112 
57-7922 
58-5732 

44-/9S5 
44'82I( 
45-4436 
46-0661 
46-6886 

2/47 
8374 
4602 
0829 
7057 

2309 
8538 
4768 
0998 
7227 

2470 
8702 
4934 
((66 
7398 

2632 
8866 
5/00 
(334 
7569 

2793 
9030 
5266 
(503 
7739 

2955 
9/93 
5432 
1671 
7910 

3/16 
9357 
5598 
(839 
8080 

3277 
952  / 
5764 
2007 
825  / 

3439 
9684 
5930 
2/75 
842  / 

71 
72 
73 
74 

75 

76 
77 
78 
79 

80 

4782 
2608 
0434 
8260 
6087 

4645 
2469 
0293 
8/17 

5942 

4507 
2329 
0/52 
7974 
5797 

4369 
2/90 
#0(0 
7831 
5652 

423  / 
2050 
9869 
7688 
5507 

4093 
(910 
9727 
7545 
5362 

3956 
(77/ 
9586 
740  / 
52/6 

38(8 
I63( 
9444 
7258 
507  / 

3680 
(49( 
9303 
7(14 
4926 

59-3542 
60-/35/ 

60-9/6/ 
61-6971 
62  4781 

47'3/// 
47-9336 
48'556( 
49-1787 
49-80/2 

3284 
95/2 
5739 
/966 

8/94 

3457 
9687 
59/6 
2/46 

8376 

3630 
9862 
6094 
2326 
8558 

3803 
#037 
627/ 
2506 
8740 

3976 
02/2 
6449 
2685 
8922 

4/48 
0387 
6626 
2865 
9/04 

432  ( 
0562 
6803 
3044 
9286 

4494 
0737 
698  ( 
3224 
9467 

4667 
09(2 
7(58 

3404 
9649 

76 
77 
78 
79 

80 

8/ 
82 
83 
84 
85 

39(3 
/739 
9565 
739  / 
52/7 

3766 
(590 
94(4 
7239 
5063 

36/9 
1442 
9264 
7087 
4909 

3472 
/293 
9//4 
6934 
4755 

3325 
f/44 
8963 
6782 
460  / 

3/79 
0996 
8813 
6630 
4447 

3032 
0847 
8662 
6477 
4292 

2885 
0698 
85/( 
6325 
4/38 

2737 
0549 
836  ( 
6(72 
3984 

63'2590 
64-0400 
64-82/0 
65-6020 
66-3829 

50  '4237 
SI  '0462 
SI  '6687 
52-2912 
52-9137 

4421 
0649 
6876 
3/04 
933  / 

4606 
0835 
7065 
3295 
9524 

4790 
(022 
7254 
3486 
97/8 

4974 
/208 
7443 
3677 
99/( 

5/58 
(395 
763  / 
3868 
#/04 

5342 
(58( 
7820 
4059 
0298 

5527 
1768 
8009 
4250 
049  ( 

57// 
(954 
8/97 
444/ 
0684 

5895 
2140 
8386 
4632 
0877 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

3043 
0869 
8695 
6527 
4347 

2887 
07)  / 
8536 
6360 
4/84 

273  / 
0554 
8376 
6/99 
402/ 

2576 
0396 
82/7 
6037 
3858 

2420 
0238 
8057 
5876 
3695 

2264 
#08  ( 
7898 
57/5 
3532 

2/08 
9923 
7738 
5553 
3368 

/952 
9765 
7578 
5392 
3205 

1795 
9607 
74(9 
5230 
3042 

67-1639 
67-9449 
68-7259 
69-5068 

70-2878 

53-5363 
54-1588 
54-78/3 
55-4038 
56-0263 

5558 
/786 
80/3 
424  / 
0468 

5754 
/984 
82/3 
4443 
0673 

5950 
2182 
84/4 
4646 
0878 

6/45 
2380 
86/4 
4848 
(082 

634  ( 
2577 
88/4 
5050 
/287 

6536 
2775 
90(4 
5253 
(492 

6732 
2973 
92(4 
5455 
1696 

6927 
3(7/ 
9414 
5657 

/90( 

7(23 
3368 
96(4 
5860 
2/05 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

2/73 
#000 
7826 
5652 
3478 

2009 
9833 
7657 
5481 
3306 

1844 
9666 
7489 
53// 
3/34 

/679 
9499 
7320 
5/4/ 
296/ 

1514 
9333 
7151 
4970 
2789 

/349 
9/66 
6983 
4800 
26/7 

((84 
8999 
63(4 
4629 
2444 

/0/8 
8832 
6645 
4459 
2272 

0853 
8665 
64/6 
4288 
2(00 

7C06SS 
71-8498 
72-6307 
73-4117 
74-1927 

56'6488 
57-27/3 
57-8939 
58-5/64 
59'  (389 

6695 
2923 
9/50 
5378 
(60S 

6903 
3/32 
9362 
5592 
/82( 

7//0 
3342 
9574 
5806 
2038 

73/7 
355  / 
9785 
60/9 
2254 

7524 
3760 
9997 
6233 
2470 

7730 
3969 
#208 
6447 
2686 

7937 
4178 
04(9 
6660 
2902 

8/44 
4387 
063  / 
6874 
3//7 

835( 
4596 
0842 
7088 
3333 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

51 

/304 
9/30 
6956 
4782 

2608 

1/30 
8954 
6778 
4603 
2427 

0956 
8779 
660  / 
4423 

2246 

0782 
8603 
6423 
4244 
2065 

0608 
8427 
6246 
4064 
(883 

0434 
825/ 
6068 
3885 
/702 

0260 
8075 
5890 
3705 
(52/ 

#085 
7899 
57(2 
3526 
/339 

99H 

7723 
5534 
3346 
//57 

74-9737 
757546 
76-5356 
77-3/66 
78  0976 

5976/4 
60'3S39 
61  -0064 
6/-62S9 
62-25/5 

7833 
4060 
0287 
65/5 
2742 

805/ 
428( 
0510 

6740 
2970 

8270 
4501 
0733 
6965 
3/97 

8488 
4722 
0956 
7/9( 

3425 

8706 
4943 
//79 
74/6 
3652 

8924 
5/63 
1402 
7641 
3880 

9/43 
5384 
(625 
7866 
4/07 

936  / 
5604 

(848 
809  / 
4334 

9579 
5825 
2070 
83/6 
456/ 

96 
97 
98 
99 
100 

30' 

29' 

•28'  |  27'  !  21  ;' 

2.V   -24   23'   22'    2!' 

30'  |  29'   28'   27'   26^ 

2.V 

•24'  \  23r 

22' 

21' 

I 

SINK. 

COSINK.            51" 

232 


TRAVERSE  TABLES. 


38"           COSINE. 

SINE. 

38' 

/ 

2 
3 

4 

5 

40' 

41' 

4-2' 

43'   44'   45'   46' 

47' 

48' 

49' 

40' 

41'   42' 

43' 

44' 

45' 

w 

47' 

48' 

49' 

/ 
2 
3 
4 
5 
6 
7 
8 
9 
10 

7808 
56/6 
3424 
232 
9040 

7806 
56/2 
34/8 
/224 
9031 

7804 
5609 
34/3 
(2/7 
9022 

7802 
5605 
3407 
(2/0 
90/2 

7801 
560/ 
3402 
/203 
9003 

7799 
5598 
3397 
//95 
8994 

7797 
5594 
339  ( 
(188 
8985 

7795 
5590 
3386 
((8( 
8976 

7793 
5587 
3380 
//74 
8967 

•7792 
C5583 
2-3375 
3-1166 
3-8958 

•6248 
(  '2496 
(  "8744 
2  '4992 
3-1239 

6250 
2500 
8750 
500/ 
(25( 

6252 
2505 
8757 
50/0 
/262 

6255 
2509 
8764 
50(9 
(273 

6257 
25/4 
8771 
5028 
(285 

6259 
25/8 
8778 
5037 
/296 

6262 
2523 
8785 
5046 
/308 

6264 
2528 
879  ( 
5055 
(3(9 

6266 
2532 
8798 
5064 
(330 

6268 
2537 
8805 
5073 
/342 

6 

7 
8 
9 
/O 

6848 
4656 
2464 
027  / 
8079 

6837 

4643 
2449 
0255 
806  / 

6826 
4630 
2434 
0239 
8043 

68/5 
46/7 
2420 
0222 
8025 

6804 
4605 
2405 
0206 
8007 

6793 
4592 
239  / 
0/90 
7988 

6782 
4579 
2376 
0/73 
7970 

677  ( 
4566 
2362 
0(57 
7952 

6760 
4554 
2347 
0/40 
7934 

4-6749 
5'454/ 
6-2332 
7-0/24 
7-79/6 

37487 
4-3735 
4-9983 
5'623/ 
6-2479 

750  / 
375/ 
#00/ 
625  / 
2502 

75/5 
3767 
00/9 
6272 
2524 

7528 
3783 
0038 
6292 

2547 

7542 
3799 
0056 
63/3 
2570 

7555 
38/5 
0074 
6333 
2592 

7569 
3S3/ 
0092 
6354 
26/5 

7583 
3846 
0(/0 
6374 
2638 

7596 
3862 
0128 
6394 
2660 

76/0 
3878 
0146 
64/5 

2683 

n 

12 
13 
14 
15 
16 
17 
18 
19 
20 

5887 
3695 
503 
9311 
7119 

5867 
3673 
/480 
9286 

7092 

5847 
3652 
/456 
9260 
7065 

5827 
3630 
/432 
9235 
7037 

5807 
3608 
/409 
9209 
70/0 

5787 
3586 
/3S5 
9/84 
6983 

5767 
3564 
1361 
9158 
6955 

5747 
3542 
(338 
9(33 
6928 

5727 
352  / 
/3/4 
9/07 
690  ( 

8-5707 
9-3499 
/0'/290 
/0'9082 
11-6873 

6-8727 
7-4975 
8'/223 
8  '7470 
9'37/S 

8752 
5002 
1252 
7502 
3752 

8777 
5029 
(282 
7534 
3786 

8802 
5056 
1311 
7566 
3820 

8827 
50S4 
/34( 
7598 
3854 

8852 
Sill 
1370 
7629 
3889 

8877 
5/38 
/400 
766/ 
3923 

890/ 
5/65 
/429 
7693 
3957 

8926 
5(92 
(458 
7725 
3991 

895  / 
5220 
1488 
7756 
4025 

II 
12 
13 
14 
IS 

4927 
2735 
0543 
8351 
6/59 

4898 
2704 
05/0 
83/6 
6/22 

4869 
2673 
0477 
8282 
6086 

4840 
2642 
0445 
8247 
6050 

48(( 
26/( 
04/2 
82/3 

60/3 

4782 
2580 
0379 
8/78 
5977 

4752 
2549 
0346 
8/43 
5940 

4723 
25/8 
03/4 
8109 

5904 

4694 
2487 
028  ( 
8074 
5868 

12-4665 
13-2456 
14-0248 
14-8040 
15-5831 

9-9966 
0-62/4 
(  (  '2462 
(C87(0 
(2'4958 

#002 
6253 
2503 
8753 
5003 

0039 
6291 
2544 
8796 
5049 

0075 
6330 
2585 
8839 
5094 

0111 
6368 
2625 
8882 
5(39 

0/48 
6407 
2666 
8925 
5/85 

0/84 
6446 
2707 
8969 
5230 

0220 

6484 
2748 
90/2 
5275 

0257 
6523 
2789 
9055 
5321 

0293 
656  / 
2829 
9098 
5366 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

3967 
775 
9583 
739  / 
5199 

3929 
/735 
954  / 
7347 
5/53 

3890 
(695 
9499 
7303 
5/08 

3852 
(655 
9457 
7260 
5062 

3S/4 
(6/5 
94/5 
72/6 
50/7 

3776 
/575 
9373 
7/72 
4971 

3738 
(535 
9332 
7/29 
4926 

3699 
/494 
9290 
7085 
4880 

366  ( 
(454 
9248 
704/ 
4835 

(6-3623 
17-1414 
(7'9206 
(8'6997 
(9-4789 

(3'(206 
(3-7453 
(4'370( 
14-9949 
(5-6(97 

1253 
7503 
3754 
#004 
6254 

(30) 
7553 
3806 
0058 
63/( 

1349 
7603 
3858 
0//3 
6367 

(396 
7653 
39(0 
0(67 
6424 

/444 
7703 
3962 
0222 
6481 

(492  j 
7753 
4015 
0276 
6538 

(539 
7803 
4067 
033  / 
6594 

(587 
7853 
4//9 
0385 
665/ 

/634 
7903 
4/7( 
0439 
6708 

21 
22 
23 

24 
25 

26 

27 
28 
29 
30 

3006 
0814 
8622 
6430 
4238 

2959 
0765 
S57/ 
6378 
4/84 

29/2 
07/6 
852/ 
6325 
4/29 

2865 
0667 
8470 
6272 
4075 

28/7 
06/8 
84/9 
62/9 
4020 

2770 
0569 
8368 
6/67 
3965 

2723 
0520 
83/7 
6/14 
391  / 

2675 
0470 
8266 
606/ 
3856 

2628 
0421 
82/5 
6008 
3801 

20  '2580 
21  -0372 
2C8/64 
22-5955 
23-3747 

16  '2445 
(6'8693 
I7'494( 
(8-//S9 
/  8  '7437 

2504 
8754 
5004 
1255 
7505 

2563 
88/6 
5068 
/320 
7573 

2622 
8877 
5131 
1386 
7641 

268( 
8938 
5(95 
(452 
7709 

2740 
8999 
5259 
/5/8 

7777 

2799 
906/ 
5322 
(584 
7845 

2858 
9/22 
5386 
(649 

79/3 

29(7 
9/83 
5449 
(7/5 
798/ 

2976 
9244 
55/3 
/78( 

8049 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

2046 
9854 
7662 
5470 
3278 

/990 
9796 
7602 
5408 
32/4 

(933 
9738 
7542 
5346 
3/5/ 

(877 
9680 
7482 
5284 
3087 

/82I 
9621 
7422 
5223 
3023 

(764 
9563 
7362 
5/6/ 
2960 

(708 
9505 
7302 
5099 
2896 

(65/ 
9446 
7242 
5037 
2832 

(595 
9388 
7/82 
4975 
2768 

24'/538 
24-9330 
25-712! 
26-49/3 
27'2704 

/9'3684 
19-9932 
20'6/SO 
21  "2428 
2  /  "8676 

3755 
#005 
6255 
2505 
8755 

3825 
0078 
6330 
2583 
8835 

3896 
0/50 
6405 
2660 
89/4 

3966 
0223 
6480 
2737 
8994 

4036 
0296 
6555 
28/4 
9073 

4/07 
0368 
6630 
289  / 
9/53 

4/77 
044  ( 
6704 
2968 
9232 

4247 
05/3 
6779 
3045 
93// 

43/7 
0586 
6854 
3/22 
9391 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 

40 

086 
8894 
6702 
45/0 
23/8 

/020 
8827 
6633 

4439 
2245 

0955 
8759 
6564 
4368 
2/72 

0889 
8692 
6494 
4297 
2099 

0824 
8625 
6425 
4226 
2027 

0758 
8557 
6356 
4/55 
/954 

0693 
8490 
6287 
4084 
/88/ 

0627 
8422 
62/8 
4013 
/808 

0562 
8355 
6148 
3942 
(735 

28-0496 
28-8288 
29-6079 
30  '387  / 
31-1662 

22-4924 
23'//72 
23-7420 
24-3668 
24-99/5 

5006 
/256 
7506 
3756 
#006 

5087 
/340 
7592 
3845 
0097 

5/69 
/424 
7678 
3933 
0/88 

525  ( 
(508 
7765 
4022 
0279 

5332 
(592 
785  ( 
41(0 
0369 

54(4 
(676 
7937 
4(99 
0460 

5496 
/760 
8023 
4287 
055/ 

5577 
/843 
8/09 
4375 
0642 

5659 
(927 
8/96 
4464 
0732 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

0/26 
7933 
574/ 
3549 
357 

#05( 
7857 
5663 
3469 
/276 

9976 
778/ 
5585 
3389 
1194 

9902 
7704 
5507 
3309 
1112 

9827 
7628 
5429 
3229 
/030 

9753 
755  ( 
5350 
3149 
0948 

9678 
7475 
5272 
3069 
0866 

9603 
7398 
5/94 
2989 
0784 

9529 
7322 
5115 
2909 
0702 

31  -9454 
32-7245 
33-5037 
34'2S29 
35'0620 

25-6/63 
26'24// 
26-8659 
27-4907 
2S-//55 

6256 
2507 
8757 
5007 
(257 

6350 
2602 
8854 
5/07 
/359 

6443 
2697 
8952 
5207 
/46I 

6536 
2793 
9050 
5307 
(563 

6629 
2888 
9(47 
5406 
(666 

6722 
2983 
9245 
5506 
(768 

68/5 
3078 
9342 
5606 
/870 

6908 
3/74 
9440 
5706 
(972 

700  / 
3269 
9537 
5805 
2074 

41 
42 
43 
44 
45 

9/65 

6973 
478/ 
2589 
0397 

9082 

6888 
4694 
2500 
0306 

8998 
6802 
4607 
24// 
02/5 

89/4 
67/7 
45/9 
2322 
0/24 

883/ 
663  / 

4432 
2233 
#033 

8747 
6546 
4345 
2/43 

9942 

8663 
6460 
4257 
2054 
9851 

8579 
6374 
4/70 
/965 
9760 

8495 
6289 
4082 
(876 
9669 

35-84/2 
36-6203 
37-3995 
38-1786 
38-9578 

28-7403 
29-3651 
29-9898 
30-6(46 
3  C2394 

7507 
3757 
#007 
6258 
2508 

76/2 
3864 
01/6 
6369 
262  / 

77/6 
397/ 
0225 

6480 
2735 

7820 
4077 
0334 
659  / 

2848 

7925 
4(84 
0443 
6703 
2962 

8029 
429  ( 
0552 
68/4 

3075 

8/33 
4397 
066/ 
6925 
3/89 

8238 

4504 
0770 
7036 
3302 

8342 
46/0 
0879 
7/47 
34/5 

46 
47 
48 
49 

50 

51 
52 
53 
54 
55 

8205 
60/3 
382  / 
1629 
9437 

8//2 
59/8 
3725 
(53/ 
9337 

8020 
5824 
3628 
/432 
9237 

7927 
5729 
3532 
(334 
9/37 

7834 
5635 
3435 
1236 
9037 

7741 
5540 
3339 
//38 
8936 

7648 
5445 
3242 
(039 
8836 

7555 
535  / 
3/46 
094f 
8736 

7462 
5256 
3049 
0843 
8636 

39-7369 
40-5161 
41-2953 
42-0744 
42-8536 

3C8642 
32-4890 
33'(I38 
337386 
34  '3634 

8758 
5008 
(258 
7508 
3759 

8874 
5/26 
(379 
763  / 
3883 

8989 
5244 
/499 
7754 
4008 

9/05 
5362 
1619 
7876 
4133 

922) 
5480 
1739 
7999 
4258 

9337 
5598 
(860 
8/21 
4383 

9452 
57/6 
/980 
8244 
4507 

9568 
5834 
2/00 
8366 
4632 

9684 
5952 
2220 
8488 
4757 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

7245 
5053 
2861 
0668 
8476 

7/43 
4949 
2755 
0561 
8367 

704  / 
4845 
2650 
0454 
8258 

6939 
4742 
2544 
0347 
8/49 

6837 
4638 
2439 
0239 
8040 

6735 
4534 
2333 
0/32 
7931 

6633 
4430 
2227 
#024 
782/ 

653  / 
4327 
2/22 
99/7 
77/2 

6429 
4223 
20/6 
9809 
7603 

43-6327 
44'4/  19 
45-1910 
45-9702 
46-7493 

34  '9882 
35-6(29 
36-2377 
36-8625 
37-4873 

#009 
6259 
2509 
8759 
5009 

0/36 

6388 
264  / 
8893 
5/46 

0263 
65/8 
2772 
9027 
5282 

0390 
6647 
2904 
9161 
5418 

05(7 
6776 
3036 
9295 
5554 

0644 
6906 
3/67 
9429 
5690 

077/ 
7035 
3299 
9562 
5826 

0898 
7/64 
3430 
9696 
5962 

(025 

7293 
3562 
9830 
6098 

56 
57 

58 
59 
60 

6) 
62 
63 
64 
65 

6284 
4092 
(900 
9708 
75/6 

6/74 
3980 
(786 
9592 
7398 

6063 
3867 
/67( 
9475 
7280 

5952 
3754 
(557 
9359 
7/62 

5841 
3641 
/442 
9243 
7043 

5730 
3528 
(327 
9(26 
6925 

5618 
34/5 
(2/3 
90/0 
6807 
4604 
240  ( 
0198 
7995 
5792 

5507 
3303 
(098 
8893 
6688 

5396 
3/90 
0983 
8776 
6570 

47-5285 
48-3077 
49-0868 
49-8660 
50-6451 

38'(/2( 
38-7369 
39-36/7 
39-9865 
40*6113 

/260 
75/0 
3760 
#0/0 
6260 

1398 
7650 
3903 
0/55 
6408 

(536 
7791 
4046 
030  / 
6555 

1675 
7932 
4189 
0446 
6703 

(8/3 
8073 
4332 
059  / 
6850 

(952 
82/3 
4475 
0736 
6998 

2090 
8354 
4618 
0881 
7145 

2228 
8494 
4760 
/026 
7292 

2367 
8635 
4903 
//72 
7440 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

5324 
3/32 
0940 
8748 
6556 

5204 
30/0 
0816 
8622 
6429 

5084 
2888 
0693 
8497 
630  / 

4964 
2766 
0569 
837  ( 
6/74 

4844 
2645 
0445 
8246 
6047 

4724 
2523 
032  / 
8(20 
59/9 

4483 
2279 
#074 
7869 
5664 

4363 
2/56 
9950 
7743 
5537 

5T4243 
52-2034 
52-9826 
53-76/7 

54-5409 

41  '2360 
41-8608 
42-4856 
43'(/04 
43V352 

25/0 
8760 

son 

1261 
751  1 

2660 
89/3 
5/65 
(417 
7670 

28/0 
9065 
53/9 
/574 
7829 

2960 
9217 

5474 
1731 
7988 

3/10 
9369 
5628 
/887 
8146 

3259 
952  / 
5782 
2044 
8305 

3409 
9673 
5936 
2200 
8464 

3559 
9825 
609  / 
2357 
8623 

3708 
9976 
6245 
25/3 
878  / 

66 
67 
69 
69 
»0 
71 
72 
73 
74 
75 
"76~ 
77 
78 
79 
80 
8/ 
82 
83 
84 
85 

~86~ 
87 
88 
89 
90 

71 
72 
73 

74 
75 

4364 
2/72 
9980 
7788 
5596 

4235 
2041 
9847 
7653 
5459 

4/06 
1910 

9714 
7518 
5323 

3976 
/779 
958( 
7384 
5/86 

3847 
1648 
9449 
7249 
5050 

37/8 
(5(7 
93(6 
7(15 
49/3 

3589 
1386 
9/83 
6980 
4777 

3459 
(255 
9050 
6845 
4640 

3330 
/I23 
89/7 
67/0 
4504 

55  -320  / 
56-0992 
56-8784 
57-6575 
58-4367 

44-3600 
44-9848 
45-6096 
46-2343 
46  '859  / 

3761 

ton 

626  / 
25/2 
8762 

3922 
0/75 
6427 
2680 
8932 

4083 
0338 
6593 
2848 
9/02 

4245 
0502 
6759 
30/5 
9272 

4406 
0665 
6924 
3/83 
9443 

4567 
0828 
7090 
335  / 
96/3 

4728 
0992 
7255 
35/9 
9783 

4889 
f/55 
742  / 
3687 
9953 

5050 
1318 
7586 
3855 
#(23 

76 
77 

78 
79 

80 

3403 
1211 
90/9 
6827 
4635 

3265 
/07/ 
8878 
6684 
4490 

3/27 
093  / 
8736 
6540 
4344 

2989 
079  / 
8594 
6396 
4(99 

285  / 
065  ( 
8452 
6253 
4053 

27/2 
0511 
8310 
6109 
3908 

2574 
0371 
8/68 
5965 
3762 

2435 
023  / 
8026 
582  / 
36/6 

2297 

#090 
7884 
5677 
3470 

59-2/58 
59-9950 
60-7741 
61-5533 
62-3325 

47-4839 
48-/087 
48-7335 
49-3583 
49  '983  / 

50/2 
(262 
75/2 
3762 

#0/2 

5/84 
(437 
7689- 
3942 
0(94 

5357 
/6/2 
7866 
4/2( 
0376 

5529 
(786 
8043 
4300 
0557 

5702 
/96/ 
8220 
4480 
0739 

5874 
2/36 
8397 
4659 
0920 

6047 
23/0 
8574 
4838 

1  102 

62/9 
2485 
875  / 
50(7 

(283 

639  / 

2659 
8928 
5(96 

(464 

81 
82 
83 
84 
85 
~86 
87 
88 
89 
90 

2443 
0251 
8059 
5867 
3675 

2296 
#/02 
7908 
5714 
3520 

2/49 
9953 
7757 
5562 
3366 

200  / 
9804 
7606 
5409 
32// 

1854 
9655 
7455 
5256 
3057 

1706 
9505 
7304 
5/03 
2902 

(559 
9356 
7/53 
4950 
2747 

1411 
9207 
7002 
4797 
2592 

1264 
9057 
685/ 
4644 
2437 

63-1116 
63-8908 
64  '6699 
65'449/ 
66-2282 

50-6079 
5  /  '2327 
5  /  -8574 
52-4822 
53-/070 

6263 
25/3 
8763 
50/3 
(263 

6447 
2699 
8951 
5204 
(456 

6630 
2885 
9/40 
5394 
1649 

68/4 
3071 
9328 
5585 
(842 

6998 
3257 
95/7 
5776 
2035 

7/82 
3443 
9705 
5966 
2228 

7365 
3629 
9893 
6/57 
242( 

7549 
38/5 
#08( 
6347 
26/3 

7733 
4001 
0269 
6538 
2806 

(483 
9291 
7099 
4907 
27/5 

1327 
9/33 
6939 
4745 
255/ 

1/70 
8974 
6779 
4583 
2387 

10(4 
88/6 
66/9 
442/ 
2224 

0857 
8658 
6459 
4259 
2060 

070  / 

8500 
6298 
4097 
(896 

0544 
834  / 
6/38 
3935 
/732 

0387 
8/83 
5978 
3773 
(568 

023  / 
8024 
58(7 
36(( 
(404 

67-0074 
67-7865 
68-5657 
69-3449 
70-/240 

53'73/S 
54'3566 
54-98/4 
55-6062 
56-23/0 

75(3 
3764 
#014 
6264 
25(4 

7709 
396  ( 
0214 
6466 
27/8 

7904 
4/59 
04/3 
6668 
2923 

8099 
4356 
06(3 
6870 
3(27 

8294 
4553 
08/3 
7072 
333  / 

8489 
475  / 
(0/2 
7274 
3535 

8684 
4948 
/2/2 
7476 
3739 

8879 
5/45 

1411 
7677 
3943 

9074 
5343 
(6(1 
7879 
4/47 

91 
92 
93 
94 
95 

0523 
8330 
6/38 
3946 
/754 

0357 
8163 
5969 
3776 
/582 

0192 
7996 
5800 
3605 
(409 

toat 

7829 
5631 
3434 
(236 

986  / 
766  / 
5462 
3263 
1063 

9695 
7494 
5293 
309  / 
0890 

9529 
7326 
5/23 
2920 
07/7 

9363 
7/59 
4954 
2749 
0544 

9/98 
699( 
4784 
2578 
037  / 

70'9032 
71-6823 
72-46/5 
73-2406 
74-0/98 

56  '8558 
57-4805 
58-/053 
58  730  / 
59-3549 

8764 
50(4 
1265 
75(5 
3765 

897  / 
5223 
/476 
7728 
398  / 

9/77 
5432 
/687 
794  / 
4196 

9384 
564( 
1898 
8/55 
44/2 

9590 
5850 
2/09 
8368 
4627 

9797 
6058 
2320 
858( 
4843 

#003 
6267 
253  ( 
8794 
5058 

0209 
6475 
2742 
9008 
5274 

04/6 
6684 
2952 
922  / 
5489 

91 
92 
93 

94 
95 

96 
97 
98 
99 
100 

51 

9562 
7370 
5/78 

2986 
0794 

9388 
7/94 
5000 
2806 
06/2 

92/3 
70/7 
4822 
2626 
0430 

9039 
684  ( 
4644 
2446 
0249 

8864 
6665 
4465 
2266 
#067 

8689 
6488 
4287 
2086 

9885 

85(4 
6311 
4/08 
(905 
9702 

8339 
6/35 
3930 
1725 
9520 

8(64 
5958 
375( 
(545 
9338 

74V989 
75-5781 
76-3573 
77-1364 
77-9/56 

59-9797 
60-6045 
6  (  '2293 
6C854/ 
62-4789 

#0(5 
6265 
25/5 

8765 
50/6 

0233 
6485 
2738 
8990 
5243 

045( 
6706 
2960 
92(5 
5470 

0669 
6926 
3/83 
9440 
5697 

0887 
7/46 
3405 
9664 
5924 

(104 
7366 
3627 
9889 
6/50 

(322 
7586 
3850 
#((3 
6377 

/540 
7806 
4072 
0338 
6604 

(757 
8026 
4294 
0562 
683( 

96 
97 
98 

99 
100 

20'  |  19' 

18' 

17' 

16' 

15' 

14'   13' 

12' 

11' 

2t!'    19' 

IK 

17'   !()' 

15' 

14' 

13' 

12' 

11' 

0 

SINE. 

COSINE.            51° 

TRAVERSE  TABLES. 


38 
; 

2 
3 

4 
5 

6 

7 
8 
9 
10 

COSINE. 

SINE.            38° 

50' 

ai1 

b-2' 

53' 

54 

55' 

5tf 

57 

58' 

59' 

50' 

51' 

b-2' 

53' 

54 

55' 

56' 

;>"' 

58'  |  511' 

/ 

2 
3 

4 
5 

7790 
5579 
3369 
(159 
8949 

7788 
5576 
3364 
((52 
8940 

7786 
5572 
3358 
((44 
8930 

7784 
5569 
3353 
/737 
8921 

7782 
5565 
3347 
1130 
8912 

778  ( 
5567 
3342 
((22 
8903 

7779 
5558 
3336 
l((5 
8894 

7777 
5554 
333  / 
7(08 
8885 

7775 
5550 
3325 
1100 
8876 

•7773 
1  '5547 
2-3320 
3'(093 
3'8866 

'6277 
7'254( 
7-88(2 
2-5082 
3'(353 

6273 
2546 
8819 
509  ( 
/364 

6275 
2550 
8825 
5/00 
1376 

6277 
2555 
8832 
5/09 
/387 

6280 
2559 
8839 
5119 
1398 

6282 
2564 
8846 
5/28 
/409 

6284 
2568 
8852 
5/37 
/42/ 

6286 
2573 
8859 
5/46 
(432 

6289 
2577 
8866 
5/55 
/443 

6291 
2582 
8873 
5/64 
/455 

6738 
4528 
23/8 
0(08 
7S97 

6727 
45(5 
2303 
009( 
7879 

6717 
4503 
2289 
0075 
786( 

6706 
4490 
2274 
0058 
7843 

6695 
4477 
2259 
0042 
7824 

6684 
4464 
2245 
0025 
7806 

6673 
445  ( 
2230 

#009 
7788 

6662 
4439 
22/6 
9993 
7769 

665  / 

4426 
220  / 
9976 
775/ 

4-6640 
5'  44(3 
6-2(86 
6-9960 
7-7733 

37623 
4-3894 
5-0765 
5'6435 

6'2706 

7637 
39/0 
0/83 
6456 
2728 

7657 
3926 
020  / 
6476 
2751 

7664 
3942 
02/9 

6496 
2774 

7678 
3957 
0237 
65/7 
2796 

7697 

3973 
0255 
6537 
28/9 

7705 
3989 
0273 
6557 

2842 

77/9 

4005 
0291 
6578 

2864 

7732 
4027 
0309 
6598 

2887 

7746 

4037 
0328 
6618 
2909 

6 

7 
8 
9 
10 

II 
12 
13 
14 
15 

5687 
3477 
(267 
9056 
6846 
4636 
2425 
02/5 
8005 
5795 

5667 
3455 
(243 
903  ( 
68(9 

5647 
3433 
12(9 
9005 
6797 

5627 
347  / 
7(95 
8980 
6764 

5607 
3389 
//72 
8954 
6736 

5587 
3367 
//48 
8928 
6709 

5567 
3345 
(124 
8903 
6682 

5546 
3323 
((00 
8877 
6654 

5526 
3301 
1077 
8852 
6627 

8-5506 
9-3279 
(O'(053 
(0'8826 
1  1  '6599 

6-8976 
7  '5247 
S-/5/7 
87788 
9'4059 

9001 
5274 
(547 
7820 

4093 

9026 
530) 
(576 
785  ( 
4(27 

905) 
5328 
/606 
7883 
4/60 

9076 
5356 
/635 
79/5 
4/94 

9/01 
5383 
/665 
7947 
4228 

9/26 
54/0 
/694 
7978 
4262 

9/5) 
5437 
1723 
8010 
4296 

9/76 
5464 
/753 
8042 
4330 

9200 
549/ 
(782 
8073 
4364 
0657 
6946 
3237 
9528 
58/9 

// 
12 
13 

14 

15 
16 
17 
IS 
19 
20 

16 
17 
18 
19 

20 

4607 
2394 
0(82 
7970 
5758 

4577 
2363 
0(50 
7936 
5722 

4548 
2332 
0117 
7901 
5685 

45/9 

230  / 
0084 
7866 
5649 

4490 
2270 
005/ 
783  ( 
56(2 

4460 
2239 
#0/8 
7797 
5576 

443( 
2208 
9985 
7762 
5539 

4402 
2/77 
9952 
7727 
5502 

72-4373 
(3'2/46 
/3'99/9 
14-7693 

75-5466 

(0'0329 
(0-6600 
IC2870 
//'9/4/ 
/2'54// 

0365 
6638 
29// 
9/84 
5457 

0402 
6677 
2952 
9227 
5502 

0438 
67/5 
2993 
9270 
5547 

0474 
6754 
3033 
93/3 
5593 

05/0 
6792 
3074 
9356 

5639 

0547 
6S3/ 
3//5 
9399 

5683 

0583 

6S69 
3)56 
9442 
5728 

06/9 
6908 
3/96 
9485 
5774 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

3584 
(374 
9(64 
6954 
4743 

3546 
(334 
9/22 
69(0 
4698 

3508 
(294 
9080 
6866 
4652 

3469 
(254 
9038 
6822 
4606 

343  / 
1213 
8996 
6778 
4561 

3393 
7173 
8954 
6734 
45/5 

3354 
7/33 
89(2 
669/ 
4469 

33(6 
(093 
8870 
6647 
4424 

3278 
(053 
8828 
6603 
4378 

76-3239 
17-1012 
I7-87B6 
IB  '65  59 
/9'4332 

13-  (682 
(3-7953 
(4'4223 
(5-0494 
15-6764 

)730 
8002 
4275 
054S 
6821 

(777 
8052 
4327 
0602 
6878 

/825 
8/02 
4379 
OS57 
6934 

(872 
8/52 
4432 
0711 
6991 

/920 
8202 
4484 
0765 
7047 

(967 
825  / 
4536 
0820 
7704 

20)5 
830) 
4588 
0874 
7161 

2062 
835  / 
4640 
0928 
72/7 

2//0 
840) 
4692 
0983 
7274 

21 
22 
23 
24 
25 

2533 

0323 
81(3 
5902 
3692 

2486 
0274 
806/ 
5849 
3637 

2438 
0224 
80(0 
5796 
3583 

2397 
0775 
7959 
5743 
3528 

2343 
0/26 
7908 
5690 

3473 

2296 
0076 
7857 
5638 
34/8 

2248 
#027 
7806 
5585 
3363 

2207 
9978 
7755 
5532 
3308 

2/53 
9928 
7703 
5478 
3254 

20-2/06 
20-9879 
2/7652 
22-5425 
23-3/99 

(6-3035 
(6'9305 
(7-5576 
(8'(847 
/8-S//7 

3094 
9367 
5639 
(9/2 
8/85 

3/53 

9428 
5703 
(978 
8253 

32/2 

9489 
5766 
2044 
832/ 

3270 

9550 
5830 
2/09 
8389 

3329 
96// 

5893 
2/75 
8457 

3388 
9672 
5956 
224  / 

8525 

3447 
9733 
6020 
2306 
8593 

3506 
9794 
6083 
2372 
8660 

3565 
9855 
6/46 
2437 
8728 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

(482 
927  ( 
706  / 
485/ 
264  ( 

(425 
92(3 
700  / 
4789 
2577 

1369 
9(55 
694/ 
4727 
25/3 

(312 
9096 
MM 

4665 
2449 

/255 
9038 
6820 
4603 
2385 

1(99 
8979 
6760 
4541 
2327 

1142 
892/ 
6700 
4478 
2257 

7085 
8862 
6639 
44/6 
2/93 

(029 
8804 
6579 
4354 
2(29 

24-0972 
24-8745 
25-65/9 
26-4292 
27-2065 

(9-4388 
20-0658 
20-6929 
2C3/99 

2  C9470 

4458 
073  / 
7004 
3276 
9549 

4528 
0803 
7078 
3353 

9629 

4598 
0876 
7/53 
3430 
9708 

4669 
0948 
7228 
3507 
9787 

4739 
702/ 
7303 
3584 
9866 

4809 
/093 
7377 
366) 
9945 

4879 
//65 
7452 
3738 
#025 

4949 
7238 
7527 
38/5 
0704 

50/9 
(3/0 
760  / 

3892 
0(83 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

0430 
8220 
6010 
3800 
(589 

0365 
8(53 
594  ( 
3728 
(5/6 

0299 
8085 
5S7/ 
3657 
1443 

0233 
80(8 
5802 
3586 
1370 

0/68 
7950 
5732 
35/5 
(297 

0702 
7882 
5663 
3444 
(224 

#036 
78/5 
5594 
3372 
1151 

9970 
7747 
5524 
330  / 
/078 

9904 
7679 
5455 
3230 
/005 

27-9838 
28-76/2 
29-5385 
30-3/58 
3C0932 

22  '574  / 
23'20(( 
23-8282 
24  '4552 
25-0823 

5822 
2095 
8368 
464  / 
09/3 

5904 
2/79 
8454 
4729 
/004 

5985 
2263 
8540 
48/7 
/095 

6067 
2346 
8626 
4906 
//85 

6148 
2430 
87/2 
4994 
(276 

6230 
25/4 
8798 
5082 
/366 

63/7 
2598 
8884 
5/70 
/457 

6393 

26S/ 
8970 
5259 
7547 

6474 
2765 
9056 
5347 
(638 

36 

37 
38 
39 
40 

4/ 
42 
43 
44 
45 
46 
47 
48 
49 
50 

9379 
7(69 
4959 
2748 
0538 

9304 
7092 
4880 
2668 
0456 

9229 
70/6 
4802 
2588 
0374 

9/55 
6939 
4723 
2507 
0292 

9080 
6S62 
4645 
2427 
0209 

9005 
6785 
4566 
2347 
0(27 

8930 
6709 
4487 
2266 
#045 

8855 
6632 
4409 
2/86 
9963 

8780 
6555 
4330 
2/05 
9880 

3C8705 
32-6478 
33  '425  ( 
34-2025 
34-9798 

257093 
26-3364 
26'9635 
27'5905 
28-2/76 

7/86 
3459 
9732 
6005 
2278 

7279 
3554 
9829 
6/04 
2380 

7372 
3649 
9927 
6204 
248  ( 

7465 
3745 
#024 
6304 
2583 

7558 
3840 
0)2( 
6403 
2685 

7650 
3935 
02/9 
6503 
2787 

7743 
4030 
03/6 
6602 
2889 

7836 
4725 
0473 
6702 
299  / 

7929 
4220 
05// 

6SO) 
3092 

41 
42 
43 
44 
45 

8328 
6117 
3907 
(697 
9487 

8244 
6032 
3820 
(60S 
9395 

8/60 
5946 
3732 
(518 
9304 

8076 
5860 
3644 
(429 
92(3 

7992 
5774 
3557 
/339 
9/22 

7908 
5688 
3469 
(250 
9030 

7824 
5603 
33S/ 
//60 
8939 

7740 
55/7 
3294 
/07/ 

8847 

7656 
543  / 
3206 
098  / 

8756 

35'757( 
36-5345 
37'3(/8 
38  "089  / 
38-8665 

28-8446 
29-47/7 
30-0987 
30-7258 
31-3529 

8557 

4823 
(096 
7369 
3642 

8655 
4930 
(205 
7480 
3755 

8759 
5036 
/3)4 
759) 

3868 

8863 
5/43 

(422 
7702 
3982 

8967 
5249 
(53( 
78/3 

4095 

907/ 
5355 
(640 

7924 
4208 

9/75 

5462 
/74S 
8035 
432/ 

9279 
5568 
(857 
8/45 
4434 

9383 
5674 
(965 
8256 
4547 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

7276 
5066 
2856 
0646 
8435 

7)83 
497/ 
2759 
0547 
8335 

7090 
4876 
2662 
0449 
8235 

6997 
4787 
2566 
0350 
8/34 

6904 
4686 
2469 
025  / 
8034 

68(( 
459  ( 
2372 
0/53 
7933 

67/8 
4496 
2275 
#054 
7833 

6624 
440> 
2/78 
9955 
7732 

653( 
4306 
208/ 
9856 
7632 

39-6438 
40-4211 
4TI984 
41  -975B 
42-7531 

3  /  '9799 
32-6070 
33  '2340 
33'86/( 
34  '48  8  ( 

99/5 
6188 
2460 
8733 
5006 

#030 
6305 
2580 
8856 
5/31 

0/46 
6423 
2700 
8978 
5255 

026  / 
6541 
2820 
9/00 
5380 

0377 
6658 
2940 
9222 
5504 

0492 
6776 
3060 
9344 
5629 

0607 
6894 
3/80 
9467 
5753 

0723 
7011 
3300 
9589 
5878 

0838 
7)29 
3420 
97(( 
6002 

51 
52 
53 
54 
55 

6225 
40(5 
1805 
9594 
7384 

6/23 
391) 
/699 
9487 
7275 

602  / 
3807 
(593 
9379 
7/65 

59/8 
3703 
1487 
927  ( 
7055 

58/6 
3599 
(387 
9/63 
6946 

5774 
3494 
/275 
9056 
6836 

56/2 
3390 

1169 
8948 
6727 

5509 
3286 
/063 
8840 
66/7 

5407 
3/82 
0957 
8732 
6507 

43-5304 
44-3078 
45  'OSS  / 
45-8624 
46-6397 

35-  1/52 
357423 
36-3693 
36-9964 

37-6234 

/279 
7552 
3825 
#097 
6370 

U06 
768  / 
3956 
023  / 
6506 

(532 
78/0 
4087 
0365 
6642 

/659 
7939 
42)9 
0498 

6778 

(786 
8068 
4350 
0632 
69(4 

/9/3 
8/97 
448f 
0765 
7049 

2040 
8326 
46/2 
0899 
7(85 

2/66 
8455 
4744 
1032 

732  / 

2293 
8584 
4875 
((66 

7457 

56 
57 

58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

5(74 
2963 
0753 
8543 
6333 

5062 
2850 
0638 
8426 
62/4 

495  / 
2737 
0523 
8309 
'6095 

4840 
2624 
0408 
8)P3 
5977 

4728 
251  1 
0293 
8076 
5858 

46/7 
2397 
0/78 
7959 
5739 

4505 
2284 
#063 
7842 
5627 

4394 
2/7/ 
9948 
7725 
5502 

4282 
2057 
9833 
7608 
5383 

47-4171 
48-1944 
48-9717 
49-7491 
50-5264 

38-2505 
38-8775 
39-5046 
40-/3/7 
40-7587 

2643 
89/6 
5/89 
7462 
7734 

278) 
9056 
533  / 
(607 
7882 

29/9 
9/97 
5474 
)75( 
8029 

3057 
9337 
56/7 
1896 
8/76 

3/96 
9477 
5759 
204  / 
8323 

3334 
96)8 
5902 
2186 

8470 

3472 
9758 
6044 
2331 
86/7 

36/0 
9898 
6/87 
2476 
8764 

3748 
#038 
6329 
2620 

89)  ( 

61 
62 
63 
64 
65 

4/22 
(9(2' 

9702 
7492 
528( 

4002 
/790 
9578 
7366 
5/54 

3882 
(668 
9454 
7240 
5026 

3761 
7545 
9330 
7«4 
4898 

3640 
(423 
9205" 
6988 
4770 

3520 
/300 
908/ 
6862 
4642 

3399 
//78 
8957 
6736 
45(4 

3279 
1056 
8833 
6609 
4386 

3/58 
0933 

8708 
6483 
4258 

51  -3037 
52'08/fl 
52-8584 
53-6357 
54-4/30 

4C3858 
42-0/28 
42-6399 
43-2669 
43  '8940 

4007 
0280 
6553 
2826 
9099 

4/57 

0432 
6707 
2982 
9257 

4306 
0584 
686/ 
3/38 
94/6 

4456 
0735 
70/5 
3295 
9574 

4605 
0887 
7/69 
3457 
9733 

4754 
)039 
7323 
3607 
989  / 

4904 
//90 

7477 
3763 
#049 

5053 
/342 
7630 
39/9 
0208 

5202 
(493 
7784 
4075 
0366 

66 

67 
68 
69 

70 

71 
72 
73 
74 
75 

307/ 
0861 
865  / 
6440 
4230 

2942 
0729 
85(7 
6305 
4093 

28(2 
0598 
8384 
6(70 
3956 

2682 
0467 
8251 
603,5 

38/9 

2553 
0335 
8/(7 
5900 
3682 

2423 
0203 
7984 
5765 
3545 

2293 
#072 
785  ( 
5629 
3408 

2/63 
9940 
77/7 
5494 
3277 

2034 
9809 
7584 
5359 
3134 

55-/904 
55-9677 
56  7450 
57-5223 

58-2997 

44  '52// 
45-/4S7 
457752 
46-4022 
47-0293 

5377 
1644 
79(7 
4/90 
0463 

5532 
)807 
8082 
4358 
0633 

5693 
(970 
8248 
4525 
0802 

5854 
2/33 
84/3 
4693 
0972 

60/4 
2296 
8578 
4860 
7/42 

6/75 
2459 
8743 
5028 
/3/2 

6336 
2622 
8909 
5/95 
(482 

6496 
2785 
9074 
5362 
1651 

6657 
2948 
9239 
5530 
/82/ 

7) 
72 
73 
74 
75 

76 
77 
78 
79 
80 

2020 
9809 
7599 
5389 
3/79 

/88/ 
9669 
7457 
5245 
3033 

7742 
9528 
7375 
5(0( 

2887 

7604 

9388 
7/72 
4956 
2741 

(465 
9247 
7030 
48(2 
2594 

1326 
9(07 
6887 
4668 
2448 

((87 
8966 
6745 
4523 

2302 

7048 
8825 
6602 
4379 
2/56 

0909 
8684 
6459 
4234 
20/0 

59-0770 
59-8543 
60-63/7 
6  (  '4090 
62-1863 

47-6563 
48-2834 
48-9(05 
49-5375 
50-1646 

6736 
3008 
928) 
5554 
/S27 

6908 
3/83 

9458 
5733 
2008 

7080 
3357 
9635 
59/2 
2/89 

7252 
3532 

9811 
609  / 
2370 

7424 
3706 
9988 
6270 
2552 

7596 
3880 
#)64 
6448 
2733 

7768 
4054 
034  / 
6627 
29/4 

7940 
4229 
05/7 
6806 
3095 

87/2 

4403 
0694 
6984 
3275 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

0968 
8758 
6548 
4338 
2/27 

0821 
8609 
6396 
4184 
(972 

0673 
8459 
6245 
4037 
78/7 

0525 
8309 
6093 
3878 
'662 

0377 
8(59 
5942 
3724 
(507 

0229 
80(0 
5790 
3577 
(357 

#08( 
7860 
5638 
34/7 
7(96 

9933 
77/0 
5487 
3264 
7047 

9785 
7560 
5335 
3//0 
0885 

62-9636 
6374(0 
64-5/83 
65-2956 

66-0730 

5079(6 
5C4/87 
52-0457 
52-6728 
53-2999 

8/00 
4373 
0645 
69/8 
3/97 

s:\s3 

4558 
0833 
7/09 
3384 

8467 
4744 
/02( 
7299 

3576 

8650 
4930 
1209 
7489 
3769 

8833 
5//5 
(397 
7679 
396  / 

90/7 
530  / 
(585 
7869 
4/53 

9200 
5486 
/773 
8059 

4346 

9383 
5672 
1961 
8249 
4538 

9566 
5857 
2/48 
8439 
4730 

8) 
82 
83 
84 
85 

99(7 
7707 
5497 
3286 
(076 

9760 
7548 
5336 
3(24 
09/2 

9603 
7389 
5/75 
296  / 
0748 

V446 
7230 
50/5 
2799 
0583 

9289 
707  ( 
4854 
2636 
04")  9 

9(32 
69(3 
4693 

2474 
0254 

8975 
6754 
4532 
23(7 
#090 

88(8 
6595 
4372 
2(48 
9925 

8660 
6435 
42/f 
/986 
976  / 

66-8503 
67-6276 
68-4050 
69'  (823 
69-9596 

53-9269 
54-5540 
55"(8(0 
55  SOS/ 
56  '435  / 

9464 
5737 
20/0 
8282 
4555 

9659 
5934 
2209 
8484 
4759 

9853 
6(3( 
2408 
8686 
4963 

#048 
6328 
2608 
8887 
5)67 

0243 
6525 
2807 
9089 
5370 

0438 
6722 
3006 
9290 

5574 

0632 
69/9 
3205 
949  / 

5778 

0827 
7115 
3404 
9693 
598/ 

in  21 
7312 
3603 
9894 
6/85 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

8866 
6655 

4445 
2235 
#025 

8700 
6488 
4276 
2063 
985  ( 

8534 
6320 
4106 
1892 
9678 

8367 
6/52 
3936 
/720 
9505 

820  ( 
5984 
3766 
(549 
933/ 

8035 
5876 
3596 
(377 
9(57 

7869 
5647 
3426 
(205 
8984 

7702 
5479 
3256 
1033 
88(0 

7536 
53// 
3086 
086  / 
8636 

70-7369 
7C5/43 
72-29/6 
73-0689 

73-8463 

57-0622 
57-6893 
58-3/63 
58  9434 
59-5704 

0828 
7/0/ 
3374 
9647 
5920 

1034 
7309 
3584 
9860 
6/35 

(240 
75(8 
3795 
#072 

6350 

)446 
7726 
4006 
0285 
6565 

/652 
7934 
42/6 
0498 
6780 

)858 
8)42 
4427 
07M 
6995 

2064 
835) 
4637 
0923 

72/0 

2270 
8559 
4847 
MM 

7425 

2476 
8767 
5058 
(349 
7640 

91 
92 
93 
94 
95 

96 

97 
98 
99 
100 

51' 

78(4 
5604 
3394 
(184 
8973 

7639 
5427 
32(5 
(003 
879( 

7464 
5250 
3036 
0822 

SfiOS 

7289 
5073 
2857 
0642 
8426 

7//3 
4896 
2678 
046  1 

8243 

6938 
47(9 
2499 
0280 
8060 

6763 
454  ( 
2320 
#099 

7878 

6587 

4364 
2/4( 
99/8 
7695 

64/2 
4/87 
(962 
9737 
75(2 

74-6236 
75-4009 
76-1782 
76'9S56 
777329 

60-1975 
60-8245 
6C45/6 
62-0787 
62-7057 

2/92 
8465 
4738 
101  1 

7284 

24)0 
8685 
4960 
/235 
75)0 

2627 
8905 
5/82 
/459 
7737 

2S45 
9/24 
5404 
1683 
7963 

3062 
9344 
5626 
1908 
8/89 

3279 
9563 
5847 
2132 

84)6 

3496 
9783 
6069 
2356 

8642 

37/3 
#002 
6291 
2580 

8S69 

393  / 
022  / 
65/2 
2803 

9094 

96 
97 
98 
99 
(00 

10'    !)' 

h' 

7' 

6' 

5 

4' 

3' 

2' 

1' 

10' 

!*' 

8' 

1 

<;'   .v 

4' 

3'  |  -2'    1' 

SINE. 

COSINE.           51° 
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TRAVERSE  TABLES. 


39 

/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

i 

COSINE. 

SINE.            39° 

o'   r 

2' 

3' 

4'    5'    6'  |  1' 

8'     9' 

0'   |  1'    2'    3'    4' 

5'    &    T 

9' 

777; 

5543 
33/4 
1016 
8857 

7770 
5539 
3309 
1079 
8848 

7768 
5536 
3303 
(07/ 
8839 

7766 
5532 
3298 
(064 
8830 

7764 
5528 
3292 
(057 
8821 

7762 
5525 
3287 
/049 
881  ( 

7760 
552/ 
328  ( 
(042 
8802 

7759 
55(7 
3276 
(035 
8793 

7757 
55/4 
3270 
(027 
8784 

'7755 
C55/0 
2'3265 
3-1020 
3-8775 

'6293 
/  '2586 
/'8S80 
2'5/73 
S-/466 

6295 
259  ( 
8886 
5182 
(477 

6298 
2595 
8893 
5(9( 
(489 

6300 
2600 
8900 
5200 
1500 

6302 
2604 
8907 
5209 
1511 

6305 
2609 
89/4 
5,2/8 
/523 

6307 
26/4 
8920 
5227 
/534 

6309 
2618 
8927 
5236 
(545 

63)  / 
2623 
8934 
5245 
/556 

63/4 
2627 
894  / 
5254 
/568 

1 

: 

t 
5 
6 
7 
8 
9 
(0 

6629 
4400 
2/72 
9943 

77/5 

66/8 

4387 
2/57 
9927 
7696 

6607 
4375 
2/42 
99/0 

7678 

6596 
4362 
2/28 

9894 
7660 

6585 
4349 
2/(3 
9877 
764  / 

6574 
4336 
2098 
986( 
7623 

6563 

4323 
2084 
9844 
7605 

6552 

43/0 
2069 
9828 
7586 

6541 
4298 
2054 
98/( 
7568 

4'6530 
5  "4285 
6  '2040 
6  '9795 
7-7550 

3-7759 
4'4052 
5-0346 
5-6639 
6'2932 

7773 

4068 
0364 
6659 
2955 

7786 
4084 
0382 
66SO 
2977 

7800 
4/00 
0400 
6700 
3000 

7813 
4116 
0418 
6720 
3022 

7827 
4/32 
0436 
674/ 
3045 

784/ 
4/47 
0454 
676( 
3068 

7854 
4(63 
0472 
678  ( 
3090 

7868 
4/79 
0490 
680  / 
3//3 

788) 
4195 
0508 
6822 
3/35 

II 
12 
13 
14 
15 
16 
17 
18 
19 
20 

5486 
3258 
(029 
8800 
6572 

5466 
3236 
/005 
8775 
6544 

5446 
32/4 
098  / 
8749 
65/7 

5426 
3/92 
0958 
8724 
6489 

5405 
3(70 
0934 
8698 
6462 

5385 
3(48 
09(0 
8672 
6434 

5365 
3(26 
0886 
8646 
6407 

5345 
3/04 
0862 
862/ 
6379 

5325 
3082 
0838 
8595 
6352 

8  '5305 
9-3059 
/O  OS/4 
IQ'8569 
IT6324 

6-9225 
7'55/S 
8-/S/2 
8-8)05 
9'439S 

9250 
5546 
(841 
8(36 
4432 

9275 
5573 
/870 
8163 
4466 

9300 
5600 
1900 
8200 
4500 

9325 
5627 
(929 
823( 
4534 

9350 
5654 
(959 
8263 
4568 

9374 
568( 
(988 
8295 
460  / 

9399 
5708 
2017 
8326 
4635 

9424 
5735 
2047 
8358 
4669 

9449 
5762 
2076 
8389 
4703 

II 
12 
13 
14 
IS 

4343 
2//5 

9886 
7658 
5429 

4314 

2084 
9853 
7623 
5393 

4285 
2053 
9820 
7588 
5356 

4255 
202  / 
9787 
7553 
53/9 

4226 
/990 
9754 
75(9 
5283 

4/97 
(959 
972( 
7484 
5246 

4/67 
(928 
9688 
7449 
5209 

4/38 
(897 
9655 
74(4 
5(73 

4109 
(865 
9622 
7379 
5/36 

12-4079 
13-1834 
13-9589 
147344 
(5-5099 

/0'069) 
(0-6984 
IC3278 
(C957I 
12-5864 

0727 
7023 
33(8 
96(4 
5909 

0764 
706  / 
3359 
9657 

5954 

0800 
7(00 
3400 
9700 
6000 

0836 
7(38 
3440 
9743 
6045 

0872 
7(77 
3481 
9786 
6090 

0908 
72/5 
3522 
9828 
6/35 

0944 
7253 
3562 
9871 
6  ISO 

0980 
7292 
3603 
99/4 
6225 

(016 
7330 
3644 
9957 
6271 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

3201 
0972 
8744 
65/5 
4287 

3/62 
0932 
870/ 
647  / 
424  / 

3/24 
0892 
8659 
6427 
/./95 

3085 
0851 
86/7 
6383 
4/49 

3047 
0811 
8575 
6339 
4(03 

3008 
0771 
8533 
6295 
4057 

2970 
0730 
849  / 
625  ( 
40(2 

293  ( 
0690 
8448 
6207 
3966 

2S93 
0649 
8406 
6/63 
3920 

(6-2854 
(7-0609 
(7-8364 
(8-61(9 
(9-3874 

(3'2(57 
(3-8450 
(4-4744 
/5'(037 
(57330 

2205 
8500 
4796 

1091 
7387 

2252 
8550 
4848 
((45 

7443 

2300 
8600 
4900 
(200 
7500 

2347 
8649 
4952 
(254 
7556 

2395 
8699 
5004 
(308 
76/3 

2442 
8749 
5055 
/362 
7669 

2489 
8798 
5(07 
(4(6 
7725 

2537 
8848 
5/59 
(47( 
7782 

2584 
8898 
52(/ 
(525 
7838 

21 
22 
23 
24 
25 

2058 
9829 
760  / 
5372 
3)44 

20/0 
9780 
7550 
53/9 

3089 

(963 
973  / 
7498 
5266 
3034 

/9/5 
968( 
7447 
52/3 
2979 

1867 
9632 
7396 
5(60 

2924 

(820 
9582 
7344 
5(07 
2869 

(772 
9533 
7293 
5053 
2814 

(724 
9483 
7242 
5000 
2759 

(677 
9433 
7/90 
4947 
2704 

20-1629 
20-9384 
2I'7I39 

22'4894 
23-2649 

(6-3623 
(6-99/7 
(7-62/0 
/S'2503 
(8-8796 

3682 
9978 
6273 
2568 
8864 

3747 
#039 
6336 
2634 
8932 

3800 
0100 
6400 
2700 
8*999 

3858 
0(61 

6463 
2765 
9067 

39/7 
0222 
6526 
283  / 
9/35 

3976 
0282 
6589 
2896 
9203 

4034 
0343 
6652 
296  ( 
9270 

4093 
0404 
67(6 
3027 
9338 

4(52 
0465 
6779 
3092 
9406 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 

09/5 
8687 
6458 
4230 
2001 

0858 
8628 
6398 
4/67 
(937 

0802 
8570 
6337 
4/05 
1873 

0745 

85/; 

6277 
4043 
/809 

0688 
8452 
62/6 
3980 
(745 

063  ( 
8394 
6(56 
39(8 
1680 

0574 
8335 
6095 
3856 
(6(6 

05(7 
8276 
6035 
3793 
(552 

046( 
82/7 
5974 
373  / 

(488 

24-0404 
24-8(59 
25-59(4 
26-3669 
27'(423 

(9'5089 
20  '(383 
207676 
2C3969 
22-0262 

5159 
(455 
7750 
4046 
034  / 

5229 
1527 
7825 
4(23 
0420 

5299 
(599 

7899 
4)99 
0499 

5370 
(672 
7974 
4276 
0578 

5440 
(744 
8049 
4353 
0658 

5509 
/S/6 
8/23 
4430 
0737 

5579 
1888 
8(97 
4507 

OS/6 

5649 
1961 
8272 
4583 
OS95 

57(9 
2033 
8346 
4660 
0973 

31 
32 
M 
34 

35 
36 
37 

38 
39 
40 

36 

37 
38 
39 
40 

9773 

7544 
53/5 

3087 
0858 

9707 
7476 
5246 
30/6 
0785 

964/ 
7408 
5/76 
2944 
07/2 

9575 
734  / 
5/07 
2873 
0639 

9509 
7273 
5037 
2801 
0565 

9443 
7205 
4967 
2730 
0492 

9377 
7(37 
4898 
2658 
04/9 

93// 

7069 
4828 
2587 
0345 

9245 
700  ( 
4758 
25(5 
0272 

27-9(78 
28  '6933 
29-4688 
30-2443 
3CO(98 

22-6555 
23-2849 
23-9(42 
24-5435 
25'(728 

6637 
2932 
9228 
5523 
(8/9 

67/8 
30(6 
9314 
56(( 

(909 

6799 
3099 
9399 
5699 
(999 

688( 
3/83 
9485 
5787 
2090 

6962 
3267 
957  / 
5876 
2/80 

7043 

3350 
9657 
5964 
2270 

7/25 
3434 
9743 
6052 
236  ( 

7206 
35/7 
9828 
6(40 
2451 

7287 
360) 
99)4 
6228 
254) 

41 
42 
43 
44 
45 

8630 
640  / 
4/73 
/944 
97/6 

8555 
6324 
4094 
1864 
9633 

8480 
6247 
40/5 
(783 
955  / 

8405 
6/7/ 
3936 
/702 
9468 

8329 
6094 
3858 
(622 
9386 

8254 
60(7 
3779 
(54/ 
9303 

8/79 
5939 
3700 
(460 
»22( 

8104 
5862 
362  / 
/380 
9138 

8029 
5785 
3542 
1299 
9056 

3/7953 
32-570S 
33-3463 
34-/2IS 
34-8973 

25'802( 
26-43(5 
27-0608 
27-6901 
28-3(94 

8(14 
4409 
0705 
7000 
3296 

8207 
4504 
0802 
7100 
3398 

8299 
4599 
0899 
7/99 
3499 

8392 
4694 
0996 
7299 
360) 

8485 
4789 
1094 
7398 
3703 

8577 
4884 
((91 
7497 
3804 

8670 
4979 
1288 
7597 
3906 

8762 
5073 
(385 
7696 
4007 

8855 
5(68 
(482 
7795 
4(09 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

7487 
5259 
3030 
0802 
8573 

7403 
5/73 
2942 
07/2 
848  / 

73(9 
5086 
2854 
0622 
8390 

7234 

5000 
2766 
0532 
8298 

7(50 
49(4 
2678 
0442 
8207 

7066 
4828 
2590 
0353 
8((5 

698  ( 
4742 
2502 
0263 
8023 

6897 
4656 
24/4 
0/73 
793  / 

68(3 

4569 
2326 
#083 
7840 

35  '6728 
36'4483 
37-2238 
37-9993 
38-7748 

28'9487 
29  "578  / 
SO'2074 
30-8367 
3C4660 

9591 
5887 
2(82 
8478 
4773 

9695 
5993 
229  ( 
8588 
4886 

9799 
6099 
2399 
8699 
4999 

9903 
6205 
2508 
88)0 
502 

#007 
63/2 
2616 
8921 
5225 

(.•/// 
6418 
2724 
9031 
5338 

02/5 
6524 
2833 
9142 
545( 

03/9 
6630 
294  ( 
9252 
5564 

0422 
6736 
3049 
9363 

5676 

46 

47 
48 
49 
50 

51 
52 
53 

54 
55 

6344 
4/16 
/8S7 
9659 
7430 

625  / 
402/ 
/790 
9560 
7330 

6/58 
3925 
(693 
946  ( 
7229 

6064 
3830 
(596 
9362 
7/28 

597  ( 
3735 
(499 
9263 
7027 

5877 
3639 
1402 
9/64 
6926 

5784 
3544 
(305 
9065 
£826 

5690 
3449 
1207 
8966 
6725 

5596 
3353 
(I/O 
8867 
6624 

39  5503 
40-3258 
4C(0(3 
4C8768 
42-6523 

32-0953 
32-7247 
33-3540 
33-9833 
34  '6  (26 

(069 
7364 
3660 
9955 
625( 

1(84 
7482 
3779 
#077 
6375 

(299 
7599 
3899 
0(99 
6499 

1414 
77(7 
40/9 
0321 
6623 

/530 
7834 
4(39 
0443 
6748 

(645 
795  ( 
4258 
0565 
6872 

(760 
8069 
4378 
0687 
6996 

1875 
8(86 
4497 
0809 
7(20 

1990 
8303 
46(7 
0931 
7244 

51 
52 
53 
54 
55 

56 
57 
58 
59 

60 

5202 
2973 
0745 
85/6 
6288 

5099 
2869 
0638 
8408 
6/78 

4997 
2764 
0532 
8300 
6068 

4894 
2660 
U426 
8/92 
5958 

479  ( 
2556 
0320 
8084 
5848 

4689 
245  / 
02/3 
7976 
5738 

4586 
2346 
0(07 
7867 
5628 

4483 
2242 
#000 
7759 
55/8 

4380 
2/37 
9894 
765/ 

5408 

43  '4278 
44'2033 
44-9788 
457542 
46-5297 

35-24/9 
35-87/3 
36-5006 
37'/299 
377592 

2546 
884( 
5(37 
(432 
7728 

2673 
8970 
5268 
(566 
7863 

2799 
9099 
5399 
(699 

7999 

2926 
9228 
5530 
(832 
8(35 

3052 
9357 
566  / 
(966 
8270 

3(78 
9485 
5792 
2099 
8405 

3305 
96/4 
5923 
2232 
854( 

343( 
9743 
6054 
2365 
8676 

3558 
987( 
6(85 

2498 

8S/2 

56 
57 
58 
59 

60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

4059 
/83/ 
9602 
7373 
5/45 

3947 
17/7 
9487 
7256 
5026 

3836 
(603 
937  / 
7(39 
4907 

3724 
(490 
9256 
7022 
4788 

36/2 
(376 
9(40 
6904 
4669 

3500 
(262 
9025 
6787 
4549 

3388 
((49 
8909 
6670 
4430 

3276 
(035 
8794 
6552 
43  // 

3(64 
092( 
8678 
6435 
4(92 

47-3052 
48-0807 
48-8562 
49-6317 
50'4072 

38-3885 
39-0/79 
39-6472 
40-2765 
40-9058 

4023 
0319 
66(4 
29(0 
9205 

4(6( 
0459 
6757 
3054 
9352 

4299 
0599 
6899 
3(99 
9499 

4437 
0739 
704( 
3343 
9646 

4575 
0879 
7/84 
3488 
9793 

47(2 
(0(9 
7326 
3633 
9939 

4850 
((59 
7468 
3777 
#086 

4988 
(299 
7610 
392  ( 
0233 

5125 
(439 
J7S2 
4066 
0379 

61 
62 
63 
64 
65 

2916 

0688 
8459 
623  / 

4002 

2796 
0565 
8335 
6104 

3874 

2675 
0442 
82/0 
5978 
3746 

2554 
0320 
8086 
5852 
36/8 

2433 
0197 
7961 
5725 
3489 

23(2 

#074 
7836 
5599 
336  / 

2(9( 
995  / 
77(2 

5472 
3232 

2070 
9828 
7587 
5345 
3/04 

(948 
9705 
7462 
52(9 
2976 

51-1827 
51  '9582 
527337 
53-5092 
54-2847 

4  1*535  / 
42"  (645 
42-7938 
43'423( 
44-0524 

550( 
(796 
8092 
4387 
0682 

5650 
(948 
8245 
4543 
084( 

5799 
2099 
8399 
4699 
09?9 

5948 
2250 
8552 
4855 
((57 

6097 
2402 
8706 
50// 
/3/5 

6246 
2553 
8860 
5(66 
(473 

6395 
2704 
90(3 
5322 
/63( 

6544 
2855 
9166 
5478 
1789 

6693 
3006 
9320 
5633 
(947 

66 
67 
68 
69 
70 

71 
72 

73 

74 
75 

(774 
9545 
73/7 
5088 
2860 

/644 
94/3 
7/83 
4953 
2722 

/5/4 
9281 
7049 
48/7 
2585 

/384 
9/49 
69(5 
46S/ 
2447 

(253 
90/8 
6782 
4546 
23/0 

((23 
8885 
6648 
4410 
2(72 

0993 
8753 
65/4 
4274 
2035 

0863 
S62/ 
6380 
4/39 
(897 

0732 
8489 
6246 
4003 
(760 

55-0602 
55-8357 
56'6II2 
57-3867 
SS'1622 

44'68/7 
45'3(  (( 
45-9404 
46-5697 
47'(990 

6978 
3273 
9569 
5«64 
2(60 

7138 
3436 
9734 
6032 
2329 

7299 
3599 
9899 
6/99 
2499 

7459 
3761 
#064 
6366 
2668 

7620 
3924 
0229 
6533 
2838 

7780 
4087 
0393 
6700 
3007 

7940 
4249 
0558 
6867 
3(76 

8(00 
44(2 
0723 
7034 
3345' 

8260 
4574 
0888 
720  ( 
35(5 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

063  / 

8402 
6174 
3945 
(7/7 

0492 
8261 
603  / 
380/ 
/570 

0353 

8/20 
5888 
3656 
(424 

02/3 
7979 
5745 
35/( 
(277 

#074 
7838 
5602 
3366 
1131 

9935 
7697 
5459 
3222 
0984 

9795 
7556 
53/6 
3077 
0837 

9656 
74/4 
5/73 
2932 
0690 

95/6 
7273 
5030 
2787 
0544 

58-9377 
597/32 
60-4887 
6C2642 
62-0397 

47-8284 
48-4577 
49-0870 
49-7(63 
50-3456 

8455 
475  ( 

1046 
7342 
3637 

8627 
4925 
(222, 
7520 
38/8 

8799, 
5099 
(399 
"7699 
3999 

8970 
5273 
(575 
7877 
4/79 

9/42 
5447 
(75( 
8056 
4360 

93)4 
5620 
(927 
8234 
454  ( 

948? 
5794 
2/03 
84(2 
472  ( 

9657 
5968 
2279 
8590 
4902 

9828 
6142 
2455 

8769 
5082 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 
86" 
87 
M 
89 
90 

9488 
7260 
5031 
2803 
0574 

9340 
7//0 
4879 
2649 
04/8 

9/92 
6959 
4727 
2495 
0263 

9043 
6809 
4575 
234  ( 
#(07 

8895 
6659 
4423 
2/87 
995) 

8746 
6508 
427( 
2033 
9795 

8598 
6358 
41(9 
(879 
9639 

8449 
6208 
3966 
(725 
9483 

8300 
6057 
38/4 
(57( 
9327 

62'8I52 
63-5906 
64'366I 
65-1416 
65-9171 

50-9750 
5  (  "6043 
52-2336 
52-8629 
53-4922 

9933 
6228 
2524 
88(9 
5(/4 

#1/6 
64(3 
27/( 
9009 
5307 

0299 
6599 
2899 
9(99 
5499 

0482 
6784 
3086 
9388 
569  / 

0665 
6969 
3274 
9578 
5883 

0847 
7(54 
346  ( 
9768 
6074 

1030 
7339 
3648 
9957 
6266 

(2(3 
7524 
3836 
#(47 
6458 

(396 
7709 
4023 
0336 
6650 

8( 
82 
83 
84 
85 

8346 
6/17 

3888 
/660 
943/ 

8(88 

5958 
3727 
/497 
9267 

803/ 
5798 
3566 
(334 
9/02 

7873 
5639 
3405 
1171 

8937 

77/5 
5479 
3244 
(008 
8772 

7558 
5320 
3082 
0845 
8607 

7400 
5/60 
292( 
0681 

8442 

7242 
500/ 
2759 
05(8 
8277 

7084 
484( 
2598 
0355 
8111 

66  '6926 
67-4681 
68-2436 
69-0191 
697946 

54'(2(6 

547509 
55-3802 
56-0095 
56-6388 

(4(0 
7705 
400( 
0296 
6592 

(604 
7902 
4200 
0497 
6795 

(799 

8099 
4399 
0698 
6998 

/993 
8295 
4597 
0900 
7202 

2/87 
8492 
4796 
1101 

7405 

238  ( 
8688 
4995 
(30( 
7608 

2575 
8884 
5/93 
(502 
78(/ 

2769 
908( 
5392 
(703 
80(4 

2963 
9277 
5590 
(904 
82/8 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

7203 
4974 
2746 
05/7 
8289 

7036 
4806 
2575 
0345 
81(5 

6S70 
4637 
2405 
0/73 
794  / 

6703 
4469 
2235 

tool 

7767 

6536 
4300 
2064 
9828 
7593 

6369 
4/3( 
(894 
9656 
74(8 

6202 
3963 
(723 
9484 
7244 

6035 
3794 
(552 
93(1 
7070 

5868 
3625 
(382 
9/39 
6895 

70  '570  1 
7  (  '3456 
72-1211 
72'8966 
73-6721 

57-2682 
57-8975 
58-5268 
59"(56I 
59-7854 

2887 
9)83 
5478 
(774 
8069 

3093 
939( 
5688 

(986 
8284 

3298 
9598 
5898 
2)98 
8498 

3504 
9806 
6/09 
24// 
87/3 

37/0 
#0/4 
63/9 
2623 
89.28 

39(5 
0222 
6528 
2835 
9(42 

4(20 
0429 
6738 
3047 
9356 

4326 
0637 
6948 
3260 
957( 

453  ( 
0845 
7(58 
3472 
9785 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

50 

6060 
3832 
(603 
9375 
7/46 

5884 
3654 
/424 
9/93 
6963 

5709 
3476 
1244 
90/2 
6780 

5533 

3299 
(065 
8S3/ 
6597 

5357 
3/21 
0885 
8649 
64/3 

5/81 
2943 
0705 
8468 
6230 

5005 
2765 
0525 
8286 
6046 

4828 
2587 
0346 
8(04 
5863 

4652 
2409 
#(66 
7923 

5679 

74-4476 
75'223t 
75-9986 
767741 
77-5496 

60-4148 
6('044( 
61  '6734 
62-3027 
62-9320 

4365 
0660 
6955 
3251 

9546 

4582 
0879 
7(77 
3475 
9772 

4798 
(098 
7398 
3698 
9998 

50/5 
(3/7 
7620 
3922 
#224 

5232 
1537 
784  / 
4146 
0450 

5449 
(756 
8062 
4369 
0676 

5665 
/974 
8283 
4592 
0902 

5882 
2(93 
8505 
48(6 
1127 

6099 
24(2 
8726 
5039 
(353 

96 
97 
98 
99 
(00 

GO'  I  59'  |  58'  |  57' 

5(i'   55'  |  54' 

53'  |  5ir 

51' 

60'   |  59'   58' 

57'   50'   55'   54'   53' 

52'   51' 

iSlNE. 

COSINE.           50* 
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TRAVERSE  TABLES. 


39 
/ 

2 
3 
4 
5 

COSINE. 

SINE.            39* 

10'   11  ' 

12' 

13' 

14' 

15' 

1(5'  |  17'   18'    19' 

10'    11'   12'   l:V   14'   15' 

16'   17'   18' 

1!)' 

/ 

2 
3 

4 
5 

7753 
5506 
3259 
/0/2 
8766 

775  ( 

5503 
3254 
1005 
8756 

7749 
5499 
3248 
0998 
8747 

7748 
5495 
3243 
0990 
8738 

7746 
5492 
3237 
0983 
8729 

7744 
5488 
3232 
0976 
8720 

7742 
5484 
3226 
0968 
87/0 

7740 
5480 
322( 
0961 
8701 

7738 
5477 
32/5 
0954 
8692 

7737 
1-5473 
2-3210 
3-0946 
3  '8683 

•63(6 
(  '2632 
1  '8947 
2'5263 

3-/S79 

63/8 
2636 
8954 
5272 
(590 

6320 
2641 
896) 
528  ( 
(60( 

6323 
2645 
8968 
5290 
(6(3 

6325 
2650 
8974 
5299 
(624 

6327 
2654 
898  ( 
5308 
(635 

6329 
2659 
8988 
53(7 
(647 

6332 
2663 
8995 
5326 
(658 

6334 
2668 
9001 
5335 
(669 

6336 
2672 
9008 
5344 
(6SO 

6 

7 
8 
9 
10 

65/9 
4272 
2025 
9778 
753  ( 

6508 
4259 
20/0 
9762 

75/3 

6497 
4246 
(996 

9745 
7494 

6486 
4233 
(981 
9728 

7476 

6475 
4220 
(966 
97(2 

7458 

6464 
4207 
(951 
9695 
7439 

6453 
4/95 
(937 
9679 
742/ 

644  / 
4/82 
1922 
9662 

7402 

6430 
4(69 
(907 
9646 
7384 

4-64/9 
5-4/56 
6'/892 
6-9629 
77366 

37895 
4-42(0 
5-0526 
5'6842 
6-3(58 

790S 
4226 
0544 
6862 
3(80 

7922 
4242 
0562 
6883 
3203 

7935 
4258 
0590 
6903 
3225 

7949 
4274 
0598 
6923 

3248 

7962 
4289 
06)6 
6943 
327  ( 

7976 
4305 

0634 
6964 
3293 

7989 
432( 
0652 
6984 
33/6 

8003 
4337 
0670 
7004 
3338 

80/6 
4352 
0688 
7025 
336( 

6 

7 
8 
9 
(0 

II 
12 
13 

15 

5284 
3037 
079/ 
8544 
6297 

5264 
30(5 
0767 
85(8 
6269 

5244 
2993 
0743 
8492 
6242 

5224 
2971 
07/9 
8466 
62(4 

5203 
2949 
0695 
844  ( 
6/87 

5/83 
2927 
067/ 
84(5 
6/59 

5163 
2905 
0647 
8389 
6131 

5/43 
2883 
0623 
8363 
6(04 

5/22 
2861 
0599 
8338 
6076 

S'5/02 
9  '2839 
(0-0575 
(0'83/2 
(  (  '6048 

6-9474 
7  '5789 
8-2(05 
8'842( 
9-4737 

9498 
58/6 
2(35 
8453 
477  ( 

9523 
5844 
2(64 
84S4 
4804 

9548 
587  ( 
2(93 
85/6 
4838 

9573 
5898 
2222 
8547 
4872 

9598 
5925 
2252 
8579 
4906 

9622 
5952 
228  ( 
8610 
4940 

9647 
5979 
23/0 
8642 
4973 

9672 
6006 
2340 
8673 
5007 

9697 
6033 
2369 
8705 
504/ 

(/ 
12 
13 
14 
15 
16 
17 
18 
19 
20 

16 
17 
18 
19 

20 

4050 
(803 
9556 
7309 
5062 

402( 
(772 
9523 
7274 
5026 

399  ( 
(74) 
9490 
7239 
4989 

3962 
(709 
9457 
7205 
4952 

3932 
(678 
9424 
7(70 
49(5 

3903 
(647 
939  ( 
7/35 
4879 

3873 
(6/5 
9358 
7(00 

4842 

3844 
1584 
9324 
7065 
4805 

38(4 
(553 
929  ( 
7030 
4768 

(2-3785 
IS'1522 
13  '9258 
(4-6995 
/5'473( 

(0-/053 
(07368 
(  (  '3684 
(2'ODOO 
(2-63/6 

(089 
7407 
3725 
0043 
636  ( 

((25 

7445 
3765 
0086 
6406 

((61 
7483 
3806 
0(28 
645( 

((97 
7522 
3846 
0/7( 

6496 

(233 
7560 
3887 
02/4 
654/ 

(269 
7598 
3928 
0257 
6586 

(305 
7636 
3968 
0300 
6631 

(34) 
7675 
4009 
0342 
6676 

(377 
77/3 
4049 
0385 
672/ 

21 
22 
23 
24 
25 

28/6 
0569 
8322 
6075 
3828 

2777 
0528 
8280 
6031 
3782 

2738 
0488 
8237 
5987 
3736 

2700 
0447 
8(95 
5943 
3690 

266  ( 
0407 
8153 
5898 
3644 

2622 
0366 
8/10 
5854 
3598 

2584 
0326 
8068 
58(0 
3552 

2545 
0285 
8026 
5766 
3506 

2506 
0245 
7983 
5722 
3460 

/6'2468 
(7-0204 
17-7941 
IS'5677 
19-3414 

/3'263( 
/3'8947 
(4-5263 
(5-  (579 
(57895 

2679 
8997 
53(5 
(633 
795  / 

2726 
9046 
5367 
(6S7 
8007 

2773 
9096 
54/9 
/74( 
8064 

282/ 
9146 
5470 
(795 
8/20 

2868 
9/95 
5522 
/S49 
8/76 

29(5 
9245 
5574 
(903 
8233 

2963 
9294 
5626 
1957 
8289 

30/0 
9344 
5678 
2011 
8345 

3057 
9393 
5729 
2065 
840/ 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

(581 
9334 
7087 
484  ( 
2594 

(533 
9285 
7036 
4787 
2538 

(486 
9235 
6984 
4734 
2483 

(438 
9(85 
6933 
468  ( 
2428 

(390 
9(36 
6881 
4627 
2373 

(342 
9086 
6830 
4574 
23/8 

(294 
9036 
6778 
4520 
2263 

(246 
8987 
6727 
4467 
2207 

((98 

8937 
6675 
44/4 
2/52 

20-1151 
20-8887 
2  C6624 
22-4360 
23-2097 

(6-42(0 
(7-0526 
(7-6842 
/8-3/5S 

(8  '9474 

4269 
0587 
6905 
3223 

9541 

4328 
0648 
6968 
3288 

9609 

4386 
0709 
7031 
3354 

9676 

4445 
0770 
7094 
34/9 
9744 

4503 
0830 
7/57 
3485 
98/2 

4562 
089  / 
7221 
3550 
9879 

4620 
0952 
7284 
36/5 
9947 

4679 
1013 
7347 
3680 

#0(4 

4738 
(074 
74(0 
3746 

0082 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

0347 
8/00 
5853 
3606 
(359 

0290 
804( 
5792 
3544 
(295 

0233 
7982 
5732 
348  f 
(23( 

0(76 
7923 
567  ( 
34/9 

((66 

0//9 
7865 
56(0 
3356 
(102 

0062 
7806 
5550 
3293 
(037 

#005 
7747 
5489 
323  ( 
0973 

9948 
7688 
5428 
3(68 
0909 

9890 
7629 
5367 
3/06 
0844 

23-9833 
247570 
25-5306 
26-3043 
27-0780 

(9-5789 
20'2(05 
20  '842  / 
2  (  '4737 
22  '(052 

5859 
2(77 
8495 
48(3 

1131 

5929 
2249 
8570 
4890 
12(0 

5999 
2322 
8644 
4967 
/289 

6069 
2394 
87)8 
5043 
)368 

6/39 
2466 
8793 
5/20 
(447 

6208 
2538 
8867 
5/96 
(526 

6278 
26/0 
8941 
5273 

1604 

6348 
2682 
90(6 
5350 
(683 

6418 
2754 
9090 
5426 
(762 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

9((2 

6865 
46/9 
2372 
0/25 

9046 
6797 
4549 
2300 
#05  ( 

8980 
6729 
4479 
2228 
9978 

89(4 
6661 
4409 
2(57 

9904 

8848 
6593 
4339 
2085 
983( 

87S( 
6525 
4269 
20/3 
9757 

87(5 
6457 
4/99 
1941 

9683 

8649 
6389 
4/29 
(870 
96/0 

8582 
632  / 
4059 
(798 
9536 

27-85(6 
28-6253 
29-3989 
30-1726 
30-9462 

22-7368 
23-3684 
24-000,0 
24-63/6 
25  '263  / 

7449 

3767 
0085 
6404 
2722 

753  ( 
385  ( 
OI7( 
649  ( 
28(2 

76/2 
3934 
0257 
6579 
2902 

7693 
40/8 
0342 
6667 
2992 

7774 

4/01 
0428 
6755 
3082 

7855 
4(84 
05/4 
6843 
3/72 

7936 

4268 
0599 
693) 
3262 

80(7 
435) 
0685 
70)9 
3352 

8098 
4434 
0770 
7(06 
3442 

41 
42 
43 
44 
45 

7878 
563  ( 
3384 
/(37 
8890 

7803 
5554 
3305 
(056 
8808 

7727 
5477 
3226 
0976 
8725 

7652 
5399 
3(47 
0895 
8642 

7576 
5322 
3068 

OS/4 
8560 

750( 
5245 
2989 
0733 
8477 

7426 
5/68 
29(0 
0652 
8394 

7350 
5090 
2830 
057( 
83(( 

7274 
50(3 
275  ( 
0490 
8228 

31-7199 
32-4935 
33-2672 
34'0409 
34  "8(45 

25-8947 
26-5263 
27-1  579 
27-7894 
28  '42(0 

9040 
5358 
(676 
7994 
43/2 

9/32 
5452 
(773 
8093 
44(3 

9224 
5547 
(870 
8(92 
45(5 

9317 
5642 
)966 
829) 
46)6 

9409 
5736 
2063 
8390 
47/7 

9502 
583  / 
2/60 
8489 
48/9 

9594 
5925 
2257 
8589 
4920 

9686 
6020 
2354 
8688 
502  / 

9778 
6114 
24SI 
8787 
5/23 

41 
42 

43 
44 
45 

46 
47 
48 
49 
50 

6644 
4397 
2/50 
9903 
7656 

6559 
43(0 
2062 
98(3 
7564 

6474 
4224 
(973 
9723 
7472 

6390 
4(37 
(885 
9633 
7380 

6305 
405  ( 
(797 
9543 
7288 

622  ( 
3965 
(708 
9452 
7(96 

6(36 

3878 
(620 
9362 
7(04 

605( 
379  ( 
(532 
9272 
70/2 

5966 
3705 
(443 
9(82 
6920 

35-5882 
36-36(8 
37-1355 
37-9091 
38-6828 

29  '0526 
29'6842 
30-3(58 
30"9473 
3  (  '5789 

0630 
6948 
3266 
9584 
5902 

0733 
7054 
3374 
9694 
60/5 

0837 
7(60 
3482 
9805 
6(27 

094) 
7266 
3590 
99/5 

6240 

1044 
737  / 
3699 
#026 
6353 

((48 
7477 
3807 
0(36 

6465 

(252 

7583 
39(5 
0246 
6578 

(355 
7689 
4023 
0357 
6690 

1459 
7795 
4(3( 

0467 
6803 

46 
47 
48 
49 
50 

SI 
52 
S3 
54 
55 

5409 
3/62 
0915 
8669 
6422 

53/5 
3067 
08(8 
8569 
632  ( 

5222 
297  / 
072( 
8470 
62(9 

5/28 
2876 
0623 
837  / 
6(/8 

5034 
2780 
0526 
827  ( 
60(7 

4940 
2684 
0428 
8(72 
59(6 

4846 
2588 
033  ( 
8073 
58(5 

4752 
2493 
0233 
7973 
57(3 

4659 
2397 
0(35 
7874 
5612 

39-4565 
40-2301 
41-0038 
41-7774 
42-5511 

32-2(05 
32  "842  ( 
33-4737 
34'  (052 

347368 

2220 
8538 
4856 
((74 
7492 

2335 
8655 
4976 
/296 
76/6 

2450 
8772 
5095 
1418 
7740 

2565 
6890 
52/4 
(539 
7864 

2680 
9007 
5334 
(66( 
7988 

2795 
9(24 
5453 
(783 

alia 

2909 
924) 
5573 
1904 
8236 

3024 
9358 
5692 
2026 
8359 

3/39 
9475 
58(( 
2(47 
8483 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

4(75 
(928 
9681 
7434 
5187 

4072 
(823 
9574 
7326 
5077 

3969 
(7(8 
9468 
72(7 
4967 

3866 
(6(4 
936  ( 
7(09 
4856 

3763 
(509 
9254 
7000 
4746 

3660 
(404 
9148 
6892 
4636 

3557 
(299 
904  ( 
6783 

4525 

3454 
((94 
8934 
6674 
44/5 

3351 
1089 
8827 
6566 

4304 

43-3247 
44-0984 
44-8720 
45-6457 
46-4194 

35-3684 
36-0000 
36-63(5 
37  '263  ( 

37'8947 

38(0 
0(28 
6446 
2764 
9082 

3936 
0257 
6577 
2897 
92/8 

4063 
0385 
6708 
3030 
9353 

4)89 
05)4 
6838 
3)63 
9488 

43/5 

0642 
6969 
3296 
9623 

444  ( 
0770 
7(00 
3429 
9758 

4567 
0899 
7230 
3562 
9893 

4693 
1027 
736) 
3695 

#029 

48(9 
((55 
7491 
3827 
0/64 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

2940 
0694 
8447 
6200 
3953 

2828 
0580 
833( 
6082 
3833 

27(6 
0466 
82/5 
5964 
37/4 

2604 
0352 
8099 
5847 
3594 

2492 
0238 
7983 
5729 
3475 

2379 
0/23 
7867 
56/( 
3355 

2267 
#009 
775  / 
5494 
3236 

2/55 
9895 
7635 
5376 

3116 

2043 
97S/ 
75/9 
5258 
2996 

47-1930 
47-9667 
487403 
49-5(40 
50-2876 

38  '5263 
39'(579 
39-7894 
40-42(0 
4  C0526 

5400 
(7(8 
8036 
4354 
0673 

5538 
/85S 
8/78 
4499 
0819 

5675 
(998 
8320 
4643 
0966 

58/3 
2)38 
8462 
4787 

///:' 

5950 
2277 
8604 
493  / 
(258 

6088 
24(7 
8746 
5076 
(405 

6225 
2557 
8888 
5220 
(55( 

6362 
2696 
9030 
5364 
(696 

6500 
2836 
9/72 
5508 
(844 

61 
62 
63 
64 
65 

(706 
9459 
72(2 
4965 
27(8 

(585 
9336 
7087 
4839 
2590 

(463 
92/3 
6962 
47/2 
2461 

(342 
9090 
6837 
4585 
2332 

/22( 

8966 
67(2 
4458 
2204 

(099 
8843 
6587 
433  ( 

2075 

0978 
8720 
6462 
4204 
(946 

0856 
8596 
6337 
4077 
(8/7 

0735 

8473 
62(f 
3950 
1688 

51-0613 
51  '8349 
52-6086 
53-3823 
54'(559 

4  C6842 
42'3(58 
42-9473 
43-5789 
44-2(05 

699  ( 
3309 
9627 
5945 
2263 

7(39 
3460 
9780 
6/00 
242  / 

7288 
36(( 
9933 
6256 
2578 

7437 
3762 
#086 
641  1 
2736 

7585 
39/3 
0240 
6567 
2894 

7734 
4064 
0393 
6722 
305( 

7883 
42/4 
0546 
6877 
3209 

803  1 

4365 
0699 
7033 
3367 

8/80 
45/6 
0852 
7/88 
3524 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

0472 
8225 
5978 
373  ( 
(484 

0341 
8092 
5844 
3595 
(346 

02// 
7960 
5709 
3459 
1208 

#080 
7828 
5575 
3323 
(070 

9949 
7695 
544  ( 
3(87 
0933 

98(9 
7563 
5307 
305  ( 
0794 

9688 
7430 
5(72 
29(4 
0656 

9557 
7298 
5038 
2778 
05(8 

9427 
7(65 
4903 
2642 
0380 

54-9296 
55-7032 
56-4769 
57-2505 
58-0242 

44  "842  / 
45-4736 
46  '(052 
46-7368 
47-3684 

858  / 
4899 
(2(7 
7535 
3853 

874  / 
506) 
(38( 
7702 
4022 

890  ( 
5223 
(546 
7868 
4(9( 

9061 
5386 
(7(0 
8035 
4360 

9221 
5548 
(875 
8202 
4529 

938  / 
57/0 
2039 
8369 
4698 

954  ( 
5872 
2204 
8535 
4867 

9700 
6034 
2368 
8702 
5036 

9860 
6(96 
2532 
8868 
5204 

71 
72 
73 
74 
75 

9237 
6990 
4743 
2497 
0250 

9098 
6849 
4600 
235( 

#103 

8958 
6707 
4457 
2206 
9956 

88(8 
6566 
43(3 

206  ( 

9808 

8678 
6424 
4(70 
(9(6 
9661 

8538 
6282 
4026 
(770 
95(4 

8399 
6(41 
3883 
(625 
9367 

8259 
5999 
3739 
(479 
9220 

8(19 
5857 
3595 
(334 
9072 

58V978 
59  '57  (5 
60"3452 
61-1188 
6T8925 

48-0000 
48-63/5 
49  '263  / 
49-8947 
50-5263 

0/7) 
6489 
2807 
9/25 

5443 

0342 
6663 
2983 
9303 
5623 

0514 
6836 
3/59 
948/ 
5804 

0685 
70(0 
3334 
9659 
5984 

0856 
7(83 
35/0 
9837 
6/64 

(027 
7357 
3686 
#0(5 
6344 

((98 
7530 
386( 
0(93 
6525 

(369 
7703 
4037 
037  ( 

6705 

(540 
7877 
42/3 
0549 
6885 

76 
77 
78 
79 

80 

SI 
82 
83 
84 
85 

8003 
5756 
3509 
(262 
9015 

7854 
5605 
3356 
((08 
8859 

7705 
5454 
3204 
0953 
8703 

7556 
5304 
305  ( 
0799 
8547 

7407 
5153 
2899 
0644 
8390 

7258 
5002 
2746 
0490 
8234 

7/09 
4851 
2593 
0335 
8077 

6960 
4700 
2440 
0(80 
792  / 

68(( 
4549 
2287 
#026 
7764 

62-6661 
63-4398 
64-2/34 
64-9871 
657608 

5C(579 
51*7*94 

52-42(0 
53-0526 
53-6842 

/76( 
8079 
4397 
07(5 
7033 

(944 
8264 
4584 
0905 
7225 

2/26 
8449 
477( 
(093 

74/6 

2309 
8634 
4958 
(283 
7608 

2491 
88/8 
5145 
(472 
7800 

2674 
9003 
5332 
(662 
799  ( 

2856 
9(88 
55(9 
(85( 

8/82 

3039 
9372 
5706 
2040 
8374 

322  / 
9557 
5893 
2229 
8565 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

6768 
4522 
2275 
#028 
778  ( 

66(0 
4362 
2((3 
9864 
76/5 

6452 
4202 
(95( 
970( 
7450 

6294 
4042 
(789 
9537 
7285 

6136 
3882 
(627 
9373 
71/9 

5978 
3722 
(465 
9209 
6953 

5319 
356  / 
7304 
9046 

6788 

566  ( 
340( 
1141 
8882 
6622 

5503 
324( 
0979 
87(8 
6456 

66-5344 

67  '308  / 
68-08/7 
68-8554 

69'6290 

54-3/57 
54'9473 
55-5789 
56-2/05 
56  '842  / 

335  ( 
9669 
5987 
2305 

8624 

3545 
9865 
6186 
2506 

8826 

3739 
#062 
6384 
2707 
9029 

3933 
0258 
6582 
2907 
9232 

4(27 
0454 
6781 
3/08 
9435 

4320 
0650 
6979 
3308 
9638 

45(4 
0845 
7(77 
3509 

9840 

4708 
1041 
7375 
3709 

#043 

490  ( 
(237 
7573 
3909 
0245 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

5534 
3287 
1040 
8793 
6546 

5367 
31(8 
0869 
862  ( 
6372 

5(99 
2949 
0698 
8448 
6(97 

5032 
2780 
0527 
8275 
6023 

4865 
26(( 
0356 
8/02 
5848 

4697 
244  ( 
0(85 
7929 
5673 

4530 
2272 
#014 
7756 
5498 

4362 
2/02 
9843 
7583 
5323 

4195 
(933 
967( 
74/0 
5/48 

70'4027 
7TI763 
71-9500 
727237 
73-4973 

57-4736 
58"(052 
587368 
59-3684 
59-9999 

4942 
(260 
7578 
3896 
#2(4 

5/47 
(467 
7787 
4/08 
0428 

5352 
(674 
7997 
43/9 
0642 

5557 
(882 
8206 
453) 
0856 

5762 
2089 
84(6 
4743 
(070 

5967 
2296 
8625 
4955 
(284 

6(72 
2503 
8835 
5166 
(498 

6377 
27(0 
9044 
5378 
(7/2 

658( 
29(7 
9253 
5590 
(926 

91 
92 
93 
94 
95 

96 

97 
98 
99 
100 

50 

4300 
2053 
9806 
7559 
53(2 

4(23 

(874 
9626 
7377 
5/28 

3947 
1696 
9446 
7/95 

4945 

3770 
(5/8 
9265 
70/3 

4761 

3594 
(339 
9085 

6831 
4577 

34/7 
l/6( 
8905 
6649 
6393 

3240 
0982 
8724 
6467 
4209 

3063 
0804 
8544 
6284 
4024 

2887 
0625 
8363 
6/02 
3840 

74-27/0 
75-0446 
75-8/83 
76'59/9 
77-3656 

60-63(5 
6C263( 
61  '8947 
62-5263 
63-  (578 

6532 
2850 
9(68 
5486 
/804 

6748 
3068 
9389 
5709 
2029 

6965 

3287 
96/0 
5932 
2255 

7(8/ 
3506 
9830 
6(55 

2480 

7397 
3724 
#05( 
6378 

2705 

76(3 
3943 
0272 
660( 
293  / 

7829 
4(6( 

0493 
6824 
3/56 

8046 

4379 
07/3 
7047 
3381 

8262 
4598 
0934 
7270 

3606 

96 
97 
98 
99 
(00 

|r 

4:*' 

4K 

4V 

46' 

45' 

44' 

3f 

42' 

41' 

5(1'    49' 

3? 

4V 

5? 

45' 

44' 

4:i 

42'   4!' 

9 

SINE. 

COSINE.            50° 

UMt 


TRAVERSE  TABLES. 


39°            COSINE. 

SINE. 

39° 

/ 

2 
3 
4 
5 

20' 

21'  |  22'   23'  |  24'   25'  |  26'   27' 

28' 

29' 

20'    21'   1-1'   23' 

24' 

25' 

2(i' 

27' 

28 

29' 

( 
2 
3 

4 
5 
6 
7 
8 
9 
(0 

7735 
5469 
3204 
0939 
8674 

7733 
5466 
3/99 
093/ 
8664 

773/ 
5462 
3/93 
0924 
8655 

7729 
5458 
3/88 
09/7 
8646 

7727 
5455 
3/82 
0909 
8637 

7725 
545  / 
3/76 
0902 
8627 

7724 
5447 
3/7/ 
0895 
86/8 

7722 
5444 
3/65 
0887 
8609 

7720 
5440 
3/60 
0880 
8600 

•77/8 
/  '5436 
2'3/54 
3'0872 
3-8590 

'6338 
/  '2677 
C90/5 
2-5353 
3'/692 

634  / 
2681 
9022 
5362 
(703 

6343 
2686 
9028 
537  1 
(7(4 

6345 
2690 
9035 
5380 
)725 

6347 
2695 
9042 
5389 
(737 

6350 
2699 
9049 
5398 
(748 

6352 
2704 
9055 
5407 
(759 

6354 
2708 
9062 
54(6 
(770 

6356 
27/3 
9069 
5425 
(78( 

6359 
27/7 
9076 
5434 
/793 

6 

7 
8 
9 
/O 

6408 
4/43 
/87S 
96/2 
7347 

6397 
4/30 
/S63 
9596 
7329 

6386 
4//7 

/848 
9579 
73/0 

6375 
4/04 
/833 
9563 
7292 

6364 
409  / 
18/9 

9546 
7273 

6353 

4078 
/804 
9529 
7255 

6342 
4065 
/7S9 
95/3 

7236 

633/ 

4053 
/774 
9496 
72/8 

6320 
4040 
(760 
9480 
7/99 

4'  6309 
5  '4027 
6'I745 
6  '9463 
7-7181 

3-8030 
4-4368 
5-0706 
5-7045 
6-3383 

8043 
4384 
0724 
7065 
3406 

8057 
4400 
0742 
7085 
3428 

8070 
44)5 
0760 
7(06 
345) 

8084 
443) 
0778 
7/26 
3473 

8097 
4447 
0796 
7/46 
3496 

BUI 

4463 
08/4 
7/66 
35/8 

8(24 
4478 
0832 
7/86 
3540 

8138 
4494 
0850 
7207 
3563 

8/5( 
45(0 
0868 
7227 
3585 

II 

12 
13 
14 
IS 

5082 
28/7 
055/ 
8286 
6027 

5062 
2794 
0527 
8260 
5993 

504/ 
2772 
0503 
8234 
5965 

5021 
2750 
0479 
8209 
5938 

500/ 
2728 
0455 
8/83 
59/0 

4980 
2706 
043  / 
8/57 
5882 

4960 
2684 
0407 
8/3/ 
5855 

4940 
2662 
0383 
8/05 
5827 

49/9 
2639 
0359 
8079 
5799 

8  '4899 
9-26/7 
10-0335 
10-8053 
1  T577I 

6'972( 
7'6060 
8'2398 
8-8736 
9'5075 

9746 
6087 
2427 
8768 
5/08 

977/ 
61/4 
2457 
8799 
5/42 

9796 
6/4( 
2486 
8831 
5/76 

9820 
6/68 
25/5 
8862 
52/0 

9845 
6(95 
2544 
8894 
5243 

9870 
6222 
2573 
8925 
5277 

9895 
6249 
2603 
8957 
53/1 

99(9 
6276 
2632 
8988 
5344 

9944 
6302 
266) 
9020 
5378 

(( 
(2 
13 
14 
IS 
16 
17 
18 
19 
20 

16 
17 
18 
19 

20 

3755 
1490 
9225 
6960 

4694 

3726 
/459 
9/92 
6925 
4657 

3696 
/427 
9/58 
6890 
462  / 

3667 
(396 
9/25 
6854 
4584 

3637 
/365 
9092 
68/9 

4547 

3608 
(333 
9059 
6784 
45/0 

3578 
1302 
9026 
6749 
4473 

3549 
/270 
8992 
67/4 
4436 

35/9 
(239 
8959 
6679 
4399 

12-3490 
13-1208 
13-8926 

14-6644 
15-4362 

(0-/4/3 
/0775/ 
//'4090 
(2-0428 
/  2  '6766 

/449 
7790 
4130 
047  / 
68(( 

(485 
7828 
4171 
05(3 
6856 

/52/ 
7866 
42// 
0556 
690( 

(557 

7904 
425  ( 
0599 
6946 

(593 
7942 
4292 
0642 
6991 

(629 
798( 
4332 
0684 
7036 

(665 
80/9 
4373 
0727 
708( 

(70( 
8057 
44(3 
0770 
7)26 

(737 
8095 
4454 
08(2 
7(7( 

21 
22 
23 
24 
25 

2429 
0/64 
7898 
5633 
3368 

2390 
0/23 
7856 
5589 
3322 

2352 
0083 
7814 
5545 
3276 

23/3 
0042 
777  / 
5500 
3230 

2274 
#00  / 
7729 
5456 
3/83 

2235 
996  / 
7686 
54/2 
3/37 

2/96 
9920 
7644 
5367 
309/ 

2/58 
9S79 
760  / 
5323 
3045 

2//9 
9839 
7559 
5279 
2999 

16-2080 
16-9798 
(775/6 
(8'  5234 
19-2952 

/3'3/05 
/  3  '9443 
/4'578/ 
(5'2/(9 
/  5  '8458 

3/52 
9492 
5833 
2/73 
85/4 

3)99 
9542 
5885 
2227 
8570 

3246 
959/ 
5936 
2281 
8626 

3293 
964/ 
5988 
2335 
8683 

3341 
9690 
6040 
2389 
8739 

3388 
9740 
609  ( 
2443 
8795 

3435 
9789 
6/43 
2497 
8851 

3482 
9838 
6)95 
2551 
8907 

3529 
9888 
6246 
2605 
8963 

21 
22 
23 

24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

//03 
8837 
6572 
4307 
204) 

/055 
8788 
6520 
4253 
(986 

(007 
8738 
6469 
4200 
/93/ 

0959 
8688 
64(7 
4/46 
(875 

09// 
8638 
6365 
4093 
/820 

0863 
8588 
63/4 
4039 
(765 

08/5 
8538 
6262 
3986 
/709 

0767 
8488 
62/0 
3932 
/654 

07/9 
8439 
6/58 
3878 
(598 

20-0670 
20-8389 
2T6I07 
22'3825 
23-1543 

/  6  '4796 
(7-//34 
(77473 

i8-3sn 

(9-0/49 

4855 
(195 
7536 
3876 
02  i  7 

49)3 
(256 
7599 
3941 

0284 

497( 
/3/7 

7662 
4007 
0352 

5030 
(377 
7725 
4072 
04/9 

5088 
(438 
7787 
4(37 

0487 

5(47 
(499 
7850 
4202 
0554 

5205 
/559 
79/3 

4267 
062( 

5264 
(620 
7976 
4332 

0689 

5322 
(680 
8039 
4398 
0756 

31 
32 
33 
34 
35 

9776 
75// 
5246 
2980 
07/5 

97/9 
7452 
5/85 
29/8 
065  / 

9662 
7393 
5/24 
2855 
0586 

9605 
7334 
5063 
2792 
052  / 

9547 
7275 
5002 
2729 
0457 

9490 
72/6 
494  / 
2667 
0392 

9433 
7/57 
4880 
2604 
0327 

9376 
7097 
48/9 
254) 
0263 

93/8 
7038 
4758 
2478 
0/98 

23-9261 
24-6979 
25-4697 
26-2415 
27-0133 

/  9  '6488 
20-2826 
20'9/64 
2C5503 
22"(84( 

6557 
2898 
9238 
5579 
(920 

6627 
2970 
93(3 
5655 
(998 

6697 
3042 
9387 
5732 
2077 

6766 
31/4 
946) 
5808 
2(56 

6836 
3(86 
9535 
5885 
2234 

6906 
3258 
9609 
596) 
23(3 

6975 
3329 
9684 
6038 
2392 

7045 
340  ( 
9758 
61(4 
2470 

7((5 
3473 
9832 
6/90 
2549 

31 
32 
33 

34 
35 
36 
37 
38 
39 
40 

36 

37 
38 
39 

40 

8450 
6/84 
39/9 
(654 
9389 

8383 
6/16 
3849 
(582 
93/5 

83/7 
6048 
3779 
/5IO 
924  / 

825  / 
5980 
3709 
/43S 
9/67 

8184 
59)  / 
3639 
(366 
9093 

S//8 
5843 
3569 
(294 
9020 

805/ 
5775 
3498 
/222 
8946 

7985 
5706 
3428 
//50 
8872 

79/8 
5638 
3358 
/078 
8798 

27-7851 
28-5570 
29-3288 
30-1006 
30-8724 

22-8/79 
23-45(7 
24-0856 
24-7(94 
25-3532 

8260 
460  / 
094  / 
7282 
3622 

8341 

4684 
(027 
7370 
37/2 

8422 
4767 
(((2 

7457 
3802 

8503 

4850 
((98 
7545 
3892 

8584 

4933 
(283 
7633 
39S2 

8665 
50)7 
)368 
7720 
4072 

8746 
5(00 
/454 
7808 
4/62 

8827 
5(83 
(539 
7895 
4252 

8907 
5266 
/624 
7983 
434  1 

4/ 
42 
43 
44 
45 

7/23 
4858 
2593 
0328 
8062 

7048 
478  / 
25/3 
0246 
7979 

6972 
4703 
2434 
0/65 
7896 

6896 
4626 
2355 
0084 
78/3 

682/ 
4548 
2275 
#003 
7730 

6745 
447/ 
2/96 
9922 
7647 

6669 
4393 
2//7 
9840 
7564 

6594 
43/5 
2037 
9759 
7481 

65/8 
4238 
(958 
9678 
7398 

31  '6442 
32-4/60 
33'/878 
33-9596 
3473/4 

25'987( 
26-6209 
27-2547 
27-8886 
28-5224 

9963 
6303 
2644 
8985 
5325 

#055 
6398 
274  / 
9084 
5426 

0/47 
6492 
2837 
9(83 
5528 

0240 
6587 
2934 
928/ 
5629 

0332 
668  / 
303  / 
9380 
5730 

0424 
6776 
3)27 
9479 
583  ( 

05/6 
6870 
3224 
9578 
5932 

0608 
6964 
332/ 
9677 
6033 

0700 
7059 
34(7 
9776 
6/34 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 

47 
48 
49 
50 

5797 
3532 
(266 
900/ 
6736 

57/2 

3445 
//78 
89/1 

6644 

5627 
3358 
(089 
8820 
6551 

5542 
3272 
1001 
8730 
6459 

5457 
3/85 
09/2 
8639 

6367 

5372 
3098 
0823 
8549 
6274 

5288 
30// 
0735 
8458 
6/82 

5203 
2924 
0646 
8368 
6090 

5//7 

2837 
0557 
8277 
5997 

35  '5032 
36'275( 
37  '0469 
37-8187 

38-5905 

29'/562 
29  '790  / 
30-4239 
3  /  -0577 
31  '69(6 

(666 
8006 
4347 
0687 

7028 

/769 
8/12 

4455 
0798 
7)40 

1873 
82)8 
4563 
0908 
7253 

(976 
8323 
4671 
(0/8 
7365 

2079 
8429 
4779 
//28 
7478 

2(83 
8535 
4886 
(238 

7590 

2286 
8640 
4994 
(348 
7702 

2389 
8746 
5/02 
/45S 
78(5 

2493 
885  ( 
52(0 
(568 
7927 

SI 
52 
53 

54 
55 

447  / 
2205 
9940 
7675 
5409 

4376 
2/09 
9842 
7575 
5308 

4282 
20/3 
9744 
7475 
5206 

4/88 
(9/7 
9647 
7376 
5/05 

4094 
I82/ 
9549 
7276 
5003 

4000 
(725 
945  / 
7/76 
4902 

3906 
/629 
9353 
7077 
4800 

38)  / 
(533 
9255 
6977 
4699 

37/7 
/437 
9/57 
6877 
4597 

39-3623 
40-/34/ 
40'9059 
41-6777 
42-4495 

32-3254 
32-9592 
33-5930 
34-2269 
34-8607 

3369 
9709 
6050 
2390 
873/ 

3483 
9826 
6/69 
25/2 
8854 

3598 
9943 
6288 
2633 
8978 

37/3 
#060 
6407 
2754 
9/02 

3827 
0/77 
6526 
2876 
9225 

3942 
0294 
6645 
2997 
9349 

4056 
04/0 
6764 
31(8 
9473 

4/7) 
0527 
6883 
3240 
9596 

4285 
0644 
7002 
336  ( 
9720 

51 
52 
53 

54 
55 
56 
57 
58 
59 
60 

56 

57 
58 
59 
60 

3/44 
0879 
8614 
6348 
4083 

304  / 

0774 
8507 
6239 

3972 

2938 
0669 
8400 
6/31 
3862 

2834 
0563 
8293 
6022 
3751 

2731 
0458 
8/85 
59/3 
3640 

2627 
0353 
8078 
5804 
3529 

2524 
0248 
7971 
5695 
34/9 

2420 
0/42 
7864 
5586 
3308 

23/7 
#037 
7757 
5477 
3/97 

43-2213 
43-9931 
447650 
45  '5368 
46-3086 

35-4945 
36"(284 
367622- 
37-3960 
38-0299 

507  / 
14(2 
7752 
4093 
0434 

5/97 
(540 
7883 
4226 
0568 

5323 
)668 
80/3 
4358 
0703 

5449 
/796 
8/44 
449) 
0838 

5575 
/925 

8274 
4624 
0973 

570( 
2053 
8404 
4756 
(/OS 

5827 
2(8/ 
8535 
4889 
(243 

5952 
2309 
8665 
5021 
(378 

6078 
2437 
8795 
5(54 
(5/2 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

18(8 

9552 
7287 
5022 
2757 
049  / 
8226 
5961 
3695 
/430 

1705 
9438 
7/7/ 
4904 
2637 

(593 
9324 
7055 
4786 
25/7 

1480 
9209 
6938 
4668 
2397 

(367 
9095 
6822 
455J 
2277 

(255 
8980 
6706 
443  / 
2/57 

//42 
8866 
6589 
43/3 
2037 

(029 
875  / 
6473 
4/95 
(9/7 

09/7 
8637 
6357 
4076 
(796 

47-0804 
47-8522 
48'6240 
49-3958 
50-/676 

38-6637 
39-2975 
39-93/4 
40-5652 
4/-/990 

6774 
3(15 
9455 
5796 
2/36 

691  / 
3254 
9597 
5940 
2283 

7048 
3394 
9739 
6084 
2429 

7/86 
3533 
9880 
6228 
2575 

7323 
3672 
#022 
637( 
2721 

7460 
38/2 
0(63 
65(5 
2867 

7597 
395  ( 
0305 
6659 
30)3 

7734 
4090 
0446 
6803 
3/59 

787( 
4229 
0588 
6946 
3305 

61 
62 
63 

64 
65 
66 
67 
68 
69 
70 

0370 
8/02 
5835 
3568 
/30/ 

0248 
7979 
57/0 
344  / 
//72 

0/26 
7855 
5584 
33/4 
(043 

#004 
7732 
5459 
3/86 

09/4 

9882  9760 
7608  7484 
5333  5208 
3059  2931 
0784  0655 

9638 
7360 
5082 
2804 
0526 

95/6 
7236 
4956 
2676 
0396 

50'9394 
5/7/(2 
52  '483  / 
53-2549 
54-0267 

4C832S 
42-4667 
43-/005 
43-7343 
44-3682 

8477 
48/7 
1158 
7499 
3839 

8625 
4968 
1311 
7654 
3997 

8774 
5//9 
(464 
7809 
4(54 

8922 
5269 
/6/7 
7964 
43  // 

9070 
5420 
(770 
8(19 
4469 

92/9 
557  / 
/922 
8274 
4626 

9367 
572/ 
2075 

8429 
4783 

95/5 
5872 
2228 
8584 
4940 

9663 
6022 
238  / 
8739 
5098 

71 
72 

73 
74 
75 
76 
77 
78 
79 
80 

9165 
6900 
4634 
2369 
#/04 

9034 
6767 
4500 
2233 
9965 

8903 
6634 
4365 
2096 
9827 

8772 
650) 
4230 
/959 
9689 

864( 
6368 
4096 
/823 
9550 

85/0 
6235 
396  / 
1696 
94/2 

8379 
6/02 
3826 
/550 
9273 

8247 
5969 
369/ 
(4/3 
9/35 

8116 
5836 
3556 
(276 
8996 

54-7985 
55-5703 
56'342/ 
57-1139 
57-8857 

45-0020 
45-6358 
46-2697 
46-9035 
47-5373 

0/80 
6520 
2861 
920/ 
5542 

0339 
6682 
3025 
9368 
57/( 

0499 
6844 
3189 
9534 
5879 

0659 
7006 
3353 
970/ 
6048 

OS/8 
7/68 
35/7 
9867 
62/6 

0978 
7330 
368/ 
#033 
6385 

)/37 
749  / 
3845 
0)99 
6553 

(297 
7653 
4009 
0366 
6722 

/456 
78/5 
4(73 
0532 
6890 

71 
72 
73 
74 
75 

7838 
5573 
3308 
1043 

8777 

7698 
5431 
3/64 
0897 
8630 

7558 
5289 
3"20 
C."5/ 
8482 

74/8 

5/47 
2876 
0605 
8335 

7278 
5005 
2732 
0460 
8/87 

7/37 
4863 
2588 
03/4 
8039 

6997 
4720 
2444 
0168 
789  / 

6856 
4578 
2300 
#022 

7744 

67/6 
4436 
2/56 
9876 
7596 

58-6575 
59  '4293 
60-2011 
60-9730 
617448 

4S-/7/2 
48-8050 
49-4388 
50-0726 
50-7065 

(882 
8223 
4564 
0904 
7245 

2052 
8396 
4739 
/082 

7425 

2224 
8569 
49(4 
(260 

7605 

2395 
8742 
5090 
(437 
7784 

2566 
89/6 
5265 
(6/5 

7964 

2737 
9089 
5440 
(792 

8(44 

2907 
9262 
56)6 
(970 
8324 

3078 
9434 
579  / 
2/47 
8503 

3249 
9607 
5966 
2324 
8683 

76 
77 
78 
79 

80 

8( 
82 
83 
84 
85 
86 
87 
88 
89 
90 

65/2 
4247 
(981 
9716 
745  / 

6363 
4096 
/S28 
956/ 
7294 

62/3 
3944 
(675 
9406 
7/37 

6064 
3793 
1522 
9251 
6980 

59/4 
3642 
(369 
9096 
6824 

5765 
3490 
/2/6 
894  ( 
6667 

56/5 
3339 
(062 
8786 
65/0 

5465 
3187 
0909 
863/ 
6352 

53/6 
3035 
0755 
8475 
6/95 

62-5/66 
63  '2884 
64-0602 
64-8320 
65-6038 

5C3403 
5C974/ 
52-6080 
53'24/S 
53-8756 

3585 
9926 
6266 
2607 
8948 

3767 
»//0 
6453 
2796 
9/39 

3950 
0295 
6640 
2985 
9330 

4/32 
0479 
6826 
3/74 
952) 

43/4 
0663 
70/3 
3362 
97/2 

4496 
0848 
7/99 
355  ( 
9903 

4678 
/032 
7386 
3740 
#094 

4860 
)2/6 
7572 
3929 
0285 

504( 
(400 
7759 
4((7 
0476 

81 

82 
83 
84 
85 

5186 

2920 
0655 
8390 
6/24 

5027 
2760 
0493 
8226 
5958 

4868 
2599 

0530 
8061 
5792 

47/0 
2439 
0/68 
7897 
5626 

4551 

2278 
#006 
7733 
5460 

4392 
2/18 
9843 
7569 
5294 

4233 
(957 
9680 
7404 
5(28 

4074 
(796 
95/8 
7240 
496  / 

39/5 
/63S 
9355 

7075 
4795 

66-3756 
67'/474 
67-9/92 
6S-69// 
69-4629 

54-5095 
55'  (433 
55-7771 
56'4((0 
57-0448 

5288 
/629 
7969 
43/0 
0650 

5481 
1824 
8/67 
4510 
0853 

5675 
2020 
8365 
47(0 
(055 

5868 
2216 
8563 
49)0 
(257 

6062 
241  / 
876  / 
5//0 
/460 

6255 
2607 
8958 
53(0 
(662 

6448 
2802 
9/56 
55)0 
(864 

664  ( 
2997 
9354 
57)0 
2066 

6834 
3(93 
955  ( 
5910 
2268 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

3859 
/594 
9329 

7063 
4798 

369/  3523 
(424  1254 
9/57  8986 
6890  67/7 
4623  4448 

3356 
/085 
88/4 
6543 
4272 

3/88 
09/5 
8642 
6370 
4097 

30/9 
0745 
8470 
6/96 
3921 

285  / 
0575 
8299 
6022 
3746 

2683 
0405 
8/27 
5849 
3570 

25/5 
0235 
7955 
5675 
3395 

70-2347 
7/-0065 
7/7783 
72-5501 
73-32/9 

57'6786 
58-3/25 
58-9463 
59-5801 
60-2/39 

6991 
333/ 
9672 
6013 
2353 

7(96 
3538 
988( 
6224 
2567 

7400 
3745 
#090 
6435 
2780 

7605 
3952 
0299 
6647 
2994 

7809 
4/59 
0508 
6858 
3208 

80(4 
4366 
07/7 
7069 
342  ( 

82(8 
4572 
0926 
7280 
3634 

8423 
4779 
((35 
749) 
3848 

8627 
4985 
(344 
7702 
406  ( 

91 

92 
93 
94 
95 

96 
97 
98 
99 
100 

50 

2533 
0267 
8002 
5737 

3472 

2356 

toes 

7821 

5554 
3287 

2/79 
99/0 
7641 
5372 
3/03 

200  / 
973  / 
7460 
5/89 
29/8 

f824 
9552 
7279 
5006 
2734 

1647 
9372 
7098 
4823 
2549 

(470 
9/93 
69/7 
464  / 
2364 

/292 
90/4 
6736 
4458 
2/79 

1  1115 
8835 
6555 
4275 
(995 

74-0937 
74-8655 
75-6373 
76-4092 
77-1810 

60-8478 
6C48/6 
62'((54 
627493 
63-3831 

8694 
5034 
/375 
77/5 
4056 

89(0 
5252 
(595 
7938 
428) 

9(25 

547( 
(8(6 
8(6( 
4506 

934  / 
5689 
2036 
8383 
473/ 

9557 
5907 
2256 
8606 
4955 

9773 
6(25 
2476 
8828 
5/80 

9988 
6342 
2697 
9051 
5405 

#204 
6560 
29/7 
9273 
5629 

0420 
6778 
3(37 
9495 
5854 

96 
97 
98 
99 
(00 

40' 

39'   38' 

;'?'   36'  |  35'   34'  |  33' 

:i2' 

31' 

40'    39'  |  38' 

37' 

3(i' 

35' 

34'   33'   32' 

3l' 

SINE. 

COSINE.            50° 

TRAVERSE   TABLES. 


39 
( 

2 
3 

4 
5 

COSINE. 

SINK.            39° 

57 

31'   3-2'   33'   34'  |  35'   3<>'  |  37'   3:>'   39' 

30'    31'   32'   33'   34'  '  35'   3ti' 

37'  j  38'   39' 

77/6 
5432 
3(49 
0865 
S53( 
6297 
40(4 
(730 
9446 
7(62 

77(4 
5429 
3143 
0858 
8572 

7713 
5425 
3(38 
0850 
8563 

7711 

5421 
3132 
0843 
8553 

7709 
5418 
3/27 
0835 
8544 

7707 
54(4 
3I2( 
0828 
8535 

7705 
54(0 
3(/5 
OS2/ 

8526 

7703 
5407 
3//0 
08(3 
85(6 

770/ 
5403 
3(04 
C806 
8507 

•7700 
/  '5399 
2'3099 
3'0798 
3  8498 

•6361 

l'2722 
1  9082 
2-5443 
3-/804 

6363 
2726 
9089 
5452 
(815 

6365 
273  / 
9096 
546( 
/826 

6368 
2735 
9(03 
5470 
(838 

6370 
2740 
9/09 
5479 

(849 

8372 

2744 
9((6 
5488 
(860 

6374 
2748 
9123 
5497 
(87( 

6376 
2753 
9(29 
5506 
1882 

6379 
2757 
9(36 
55)5 
(894 

638) 
2762 
9(43 
5524 
(905 

1 

2 
3 
4 
5 

6 

7 
8 
9 
10 

6 
7 
8 
9 
/O 

6286 
400  ( 
(7(5 
9430 

7(44 

6275 
3988 
(700 
94(3 
7(25 

6264 
3975 
(686 
9396 
7(07 

6253 
3962 
(671 
9380 
7098 

6242 
3949 
1656 
9363 

7070 

6231 
3936 
(641 
9346 
705( 

6220 
3923 
(626 
9330 
7033 

6209 
39/0 
(6(1 
93(3 
7014 

4-6/97 

5  "3897 
6/597 
6-9296 
7-6996 

3'8(65 
4-4525 
5  0886 
57247 
6'3608 

8(78 
4541 
0904 
7267 
3630 

8/92 

4557 
0922 
7287 
3653 

8205 
4573 
0940 
7308 

3675 

62(9 
4588 
0958 
7328 
3698 

S232 
4604 
0976 
7348 
3720 

8245 
4620 
0994 
7368 

3742 

8259 
4635 
(0(2 
7388 
3765 

8272 
465  ( 
/030 

7408 
3787 

8286 
4667 
(048 
7429 
38(0 

(1 

(2 
13 
14 

15 

4879 
2595 
03/1 
8027 
5744 

4858 
2573 
0287 
8002 
57/6 

483S 
255  ( 
0263 
7976 
5688 

4818 
2528 
0239 
7950 
5660 

4797 
2506 
02(5 
7924 
5633 

4777 
2484 
0191 
7898 
5605 

4756 
2462 
0/67 
7872 
5577 

4736 
2439 
0(43 
7846 
5549 

47(6 
24(7 
0(/S 
7820 
552( 

8'4695 
9-2395 
(0-0094 
(OY794 
(  (  '5494 

6  '9969 
7  '6329 
8  '2690 
8'905( 
9-54(2 

9993 
6356 
27(9 
9082 
5445 

#0/8 
6383 
2749 
9114 
5479 

0043 
6410 
2778 
9)45 
55(3 

0067 
6437 
2807 
9/77 
5546 

0092 
6464 
2836 
9208 
5580 

0((7 
649  ( 
2865 
9239 
5614 

0(41 
65(8 
2894 
927( 
5647 

0/66 
6545 
2923 
9302 
56S/ 

0(9( 
6572 
2952 
9333 
57(4 

II 
12 
13 
14 
IS 

16 
17 
18 
19 

20 

3460 
((76 
8892 
6609 
4325 

3430 
/(45 
8859 
6574 
4288 

340  ( 
1113 
8826 
6538 
4251 

337  ( 

(082 
8792 
6503 
42(4 

334  ( 
(050 
8759 
6468 
4(77 

33(2 
10(9 
8726 
6433 
4(40 

3282 
0987 
8692 
6398 
4/03 

3252 
0956 
8659 
6362 
4066 

3223 
0924 
8626 
6327 
4028 

(2-3(93 
(3-0893 
(3'8592 
(4-6292 
15-3991 

/0-I773 
(0-8(33 
/  1  '4494 
(2-0855 
(272(6 

(808 
8(7( 

4534 
0897 
7261 

(844 
62(0 
4575 
0940 
7305 

(880 

8248 
4615 
0983 
7350 

(9(6 

8286 
4656 
(025 
7395 

(952 

8324 
4696 
(068 

7440 

(988 
8362 
4736 

MM 
7485 

2024 
8400 
4777 
(153 

7530 

2060 
8438 
48/7 
1/96 

7574 

2095 
8476 
4857 
(238 
76/9 

16 

17 
IS 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

204  ( 
9757 
7474 
5190 
2906 

2002 
97(7 
743  ( 
5(45 
2860 

1963 
9676 
7389 
5(0( 
28(4 

(925 
9635 
7346 
5057 
2767 

(886 
9594 
7303 
50(2 
272  ( 

(847 
955- 
726( 
4968 
2675 

1808 
95(3 
72/8 
4923 
2628 

(769 
9472 
7)75 
4879 
2582 

(730 
943  ( 
7(33 
4834 
2536 

16-1691 
I6'9390 
17-7090 
1  S  '4790 
(9'2489 

(3-3576 
(3-9937 
(4'6298 
15'2659 
(5'9020 

3624 
9987 
6350 
27/3 
9076 

367( 
#036 
640  ( 
2766 
9(32 

37(8 
0085 
6453 
2820 
9(88 

3765 
0(35 
6504 
2874 
9244 

38/2 
0)84 
6556 
2928 
9300 

3859 
0233 
6608 
2982 
9356 

3906 
0283 
6659 
3036 

9412 

3953 
0332 
67(( 
3089 
9468 

4000 
038( 
6762 
3/43 
9524 

21 
22 
23 
24 
25 

0622 
8339 
6055 
3771 
(487 

0574 
6289 
6003 
37(7 
(432 

0526 
8239 
595  ( 
3664 
(376 

0478 
8189 
5899 
36(0 
1321 

0430 
8(39 
5848 
3556 
(265 

0382 
8089 
5796 
3503 
(2/0 

0333 
8039 
5744 
3449 
((54 

0285 
7989 
5692 
3395 
(098 

0237 
7938 
5640 
334  / 
(043 

20-0/89 
207888 
21  '5588 
22'3287 
23-0987 

(6'5380 
(7'(74( 
(7-8/02 
(8-4463 
(9-0823 

5439 

1802 
6165 
4528 
089  ( 

5497 
(862 
8228 
4593 
095S 

5555 
(923 
8290 
4658 
(025 

56(4 
(983 
8353 
4723 
(093 

5672 
2044 
8416 
4788 
))60 

5730 
2)04 
8479 
4853 
)227 

5789 
2(65 

854  ( 
49(8 
(294 

5847 
2225 
8604 
4983 
1362 

5905 
2286 
8667 
5048 
(429 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

9204 
6920 
4636 
2352 
0069 

9(46 
686  ( 
4575 
2289 
MM 

9089 
680( 
45(4 
2226 
9939 

9031 
6742 
4453 
2(64 
9874 

8974 
6683 
4392 
2(0( 
9809 

89(7 
6624 
433  ( 
2038 
9745 

8859 
6564 
4269 
(974 
9680 

8802 
6505 
4208 
1911 
96(5 

8744 
6446 
4/47 
(848 
9550 

23-8687 
24-6386 
25-4086 
26-1785 
26-9485 

(97(84 
20-3545 
20-9906 
2  C6267 
22-2627 

7254 
36(7 
9980 
6343 
2706 

7323 
3689 
#054 
64/9 
2784 

7393 
3760 
0(28 
6495 
2863 

7462 
3832 
0202 
6572 
294  ( 

7532 
3904 
0276 
6648 
3020 

760/ 
3976 
0350 
6724 
3098 

767) 
4047 
0424 
6800 
3)77 

7740 
4//9 
0498 
6877 
3255 

78(0 
4I9/ 
0572 
6953 
3334 

31 
32 
33 
34 
35 

36 
37 
38 
39 

4  ft 

7785 

5501 
32(7 
0934 
8650 

77(8 
5433 
3(47 
086  ( 
8576 

7652 
5364 
3077 
0789 
8502 

7585 
5296 
3006 
07(7 
8428 

75/8 
5227 
2936 
0645 
8354 

745  / 
5/58 
2865 
0572 
8279 

7385 
5090 
2795 
0500 
8205 

73/8 
502( 
2725 
0428 
8/3( 

725  ( 
4953 
2654 
0355 
8057 

277/84 
28-4884 
29-2584 
30-0283 
30-7983 

22-8988 

23-5349 
24'(7(0 

24-8070 
25  '443  / 

9069 
5432 
1795 
8/58 
452/ 

9/50 
55/5 

(880 
8246 
46(1 

9230 

5598 
1965 
8333 
470( 

9311 
5681 
2051 
8420 
4790 

9392 

5764 
2/36 
8508 
4880 

9473 
5847 
222  / 
8595 
4970 

9553 
5930 
2306 
8683 
5059 

9634 
60(3 
239  ( 
8770 
5/49 

97/5 
6096 
2477 
8857 
5238 

36 

37 
38 

39 
40 

4( 
42 
43 
44 
45 
46 
47 
48 
49 
50 

6366 
4082 
(799 
95(5 
723  / 

6290 
4005 
(7(9 
9433 
7(48 

62(4 
3927 
(639 
9352 
7064 

6/38 
3849 
(560 
9270 
698( 

6062 
377( 
(480 
9189 
6898 

5986 
3693 
(400 
9(07 
6814 

59/0 
36/6 
(32( 
9026 
673  ( 

5834 
3538 
(24( 
8944 
6648 

5758 
3460 
1161 
8863 
6564 

3C5682 
32'3382 
33-/08/ 
33'878( 
34-64S/ 

26-0792 
26-7/53 
27-35(4 
27-9874 
28  '6235 

0884 
7247 
36/0 
9973 
6336 

0976 
734  ( 
3707 
#072 

6437 

1068 
7436 
3803 
0(7( 
6538 

//60 
7530 
3900 
0269 
6639 

(252 
7624 
3996 
0368 
6740 

)344 
77)8 
4092 
0467 
6841 

(436 
78)2 
4189 
0565 
6942 

(528 
7906 
4285 
0664 
7042 

/6(9 
8000 
43S( 
0762 
7(43 

4( 
42 
43 
44 
45 

4947 
2664 
0380 
8096 
5812 

4862 
2577 
0291 
8005 
5720 

4777 
2490 
0202 
7915 
5627 

4692 
2403 
0((3 
7824 
5535 

4607 
23/5 
#024 
7733 
5442 

452  ( 
2228 
9935 
7642 
5349 

4436 
2(41 
9846 
755  ( 
5257 

435  / 
2054 
9757 
746  ( 
5/64 

4265 
1967 
9668 
7370 
507( 

35  '4  (80 
36'(880 
36-9579 
377279 
38'4978 

29'2596 
29'8957 
30-53(8 
3C/678 
3C8039 

2699 
9062 
5425 
(788 
8/5( 

2802 
9/68 
5533 

(898 
8264 

2906 
9273 
564( 
2008 
8376 

3009 
9379 
5748 
2((8 
8488 

3)/2 

9484 
5856 
2228 
8600 

32/5 

95S9 
5964 
2338 
87/2 

33)8 

9695 
607) 
2448 
S824 

342  ( 

9800 
6(79 
2557 

8936 

3524 
9905 
6286 
2667 

9048 

46 

47 
48 
49 
50 

51 
52 
S3 
54 
55 

3529 
(245 
896( 
6677 
4394 

3434 
((49 
8863 
6577 
4292 

3340 
(052 
8765 
6477 
4(90 

3245 
0956 
8667 
6377 
4088 

3/5( 
0860 
8569 
6277 
3986 

3056 
0763 
8470 
6/77 
3884 

2962 
0667 
8372 
6077 
3782 

2867 
0570 
8274 
5977 
3680 

2773 
0474 
8(75 
5877 
3578 

39-2678 
40-0377 
40-8077 
4  (  '5777 
42-3476 

32'4400 
33-076/ 
337111 

34-3482 
34'9843 

45/4 
0877 
7240 
3603 
9966 

4629 
0994 
7359 
3725 
#090 

4743 
MM 
7478 
3846 
0213 

4858 
(227 
7597 
3967 
0337 

4972 
(344 
77(6 
4088 
0460 

5086 
/460 
7835 
4209 
0583 

520) 
)577 
7953 
4330 
0706 

53/5 
(693 
8072 
445( 
0830 

5429 
(8(0 
8(9( 
4572 
0953 

51 

52 
53 
54 
55 
56 
57 
58 
5? 
60 

56 
57 
58 
59 
60 

2110 

9826 
7542 
5259 
2975 

2006 
972) 
7435 
5(49 
2864 

/902 
96(5 
7328 
5040 
2753 

(799 
9509 
7220 
493  ( 
2642 

(695 
9404 
71(3 
4822 
2530 

(59( 
9298 
7005 
47(2 
24/9 

(487 
9(93 

6898 
4603 
2308 

(384 
9087 
6790 

4493 
2(97 

(280 
898/ 
6683 
4384 
2085 

43-1176 

43-8875 
44-6575 
45-4274 
46'/974 

35-6204;  6329 
36-2565  2692 
36-8925  9056 
37-5286  54/9 
38'(647  (782 

6455 
2820 
9(86 
555  ( 
(9(6 

6581 
2948 
93/6 
5683 
205  ( 

6706 
3076 
9446 
58/6 
2/85 

6832 
3204 
9576 
5948 
2320 

6957 
3332 
9706 
6060 
2454 

7083 
3459 
9836 
62)2 
2589 

7208 
3587 
9966 
6345 
2723 

7334 
37/5 

#096 
6477 

2858 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

069( 
8407 
6123 
3140 
(556 

0578 
8292 
6007 
372( 
(436 

0465 
8(78 
5890 
3603 
(3(5 

0352 
8063 
5774 
3484 
((95 

0239 
7948 
5657 
3366 
(075 

0/26 
7833 
5540 
3247 
0954 

#0(3 
77(8 
5423 
3(28 
0834 

9900 
7603 
5307 
30/0 
07/3 

9'787 
7488 
5/90 
289  ( 
0592 

46  '9674 
47V373 
48-5073 
49-2772 
50  '0472 

38-8008 
39-4368 
40-0729 
40-7090 
41-3451 

8145 
4508 
087( 
7234 
3597 

628  / 
4647 
(0(2 
7377 

3743 

84(8 
4786 
((53 
7521 

388S 

8555 
4925 
(295 
7664 
4034 

8692 
5064 
(436 
7808 

4ISO 

8829 
5203 
(577 
795( 
4326 

8965 
5342 
1718 
8095 
4471 

9/02 
548  ( 
(859 
8238 
46/7 

9239 
5620 
200  / 
8382 
4762 

61 
62 
63 

64 
65 
66 
67 
68 
69 
70 

9272 
6988 
4705 
242  / 
0(37 

9(50 
£864 
4579 
2293 
MOI 

9028 
6740 
4453 
2/66 

9878 

8906 
66(6 
4327 
2038 

9748 

8783 
6492 
420  ( 
(9(0 
9619 

866  ( 
6368 
4075 
(782 

9489 

8539 
6244 
3949 
(654 
9359 

8416 
6(20 
3823 
(526 
9229 

8294 
5995 
3697 
(398 
9/00 

50-8171 
51-5871 
52-3571 
53-1270 
53-8970 

4C98(2 
42-6(72 
43  '2533 

43'8894 
44-5255 

9960 
6323 
2686 
9049 
54/2 

#108 
6473 
2838 
9204 
5569 

0256 
6623 
299  ( 
9358 
5726 

0404 
6774 
3/43 
95/3 
5883 

0552 
6924 
3296 
9668 
6040 

0700 
7074 
3448 
9823 
6/97 

0848 
7224 
360  ( 
9977 
6354 

0996 
7374 
3753 
#/32 
65/0 

((43 

7524 
3905 
0286 
6667 

71 
72 
73 
74 
75 

7853 
5570 
3286 
1002 
87(8 

7722 
5436 
3(51 
0865 
8580 

759( 
5303 
30(6 
0728 
844  ( 

7459 
5(70 
288( 
0591 
8302 

7328 
5036 
2745 
0454 
8163 

7/96 
4903 
26/0 
03(7 

SO  24 

7064 
4770 
2475 
0(80 
7885 

6933 
4636 
2339 
#043 
7746 

680( 
4502 
2204 
9905 
7607 

54-6669 
55-4369 
56-2068 
56'9768 
57-7468 

45'/6/6 
45-7976 
46-4337 
47-0698 
477059 

(775 
8138 
4501 
OS64 
7227 

/934 
8299 
4665 
(030 
7395 

2093 
846  ( 
4828 
(196 
7563 

2253 
8622 
4992 
(362 
7732 

24)2 
8784 
5)56 
(528 
7900 

2S7/ 
8945 
5320 
(694 

8068 

2730 
9(07 
5483 
(860 
8236 

2889 
9268 
5647 
5>025 
8404 

3048 
9429 
58/0 
2/9/ 
8572 

71 
72 
73 
74 
75 

76 
77 
78 
79 

80 

6435 
4(5( 
(867 
9583 
7300 

6294 
4008 
(723 
9437 
7(52 

6153 
3866 
(578 
9291 
7004 

60(3 
3723 
(434 
9/45 
6855 

5872 
358( 
1290 
8998 
6707 

573  ( 
3438 
((45 
8852 
6559 

5590 
3295 
(000 
8705 
641  ( 

5449 
3(52 
0856 
8559 
6262 

5308 
30(0 
071  / 
84(2 
6((4 

58-5/67 
59  '2867 
60-0566 
60-8266 
6  /  '5965 

48-34(9 
48-9780 
49*6141 

SO'2502 
50-8863 

3590 
9953 
63(6 
2679 
9042 

3761 
#(26 
649  ( 
2856 
9222 

393  ( 
0299 
6666 

3034 
940( 

4(0( 
0471 
6S4I 

321  1 
9580 

4272 

0644 
70(6 
3388 
9760 

4442 
08/6 
7/9( 
3565 
9939 

46(3 

0989 
7366 
3742 
#(/8 

4783 
//62 
7540 
39(9 
0298 

4953 
(334 
77/5 
4096 

0477 

76 
77 
78 
79 
80 

.•  ; 
82 
83 
84 
85 
86 
87 
88 
89 
90 

50/6 
2732 
0448 
8(65 
588  / 

4866 
2580 
0295 
8009 
5724 

47(6 
2429 
#I4( 
7854 
5566 

4566 
2277 
9987 
7698 
5409 

4416 
2/25 
9834 
7543 
525  ( 

4266 
1973 
9680 
7387 
5094 

4116 
(82( 
9526 
723( 
4936 

3966 
(669 
9372 
7075 
4779 

3815 
(5(7 
9218 
6920 
462  ( 

62-3665 
63-1364 
63-9064 
64-6764 
65-4463 

5C5223 
52-/5S4 
52-7945 
53-4306 

54-0666 

5405 
(768 
8131 
4494 
0857 

5587 
(952 
83/7 
4683 

(048 

5769 
2(36 
8504 
4871 
(239 

5950 
2320 
8690 
5060 

(429 

6(32 
2504 
8876 
5248 
(620 

63(3 
2688 
9062 
5436 
(6(0 

6495 
2871 
9248 
5624 
200  / 

6676 
3055 
9434 
58/3 
2/9) 

6858 
3239 
9620 
600  ( 
2382 

til 
82 
83 
84 
85 

3597 
(3(3 
9030 
6746 
4462 

3438 
1(52 
8567 
(591 

4296 

3279 
099  ( 
8704 
6416 
4(29 

3/20 
0830 
8541 
6252 
3962 

2960 
0669 
8378 
6087 
3796 

2801 
0508 
82/5 
5922 
3629 

264  / 

0346 
8052 
5757 
3462 

2482 
0/85 
7888 
5592 
3295 

2322 

#024 
7725 
5427 
3128 

66-2163 

66-9862 
677562 
68  '526  ( 

69-2961 

54-7027 
55-3388 
55-9749 
56-6//0 
57-2470 

7220 
3583 
9946 
6309 
2672 

7413 
3778 
#/44 
6509 

2874 

7606 

3974 
034  ( 
6709 
3076 

7799 
4(69 
0539 
6908 
3278 

7992 
4364 
0736 
7(08 
3480 

8/85 
4559 
0933 
7307 
3682 

8377 
4754 
//30 
7507 
3883 

8570 
4949 
/327 
7706 

4085 

8763 
5(44 
(525 

7906 
4286 

86 
87 

88 
89 
90 

91 
92 
93 
94 
95 

2178 
9895 
7611 
5327 
3043 

20(0 
9724 
7439 
5(53 
2868 

(842 
9554 
7267 
4979 
2692 

/673 
9384 
7094 
4805 
25/6 

(504 
92/3 
6922 
463  ( 
2340 

(336 
9043 
6750 
4457 
2/64 

1167 
8872 
6577 
4282 
(988 

0998 
8702 
6405 
4(08 
(8(1 

0829 
853  ( 
6232 
3934 
(635 

70-0661 
70-8360 
71-6060 
72-3759 
73-1459 

57  '883  / 
58-5/92 
59V553 
597914 
60-4274 

9035 
5398 
(761 
8/24 
4487 

9240 
5605 
(970 
8335 
470  ( 

9444 
58(/ 
2/79 
8546 
49(4 

964S 
60(8 
2387 
8757 
5127 

9852 
6224 
2596 
8968 
5340 

•  056 
6430 
2804 
9/79 
5553 

0260 
6636 
30(3 
9389 
5766 

0464 
6842 
322) 
9600 
5978 

0667 
7048 
3429 
98(0 
6(9( 

91 
92 
93 
94 
95 

96 
97 
98 
99 
(00 

50 

0760 
8476 
6192 
3908 
(625 

0582 
8296 
6011 
3725 
(440 

0404 
8((7 

5829 
3542 
(254 

0226 
7937 
5648 
3359 
(069 

4049 
7757 
5466 
3(75 

OSS.J 

987( 
7578 
5285 
2992 
0699 

9693 
7398 
5(03 
2808 
05/3 

95(5 
72(8 
492( 
2625 

Oji"; 

9337 
7038 
4739 
244  ( 
«(42 

73-9158 
74-6858 

75-4558 
76-2257 
76  9957 

6  (  '0635 
6  (  '6996 
62-3357 
62-97/7 
63'6078 

0850 

72/4 
3577 
9940 
6303 

(066 
743  ( 
3796 
#(62 
6527 

(281 
7649 
40(6 
0384 
6751 

(497 
7866 
4236 

0606 
6976 

(7(2 
8084 
4456 
0828 

7200 

(927 

830  ( 
4676 
(050 

7424 

2(42 
85)9 
4895 
(272 

7648 

2357 
8736 
5((5 
(493 
7872 

2572 
8953 

5334 
/7/5 

soy/s 

96 
97 
98 
99 
(00 

301 

29'  |  28' 

27'  2cr 

25  '  |  24  1  -23'   22'   21' 

30' 

2!)'  |  28'  |  -21' 

26' 

2.V 

24' 

23'  |  22  '  |  21' 

SINE. 

COSINE.           50" 

233 


TRAVERSE  TABLES. 


39 
( 

2 
3 

4 
5 
6 
7 
8 
9 
10 

o 

COSINE. 

SINE.             39" 

40' 

41' 

42' 

43'  |  44' 

45'  |  46' 

47'  |  48' 

49' 

40' 

41'   -1-2' 

43' 

44' 

45' 

iff 

47' 

48' 

49 

f 

2 
3 

4 
5 
6 
7 
8 
9 
(0 

7698 
5395 
3093 
079( 
8489 
6/86 
3S84 
(582 
9279 
6977 

7696 
5392 
3088 
0783 
8479 
6/75 
387  / 
7567 
9263 
6959 

7694 
5388 
3082 
0776 
8470 
6/64 
3858 
(552 
9246 
6940 

7692 
5384 
3076 
0769 
846  / 
6/53 
3845 
(537 
9229 
692( 

7690 
538  / 
307/ 
076/ 
845  / 
6/42 
3832 
(522 
92/3 
6903 

7688 
5377 
3065 
0754 
8442 
6(3( 
38/9 
1507 
9/96 
6884 

7687 
5373 
3060 
0746 
8433 
6//9 
3806 
/492 
9/79 
6866 

7685 
5369 
3054 
0739 
8423 
6/08 
3793 
/478 
9/62 
6947 

7683 
5366 
3049 
073( 
84/4 
6097 
3780 
(463 
9/46 
6828 

76S( 
/'5362 
2'3043 
3'0724 
3-8405 
4'60S6 
5-3767 
6'/448 
6'9I29 
7-68/0 

•63S3 
(  '2766 
C9/50 
2-5533 
3'  (9(6 
3-8299 
4-4682 
5'(066 
S'7449 
63832 

6385 
2771 
9156 
5542 
(927 
83/3 
4698 
/084 
7469 
3854 

6388 
2775 
9(63 
555  ( 
(938 
"8326 
47/4 
I/O/ 
74S9 
3877 

6390 
2780 
9/70 
5560 
(950 
8339 
4729 
1  119 
7509 
3899 

6392 
2784 
9/76 
5569 
1961 
8353 
4745 
((37 
7529 
3922 

6394 
2789 
9/83 
5578 
(972 
8366 
476( 
((55 
7550 
3944 

6397 
2793 
9)90 
5587 
(983 
83SO 
4776 
//73 
7570 
3966 

6399 
2798 
9/97 
5595 
(994 
8393 
4792 
1191 
7590 
39S9 

6401 
2802 
9203 
5604 
2005 
1}407~ 
4808 
(209 
7610 
40(( 

6403 
2807 
92/0 
56/3 
20/7 
8420 
4823 
(227 
7630 
4033 

II 
12 
13 

14 
15 

4675 
2373 
0070 
7768 
5466 

4654 
2350 
0046 
7742 
5438 

4634 
2328 
#022 
77/6 
54/0 

46/4 
2336 
9998 
7690 
5382 

4593 
2283 
9974 
7664 
5354 

4573 
226  / 
9949 
7638 
5326 

4552 
2239 
9925 
7612 
5298 

4532 
22/6 
990( 
7586 
5270 

45(1 
2/94 
9877 
7560 
5243 

8'449/ 
9'2/72 
9  '9853 
/0-7534 
M'52/5 

7-02(5 
7-6598 
8  '2982 
S'9365 
9-5748 

0240 
6625 
30/1 
9396 
57S2 

0264 
6652 
3040 
9427 
58(5 

0289 
6679 
3069 
9459 
5849 

03(4 

6706 
3098 
9490 
5882 

0338 
6733 
3(27 
952( 
59)6 

0363 
6760 
3(56 
9553 
5949 

0387 
6786 
3/85 
9584 
5983 

0412 
68/3 
32(4 
96(5 
60(6 

0437 
6840 
3243 
9647 
6C50 

II 

12 
13 
14 
15 

16 
17 
IS 
19 

20 

3(63 

OS6/ 
8559 
6256 
3954 

3/34 
0830 
8525 
622  / 
39/7 

3/04 
0798 
8492 
6186 
3880 

3074 
0766 
8458 
6/5) 

3843 

3044 
0735 
8425 
61/5 

3S06 

30/5 
0703 
8392 
6080 
3768 

2985 
0671 
8358 
6045 
373( 

2955 

0640 
8325 
6009 
3694 

2925 
0608 
829  / 
5974 
3657 

(2-2896 
13-0577 
/3-825S 
/4'5938 
IS'3619 

(0-2/3/ 
/0-S5/4 
/C4898 
I2-/28/ 
(2-7664 

2/67 
8552 
4938 
1323 
7709 

2203 
859  ( 
4978 
(366 
7754 

2239 

8629 
50/8 
/408 
7798 

2274 
8667 
5059 
(45/ 
7843 

2310 
8705 
5099 
(493 

7888 

2346 
8743 
5(39 
1536 
7933 

2382 
878/ 
5/80 
(578 
7977 

2418 
88/9 
5220 
1621 
8022 

2453 
8857 
5260 
(663 
8067 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
~26 
27 
28 
29 
30 

(652 
9350 
7047 
4745 
2443 

(6/3 
9309 
7005 
4700 
2396 

/574 
9268 
6962 
4656 
2350 

/535 
9227 
69/9 
Mil 

2303 

1496 
9/86 
6876 
4567 
2257 

/457 
9/45 
6834 
4522 
22/0 

(4(8 
9/04 
679  / 
4477 
2/64 

(379 
9063 
6748 
4433 
2//7 

1340 
9022 
6705 
4388 
207  / 

16-1300 
I6'89SI 
I7'6662 
/  8  '4343 
/9'2024 

13  4047 
/4'0430 
(4-68/4 
/5'3/97 
(5'9580 

4094 
0480 
6865 
3251 
9636 

4/4/ 
0529 
69/7 
3304 
9692 

4/88 
0578 
6968 
3358 
9748 

4235 
0627 
7020 
34/2 
9804 

4282 
0677 
707  / 
3465 
9860 

4329 
0726 
7/22 
35/9 
99(6 

4376 
0775 
7/74 
3573 
9972 

4423 
0824 
7225 
3626 
#027 

4470 
0873 
7277 
3680 
0083 

21 
22 
23 
24 
25 

0/40 
7S38 
5536 
3234 
093  / 

0092 
7788 
5484 
3/80 
0876 

#044 
7738 
5432 
3)26 
0820 

9996 

7688 
5380 
3072 
0764 

9947 
7638 
5328 
30/8 
0708 

9899 

7587 
5276 
2964 
0653 

9851 
7537 
5224 
29/0 
0597 

9802 
7487 
5(72 

2856 
054/ 

9754 
7437 
5//9 

2802 
0485 

/9-9705 
207336 
2/-5067 
22-2748 
23  '0429 

/6'5963 
/  7  '2346 
(7-8730 
/8'5//3 
19-1496 

6021 
2407 
8792 
5(78 
(563 

6080 
2467 
8855 
5243 
/630 

6/38 
2528 
89/8 
5308 
(697 

6/96 

2588 
8980 
5372 
/765 

6254 

2649 
9043 
5437 
(832 

63(2 
2709 
9/06 
5502 
/899 

6370 
2769 
9/68 
5567 
(966 

6429 
2830 
923( 

5632 
2033 

6487 
2890 
9293 
5697 
2/00 

26 
27 
28 
29 
30 

31 
32 
33 

34 
35 
36 
37 
38 
39 
40 

8629 
6327 
4024 
(722 
9420 

857/ 
6267 
3963 
(659 

9355 

85/4 
6208 
3902 
(596 
9290 

8456 
6/48 
3S4/ 
1533 
9225 

8399 
6089 
3779 
(469 
9/60 

834/ 
6029 
37(8 
(406 
9095 

8283 
5970 
3656 
(343 
9030 

8226 
59/0 
3595 
(280 
8964 

8/68 
585  ( 
3534 
(2(6 
8899 

23'S/IO 
24-5791 
25-3472 
26-1153 
26-8834 

197879 
20-4262 
2/-0646 
2/7029 

22-34/2 

7949 
4334 
0720 
7(05 
3490 

80/8 
4406 
0793 
7/8( 
3569 

8087 
4477 
0867 
7257 
3647 

8/57 
4549 
0941 
7333 
3725 

8226 
4620 
(0/5 
7409 
3804 

8295 
4692 
1089 
7485 
3882 

8365 
4764 
((62 
756  / 
3960 

8434 
4835 
(236 
7637 
4038 

8503 
4907 
13/0 
77/3 
41/7 

31 
32 
33 
34 
35 

7(/8 

48/5 
25/3 
021  ( 

7908 

705  / 
4747 
2442 
0/38 
7834 

6984 

4678 
2372 
#066 
7760 

69/7 

4609 
230  / 
9993 
76S5 

6850 
4540 
223  / 
992  / 
76// 

6783 

447  / 
2/60 
9848 
7537 

67/6 

4403 
2089 
9776 
7462 

6649 
4334 
20/8 
9703 
7388 

6582 
4265 
(948 
963( 
73(3 

27-65/5 
28-4/96 
29-1877 
29-9558 
307239 

22-9795 
23-6/78 
24-2562 
24-8945 
25-5328 

9876 
626  ( 
2647 
9032 
54/8 

9956 
6344 
2732 
9//9 

5507 

#037 
6427 
28/7 
9207 
5597 

0//8 
65/0 
2902 
9294 
5686 

0/98 
6592 
2987 
938  / 

5776 

0279 
6675 
3072 
9468 
5865 

0359 
6758 
3/57 
9556 
5954 

0439 
684  ( 
3242 
9643 
6044 

0520 
6923 
3327 
9730 
6/33 

36 
37 
38 
39 

40 

4/ 
42 
43 
44 
45 

5606 
3304 
(002 
8699 
6397 

5530 
3226 
0922 
86/8 
63/3 

5454 
3/48 
0842 
8536 
6230 

5378 
3070 
0762 
8454 
6146 

530/ 
2992 
0682 
8372 
6063 

5225 
29/4 
0602 
8290 
5979 

5/49 
2835 
0522 
8209 
5895 

5073 
2757 
0442 
8/27 
58/( 

4996 
2679 
0362 
8045 
5728 

3  (  '4920 
32-260) 
33-0282 
337963 
34-5644 

26-/7/I 
26'8094 
27-4478 
28-086/ 
28-7244 

(803 
8/88 
4574 
0959 
7345 

/S95 
8282 
4670 
(058 
7446 

1987 
8376 
4766 
M56 
7546 

2078 
8470 
4863 
(255 
7647 

2/70 
8564 
4959 
/353 
7748 

2262 
8658 
5055 
/452 
7848 

2353 
8752 
5(5( 
(550 
7949 

2445 
8846 
5247 
(648 
8049 

2537 
8940 
5343 
1747 
8/50 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

4095 
(792 
9490 
7/88 
4886 

4009 
(705 
9401 
7097 
4793 

3924 
(6/8 
93/2 

7006 
4700 

3838 
/530 
9223 
69/5 
4607 

3753 
/443 
9/33 
6824 
45/4 

3667 
(356 
9044 
6732 
442) 

3582 
(268 
8955 
664  / 
4328 

3496 
1181 
8865 
6550 
4235 

34(0 
(093 
8776 
6459 
4/42 

35-3325 
36-/006 
36-8687 
37-6368 
38'4049 

29-3627 
30-00/0 
30-6394 
3  /  '2777 
3/-9/60 

3730 
0/16 
650  / 

2887 
9272 

3833 
022/ 
6609 
2996 
9384 

3936 
0326 
67/6 
3/06 

9496 

4039 
043  / 
6823 
32/5 

9608 

4142 
0536 
693/ 
3325 
9720 

4245 
064/ 
7038 
3435 
983  / 

4348 
0747 
7/45 
3544 
9943 

4450 
0852 
7253 
3654 
#055 

4553 
0957 
7360 
3763 
0/67 

46 

47 
48 
49 
50 

SI 

52 
53 
54 
55 

2583 
02S( 
7979 
5676 
3374 

2489 
0/84 
7880 
5576 
3272 

2394 
#088 
7782 
5476 
3/70 

2299 
999  ( 
7683 
5375 
3068 

2204 
9894 
7585 
5275 
2965 

2/09 
9798 
7486 
5/75 
2863 

20/4 
970( 
7388 
5074 
2761 

(920 
9604 
7289 
4974 
2658 

(825 
9507 
7190 
4873 
2556 

39'I730 
39-9411 
40-7092 
4P4773 
42-2454 

32-5543 
33/926 
33-83/0 
34-4693 
35-/076 

5657 
2043 
8428 
48/4 
(199 

5772 
2/59 
8547 
4935 
(322 

5886 
2276 
8666 
5055 
(445 

6000 
2392 
8784 
5/76 
(568 

61/4 
2508 
8903 
5297 
(69( 

6228 
2625 
9021 
54/8 
(8/4 

6342 
274) 
9/40 
5539 
(937 

6456 
2857 
9258 
5659 
2060 

6570 
2973 
9377 
5780 
2/83 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

/072 
8769 
6467 
4/65 
(863 

0968 
8664 
6359 
4055 
/75/ 

0864 
8558 
6252 
3946 
(640 

0760 
8452 
6/44 
3836 
(528 

0656 
8346 
6036 
3726 
/4/7 

055) 
8240 
5928 
36/7 
1305 

0447 
8/34 
5820 
3507 
1193 

0343 
8028 
57/2 
3397 
/OS2 

0239 
7922 
5604 
3287 
0970 

43-0/34 

43-78/5 
44-5496 
45-3/77 
46-0858 

35-7459 
363842 
37-0226 
37-6609 
38'2992 

7585 

3970 
0356 
674  / 
3/26 

77(0 
4098 
0485 
6873 
326  ( 

7835 
4225 
06/5 
7005 
3395 

796/ 
4353 
0745 
7/37 

3529 

8086 
4480 
0875 
7269 
3663 

82// 

4608 
1004 
740  ( 
3798 

8336 

4735 
O34 
7533 
3932 

S46/ 
4863 
1264 
7665 
4066 

8587 
4990 
(393 
7797 
4200 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

9560 
7258 
4956 
2653 
035  / 

9447 
7/43 
4839 
2535 
0230 

9334 
7028 
4722 
24/6 
#1/0 

9220 
69/2 
4605 
2297 
9989 

9/07 
6797 
4488 
2/78 
9868 

8993 
6682 
4370 
2059 
9747 

8880 
6567 
4253 
(940 
9626 

8767 
645  / 
4/36 
(82/ 
9505 

8653 
6336 
40/9 
(70( 
9384 

46-8539 
47-6220 
48'390( 
49'(582 
49-9263 

38-9375 
39  '5758 
40-2/42 
40-8525 
4  (  '4908 

95(2 
5897 
2283 
8668 
5054 

9648 
6036 
2424 
88(1 
5(99 

9785 
6/75 
2565 
8955 
5345 

992  / 
63/3 
2706 
9098 
5490 

#058 
6452 
2847 
924  / 
5635 

0/94 
659( 
2987 
9384 
578  / 

033  ( 
6729 
3/28 

9527 
5926 

0467 
6868 
3269 
9670 
607( 

0603 
7007 
34/0 
98/3 
62/7 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

8049 
5747 
3444 
//42 
8840 

7926 
5622 
33/8 
/0/4 
87/0 

7804 
5498 
3/92 
0886 
8580 

768( 
5373 
3065 
0757 
8450 

7558 
5249 
2939 
0629 
83/9 

7436 
5/24 
28(2 
050  ( 
8/89 

73/3 

4999 
2686 
0373 
8059 

7/90 
4875 
2559 
0244 
7929 

7067 
4750 
2433 
#//6 
7798 

50-6944 
5  /  "4625 
52-2306 
52-9987 
53-7668 

42'/^9( 
42  '7674 
43-4058 
44"044( 
44-6824 

/439 
7824 
42/0 
0595 
6981 

(587 
7974 
4362 
0750 
7/37 

/734 
8/24 
45/4 
0904 
7294 

(882 

8274 
4666 
(059 
745) 

2030 
8424 
48/9 
(2/3 

7607 

2(77 

8574 
497  ( 
(367 
7764 

2325 
8724 
5/23 
/52/ 

7920 

2472 
8873 
5275 
(676 

8077 

2620 
9023 
5427 
/830 

8233 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

6537 
4235 
(933 
963  / 
7328 

6406 
4/01 
(797 
9493 
7/89 

6274 
3968 
/662 
9356 
7050 

6/42 
3834 
(526 
92/8 
69/0 

60/0 
3700 
(390 
908/ 
677  ( 

5878 
3566 
(255 
8943 
663  ( 

5746 
3432 
1119 

8805 
6492 

56/3 
3298 
0983 
8668 
6352 

548( 
3164 
0847 
8530 
62/3 

54-5349 
55-3030 
56-07/1 
56-8392 
57-6073 

453207 
45-9590 
46-5974 
47-2357 
47-8740 

3366 
9752 
6/37 
2523 
8908 

3525 
99/3 
6300 
2688 
9076 

3684 
#074 
6464 
2854 
9244 

3843 
0235 
6627 
30)9 
941) 

4002 
0396 
6790 
3/85 
9579 

4/60 
0557 
6954 
3350 
9747 

43/9 
07/8 
7((7 
35(6 
99(5 

4478 
0879 
7280 
3681 
#082 

4637 
/040 
7443 
3847 
0250 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

5026 
2724 
042) 
S//9 
58/7 

4885 
2581 
0277 
7972 
5668 

4744 
2438 
#/32 
7826 
5520 

4602 
2295 
9987 
7679 
537/ 

446  ( 
2(5/ 
9842 
7532 
5222 

4320 
2008 
9697 
7385 
5073 

4/78 
/865 
9552 
7238 
4925 

4037 
/722 

9406 
709  / 
4776 

3895 
(578 
926( 
6944 
4627 

SS'3754 
59  '(435 
59'9II6 
60-6797 
6  /  '4478 

48-5/23 
49-/506 
49-7890 
50-4273 
5/-0656 

5293 
(679 
8064 
4450 
0835 

5464 
/85( 
8239 
4627 
(0/4 

5634 

2024 
84/3 
4803 
1/93 

5804 
2(96 
8588 
4980 
(372 

5974 
2368 
8762 
5/57 
(55( 

6/44 
2540 
8937 
5333 
/730 

6314 
27(2 

9111 
55/0 
/909 

6483 

2884 
9286 
56S7 
2088 

6653 
3057 
9460 
5863 
2267 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

35/5 
(2/2 
89(0 
6608 
4305 

3364 
(060 
8756 
6452 
4148 

32/4 
0908 
8602 
6296 
3990 

3063 
0755 
8447 
6/40 
3832 

29)3 
0603 
8293 
5983 
3674 

2762 
0450 
8(39 
5827 
35/6 

2611 
0298 
7984 
567( 
3357 

2460 
#(45 
7830 
55/5 
3/99 

23(0 
9992 
7675 
5358 
304  ( 

62  '2  (59 
62'9840 
63752/ 
64'5202 
65-2883 

5/7039 
52-3422 
52-9806 
53-6/89 
54  '2572 

7221 
3606 
9992 
6377 
2762 

7402 
3790 
#(77 
6565 
2953 

7583 
3973 
0363 
6753 
3/43 

7764 
4(57 
0549 
694  ( 
3333 

7946 
4340 
0734 
7/29 
3523 

8/27 
4523 
0920 
73/7 
37/3 

8308 
4707 
(106 
7504 
3903 

8489 
4890 
1291 
7692 
4093 

8670 
5073 
(477 
7880 
4283 

81 

82 
83 
84 
85 

86 
87 

88 
89 
90 

2003 
970  ( 
7398 
5096 
2794 

/843 
9539 
7235 
493  ( 
2627 

(684 
9378 
7072 
4766 
2460 

(524 
92/6 
6908 
4600 
2292 

/364 
9054 
6744 
4435 
2/25 

(204 
8892 
658  / 
4269 
1958 

(044 
873  / 
64/7 
4/04 
1790 

0884 
8569 
6253 
3938 
/623 

0724 
8407 
6089 
3772 
/455 

66-0564 
66-8245 
67-5926 
68-3607 
69-/28S 

54-8955 
55-5338 
56'/722 
56-8/05 
57-4488 

9148 
5533 
1919 

8304 
4690 

9340 

5728 
2((6 
F503 
489( 

9533 
5923 
23/3 

8703 
5092 

9725 
6((7 

2509 
8902 
5294 

99/8 
63/2 
2706 
9/0( 
5495 

#((0 
6506 
2903 
9300 
5696 

0302 
670( 
3(00 
9499 
5898 

0494 

6895 
3297 
9698 
6099 

0687 
7090 
3493 
9897 
6300 

86 
87 

88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

50 

0492 
8189 
5887 
3585 
(282 

0323 
80/8 
57/4 
34/0 
//06 

»I54 

7848 
5542 
3236 
0930 

9984 
7677 
5369 
306( 
0753 

98/5 
7506 
5/96 
2886 
0576 

9646 
7334 
5023 
2711 
0400 

9477 
7/63 
4850 
2536 
0223 

9307 
6992 
4677 
2362 
#046 

9/38 
6821 
4504 
2/86 
9869 

69-8969 
70-6650 
7  /  '4330 
72-2011 
72'  9692 

58'087( 
587254 
59'3638 
60  '002  ( 
60-6404 

/075 
7460 
3846 
023  / 
66/7 

(279 
7666 
4054 
0442 
6829 

/4S2 
7872 
4262 
0652 
7042 

/686 
8078 
4470 
0862 
7255 

(889 
8284 
4678 
(073 
7467 

2093 
8490 
4886 
(283 
7679 

2296 
8695 
5094 
(493 
7892 

2500 
890  / 
5302 
(703 
8(04 

2703 
9(07 
55(0 
(913 
83(7 

91 
92 
93 
94 
95 

8980 
6678 
4376 
2073 
9771 

8802 
6498 
4/94 
(889 
9585 

8624 
63(8 
4012 
(706 
9400 

8445 
6/37 
3829 
/522 
92/4 

8267 
5957 
3647 
(338 
9028 

8088 
5777 
3465 
((53 
8842 

79/0 
5596 
3283 
0969 
8656 

7731 
54/6 
3/00 
0785 
8470 

7552 
5235 
29/8 
060  ( 
8284 

73-7373 
74-5054 
75-2735 
76-04/6 
76-8097 

61  -2787 
61-9170 
62-5554 
63'(937 
63-8320 

3002 

9388 
5773 
2(59 
8544 

32/7 
9605 
5992 
2380 
8768 

3432 
9822 
62/2 
2602 
8992 

3647 
#039 
643  1 
2823 
92(5 

3861 
0256 
6650 
3045 
9439 

4076 
0473 
6869 
3266 
9663 

429  / 
0690 
7088 
3487 
9886 

4505 
0906 
7308 
3709 
#((0 

4720 
(123 
7527 
3930 
0333 

96 
97 
98 
99 
(00 

20' 

19' 

18'  |  17'  |  16' 

15' 

14'   13' 

12' 

11' 

20' 

19' 

18' 

17' 

16'  |  15' 

14' 

13' 

12'  |  11' 

BINE. 

COSINE.            50° 
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COSINE. 

SINE.             39° 

50' 

51 

6? 

.->:;   54' 

55'      :>>'' 

57' 

58' 

Mr 

50'    51' 

il-     53' 

54'   -V* 

56' 

O  I 

58'   5'.)' 

/ 
2 
3 
4 
5 
6 
7 
8 
9 
10 

/ 

2 
3 
4 
5 

6 

7 
8 
9 
10 

7679 
5358 
3037 
07/6 
8396 
6075" 
3754 
1433 
9//2 
679( 

7677 
5354 
3032 
0709 
8386 
6063 
374  ( 
(4(8 
9095 
6772 

7675 
535  ( 
3026 
0702 
8377 

7674 
5347 
302/ 
0694 
8369 

7672 
5343 
30/5 
0687 
8358 

7670 

5340 
3009 
0679 
8349 

7668 
5336 
3004 
0672 
8340 

7666 
5332 
2998 
0664 
8330 

7664 
5328 
2993 
0657 
S32/ 

'7662 
/  '5325 

2  '2987 
3'0649 
3'83/2 
4-5974 
5  '3636 
6-1299 
6-8961 
7-6623 

•6406 
C28// 
C92/7 
2-5622 

3-2028 
3  8*33 
4-4839 
5'/245 
57650 
6'4056 

6408 
2816 
9223 
563/ 
2039 

64(0 
2820 
9230 
5640 
2050 

6412 
2825 
9237 
5649 

2061 

64(4 
2829 
9243 
5658 
2072 

64/7 
2833 
9250 
5667 

2084 

64/9 
2838 
9257 
5676 

2095 

6421 
2842 
9264 
5685 
2/06 

6423 
2847 
9270 
5694 
2117 

6426 
2S5( 
9277 
5703 
2(28 

6052 
3728 
(403 
9078 
6754 

6041 
37/5 
1388 
9062 
6735 

6030 
3702 
(373 
9045 
67/7 

60/9 
3688 
(358 
9028 
6698 

6008 
3675 
(343 
901  ( 
6679 

5996 
3662 
/32S 

8994 
666/ 

5985 
3649 
/3/3 
8978 
6642 

8447 
4355 
/262 
7670 
4078 

8460 
4870 
/280 
7690 
4100 

8474 
4886 
(298 
77/0 

4/23 

8487 
490  ( 
(3(6 
7730 
4145 

8500 
49/7 
(334 
775  / 

4/67 

85/4 
4933 
/352 
777/ 
4/90 

8527 
4948 
/370 
779  / 

42/2 

854( 
4964 
/387 
7811 

4234 

8554 
4980 
(405 
7831 
4256 

II 
12 
13 
.'4 
IS 

4470 
2/49 
9828 
7508 

5/S7 

4450 
2(27 
9804 
748( 
5(59 
2836 
0513 
8190 
5S68 
3545 

4429 
2(05 
9780 
7455 
5(3( 

4409 
2082 
9756 
7429 
5/03 

4388 
2060 
9731 
7403 
5075 

4368 
2037 
9707 
7377 
5047 

4347 
20/5 
9683 
7351 
50/9 

4327 
(993 
9659 
7325 
499  ( 

4306 
/970 
9634 
7299 
4963 

8  '4285 
9'(948 
9'96/0 
(0-7272 
(  (  '4935 

7'046/ 
7-6867 
8'3272 
S'9678 

9-6083 

0486 
6894 
330  / 
9709 
6//7 

05/0 
6920 
3330 
9740 
6/50 

0535 
6947 
3359 
9772 

6/84 

0559 
6974 
3388 
9803 
62(7 

0584 
700  / 
34(7 
9834 
625  ( 

0609 
7027 
3446 
9865 
6284 

0633 
7054 
3475 
9897 
6318 

0658 
708/ 
3504 
9928 
6351 

0682 
7/08 
3533 
9959 
5385 

II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

16 

17 
18 
19 
20 

2866 
0545 
8224 
5903 
3582 

2806 
048  ( 
8(57 
5832 
3508 

2776 
0450 
8/23 
5797 
3470 

2746 
04/8 
8090 
576  ( 

3433 

27(7 

0386 
8056 
5726 
3396 

2687 
0355 
8023 
5690 
3358 

2657 
0323 
7989 
5655 
332  / 

2627 
029  / 
7955 
56/9 

3284 

(2-2597 
(3-0259 
13-7922 
(4'5584 
15-3246 

/0'2489 
/0-S895 
//'5300 
(2"(706 
/2'8/f/ 

2525 
8933 
5340 
/748 
8/56 

2561 
8971 
5381 
1791 
8201 

2596 
9008 
542/ 
/833 
8245 

2632 
9046 
546( 
/875 
8290 

2668 
9084 
550( 
(9/8 
8335 

2703 
9/22 
554/ 
(960 

8379 

2739 
9/60 
558  / 
2003 
8424 

2775 
9/98 
5622 
2045 
8468 

23/0 
9236 
5662 
2087 
85/3 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

(261 
8940 
6620 
4299 
/978 

(222 
8899 
6577 
4254 
1931 

(183 
8858 
6534 
4209 
(885 

1144 

88/7 
649  ( 
4164 
1838 

((05  (065 
8776  8735 
6448  6405 
4(20  4075 
(79(  /745 

(026 
8694 
6362 
4030 
/698 

0987 
8653 
63/9 
3985 
<65/ 

0948 
86/2 
6276 
3940 
(605 

(6-0909 
16-8571 
17-6233 
IB'3896 
19-1558 

13-6517 
14-0922 
/4'7328 
(5-3734 
(6-0/39 

4564 
0972 
7379 
3787 
0/95 
•6603 
30  (/ 
94/8 
5826 
2234 

4611 
1021 
7431 
384) 
0251 
"666  / 
3071 
9481 
5891 
2301 

4658 

(070 
7482 
3894 
0307 
~67/9~ 
3/3/ 
9543 
5956 
2368 

4704 
1119 
7533 
3948 
0362 

475  / 
//68 
7585 
400  / 
04/8 

4798 
/2/7 
7636 
4055 
0474 

4845 
(266 
7687 
4/09 
0530 

4892 
/3/5 
7739 
4/62 

0585 

4939 
(364 
7790 
42/6 
064  / 

21 
22 
23 

24 

25 

9657 
7336 
50/5 
2694 
0373 

9608 
7286 
4963 
2640 
03/7 

9560 
7235 
491  ( 
2586 
026  ( 

95/( 
7(85 

4858 
2532 
0206 

9463 
7/35 

4806 
2478 
0/50 

9414 
7084 
4754 
2424 
0094 

9366 

7034 
4702 
2370 
#038 

93/7 
6983 

4649 
23/5 
9982 

9269 
6933 

4597 
2261 
9925 

19-9220 
20-6882 
21  '4545 
22-2207 
22  '9869 

/  6  '6545 
(7'2950 
(7-9356 
(8'576( 
(9'2/67 

6777 
3/91 
9606 
6020 
2435 

6835 
3252 
9668 
6085 
2502 

6893 
33/2 
973  ( 
6150 

2569 

695  / 
3372 
9793 

62/4 
2636 

7009 
3432 
9856 
6279 
2703 

7067 
3492 
99/8 
6344 
2769 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

8052 
5732 
9411 

(090 
8769 

7995 
5672 
3349 
(026 
8704 

7937 
56/2 
3288 
0963 
8638 

7879 
5553 
3226 
0900 
8573 

782  / 
5493 
3/65 
0836 
8508 

7763 
5433 
3/03 
0773 
8442 

7705 
5373 
304/ 
0709 
8377 

7648 
53/4 
2980 
0646 
83(2 

7590 
5254 
29/8 
0582 
8246 

237532 
24"  5  (94 
25-2856 
26-05(9 
26  '8(81 

(9-8573 
20-4978 
21  •  1314 

21  7789 

22-4/95 

8642 
5050 
(457 
7865 
4273 

8711 
5121 
1531 
79  4  / 
435) 

8780 
5/92 
(605 
80/7 
4429 

8849 
5264 
(678 
8093 
4507 

89/9 
5335 
/752 
8/69 
4585 

8988 
5407 
1826 
8245 
4664 

9057 
5478 
/899 
8320 
4742 

9/26 
5549 
1973 
8396 
4820 

9/95 
5621 
2046 
8472 
4898 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

6448 
4/27 
/806 
9485 
7/64 

63S/ 
4058 
(735 
94(3 
7090 

63(4 
3989 
(665 
9340 
70/5 

6247 
3920 
(594 
9267 
6941 

6/79 
385  / 
1523 
9/94 
6866 

6//2 
3782 
(452 
9/22 
6791 

6045 
37/3 

1381 
9049 
67/7 

5978 
3644 
1310 
8976 
6642 

59// 
3575 
/239 
8903 

6567 

27-5843 
28-3506 
29'  (  (  68 
29-8830 
30-6493 

23'0600 
23-7006 
24-34/2 
24-98/7 
25  '6223 

068) 
7089 
3496 
9904 
63/2 

0761 
7171 
35SI 
9991 
6401 

OS42 
7254 
3666 
#078 
649/ 

0922 
7336 
3"5/ 
0/65 

6580 

1002 
74/9 
3836 
0252 

6669 

(082 
750  ( 
3920 
0339 
6758 

f/63 

7584 
4005 
0426 
6848 

/243 
7666 
4090 
05/3 
6937 

(323 
7749 
4(75 
0600 
7026 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 

4844 
2523 
0202 
7881 
5560 

4767 
2444 
0(22 
7799 
5476 

4691 
2366 
#04  / 
77(7 
5392 

46/4 
2288 
996  / 
7635 
5308 

4538 
2209 
988/ 
7553 
5224 

4461 
2/31 
9801 
747  / 
5/40 

4385 
2053 
9720 
7388 
5056 

4308 
(974 
9640 
7306 
4972 

4232 
/S96 
9560 
7224 
4888 

3T4I55 
32-1817 
32'9480 
33-7/42 
34-4804 

26-2628 
26-9034 
27-5439 
28-/S45 
28-8250 

2720 
9/28 
5535 
/943 
835  ( 

28// 
922  / 
563  / 
204  / 
845/ 

2903 
93/5 
5727 
2140 
8552 

2994 
9409 
5823 
2238 
8652 

3086 
9503 
59/9 
2336 
8753 

3/77 
9596 
60/5 
2434 
8853 

3269 
9690 
6111 
2532 
8954 

3360 
9784 
6207 
2630 
9054 

3452 
9877 
6303 
2728 
9(54 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

3239 
09/8 
8597 
6276 
3956 

3(53 
0831 
8508 
6(85 
3862 

3068 
0743 
8418 
6094 
3769 

2982 
0655 
8329 
6002 
3676 

2896 
0568 
8239 
59// 
3583 

2810 
0480 
8150 
58/9 
3489 

2724 
0392 
8060 
5728 
3396 

2638 
0304 
7970 
5636 
3303 

2552 
02/7 
788  / 

5545 
3209 

35'2466 
36-0/29 
367791 
37-5453 
3S-3//6 

29  '4656 
30-  (062 
307467 
3  /  "3  873 
32-0278 

4759 
((67 
7574 
3982 
0390 

486  / 
1272 
7682 
4092 
0502 

4964 
/376 
7789 
4201 
06/3 

5067 
/48/ 
7896 
43/0 
0725 

5(69 
(5S6 
8003 
4420 
0836 

5272 
(69( 
8(10 
4529 
0948 

5375 
1796 
82/7 
4638 
(059 

5477 
(90( 
8324 
4747 
1171 

5580 
2005 
8431 
4857 
/282 

46 

47 
48 
49 
50 

51 
52 
S3 
54 
55 

1635 
93/4 
6993 
4672 
235  / 

1540 
92/7 
6894 
457/ 
2249 

1444 
9(20 
6795 
447( 
2(46 

/349 
9023 
6696 
4370 
2043 

(254 
8926 
6598 
4269 
1941 

1/59 
8829 
6499 
4/68 
/838 

(064 
8732 
6400 
4068 
/735 

0969 
8635 
630( 
3967 
(633 

0673 
8538 
6202 
3866 
/530 

39-0778 
39'8440 
40-6/03 
4  /  '3765 
42'  /  427 

32'6684 
33-3089 
33-9495 
34  '590  / 
35-2306 

6798 
3206 
96(3 
602( 
2429 

69/2 
3322 
9732 
6/42 
2552 

7025 
3438 
9850 
6262 
2675 

7/39 
3554 
9968 
63S3 
2797 

7253 
3670 
#087 
6503 

2920 

7367 
3786 
0205 
6624 
3043 

748/ 
3902 
0323 
6744 
3/65 

7594 
4018 
0441 
6865 
3288 

7708 
4/34 
0559 
6985 
34  (( 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 

57 
58 
59 
60 

MOO 

7709 
5388 
3067 
0747 

9926 
7603 
5280 
2958 
0635 

982( 

7497 
5/72 

2848 
0523 

97/7 
7390 
5064 
2738 
04  // 

96(3 
7284 
4956 
2627 
0299 

9508 
7/78 
4848 
25/7 
0/87 

9403 
707/ 
4739 
2407 
#075 

9299 
6965 
463  ( 
2297 
9963 

9/94 
6858 
4523 
2/87 
9S5/ 

42-9090 
43-6752 
44-44/4 
45-2077 
45-9739 

35-87/2 
36'5//7 
374(523 
377928 
38-4334 

8837 
5245 
(652 
8060 
4468 

8962 
5372 
1782 
8192 
4602 

9087 
5499 
1911 
8324 
4736 

92/2 

5626 
2041 
8455 
4870 

9337 
5753 
2/70 
8587 
5004 

9462 
588) 
2300 
87(9 
5/37 

9587 
6008 
2429 
8850 
527  / 

97/( 
6135 

2558 
8982 
5405 

9836 
6262 
2688 
9//3 
5539 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

8426 
6/05 
3784 
/463 
9/42 

83/2 
5989 
3666 
/344 
902  / 

8(98 
5874 
3549 
1224 
8900 

8085 
5758 
3432 
//05 
8779 

797  / 
5642 
33/4 
0986 
S657 

7857 
5527 
3/96 
0866 
8536 

7743 
54H 
3079 
0747 
84/5 

7629 
5295 
296) 
0627 
8293 

75/5 
5(79 
2844 
0508 
8(72 

46'  740  / 
47-5063 
4S'2726 
49*0388 
49-8050 

39'0740 
397)45 
40-3551 
40-9956 
4C6362 

0876 
7284 
369) 
#099 
6507 

1012 
7422 
3832 
0242 
6652 

1148 
7560 
3973 
0385 
6797 

/284 
7699 
41/3 
0528 
6942 

(420 
7837 
4254 
067( 
7087 

(556 
7975 
4394 
0813 
7232 

1693 
8(14 
4535 
0956 
7377 

/82S 
8252 
4675 
/099 
7522 

/964 
8390 
48'6 
(241 
7667 

61 
62 
63 
64 
65 

6821 
4500 
2/79 
9859 
7538 

6698 
4375 
2053 
9730 
7407 

6575 
425  / 
/926 
9601 
7277 

£452 
4126 
/799 
9473 
7/46 

6329 
4001 

/672 
9344 
70/6 

6206 
3876 
/545 
92/5 
6885 

6083 
375/ 
/4I8 
9086 
6754 

5959 
3625 
(29( 
8958 
6624 

5836 
3500 

M64 
8829 
6493 

50-57/3 
5  /  '3375 
52-1037 
52-8700 
53-6362 

42-2767 
42-9/73 
43-5578 
44-/9S4 
44-8390 

29)5 
9323 
5730 
2/38 
8546 

3062 

9472 
5882 
2292 
8702 

3209 
9622 
6034 
2446 
8858 

3357 
9771 
6/86 
2600 
90/5 

3504 
992( 
6338 
2754 
9(7) 

365( 
#070 
6489 
2908 
9327 

3798 
0220 
664( 
3062 
34  S3 

3946 
0369 
6792 
32/6 
9639 

4093 
05(8 
6944 
3370 
9795 

66 

67 
68 
69 

70 

71 
72 
73 
74 
75 

52/7 
2896 
0575 
8254 
5933 

5084 
2762 
0439 
81/6 
5793 

4952 
2628 
0303 
7978 
5654 

4820 
2493 
0/67 
7840 
55/4 

4687 
2359 
#03  / 
7702 
5374 

4555 
2225 
9894 
7564 
5234 

4422 
2090 
9758 
7426 
5094 

4290 
(956 
9622 
7288 
4954 

4/57 
/82/ 
9485 
7/50 
48/4 

54  "4024 
55-1687 
55-9349 
567011 

57-4674 

45-4795 
46-/20/ 
46-7606 
47-40/2 
48-04/7 

4954 
(362 
7769 
4/77 
0585 

5//2 
/522 
7932 
4342 
0752 

527/ 
1683 
8095 
4508 
0920 

5429 
/844 
8258 
4673 
/087 

5588 
2004 
842/ 
4838 
(255 

5746 
2/65 
8584 
5003 
/422 

5904 
2326 
8747 
5/68 
/5S9 

6063 
2486 
89/0 
5333 
17  56 

622( 
2647 
9072 
5498 
(924 

71 
72 

73 
74 
75 

76 
77 
78 
79 

SO 

36/2 
/29/ 
S97/ 
6650 
4329 

347/ 
H48 
8825 
6502 
4(80 

3329 
1004 
8680 
6355 
403  / 

3/87 
0861 

8534 
6208 
38S/ 

3046 
07/7 
8389 
6061 
3732 

2904 
0573 
8243 
59/3 
3583 

2762 
0430 
8098 
5766 

3433 

2620 
0286 
7952 
56/8 

3284 

2478 
#/42 
7806 
5470 
3/35 

58-2336 
58'9998 
59'7660 
60  5323 
61-2985 

48-6823 
49-3229 
49-9634 
50-6040 
5  /  '2445 

6993 

340/ 
9808 
62/6 
2624 

7/62 
3572 
9982 
6393 
2S03 

7332 
3744 
#/57 
6569 
298  / 

7502 
39/6 
033/ 
6745 
3/60 

767  / 
4088 
0505 
6922 
3338 

784  / 
4260 
0679 
7098 
35/7 

80(0 
4432 
0853 
7274 
3695 

8180 
4603 
1027 
7450 

3873 

8349 
4775 
(200 
7626 
4052 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

2008 
9687 
7366 
5045 
2724 

(857 
9534 
7211 
4889 
2566 

(706 
9381 
7057 
4732 
2407 

(555 
9228 
6902 
4575 
2249 

1404 

9075 
6747 
44/9 
2090 

(253 
8922 
6592 
4262 
(932 

//O/ 
8769 
6437 
4/05 
(773 

0950 
86/6 
6282 
3948 
16(4 

0799 
8463 
6/27 
379/ 
(456 

62'0647 
62  '83/0 
63-5972 
64-3634 
65-1297 

5)  -S85/ 
52-5256 
S3-/662 
53  '8068 

54-4473 

9032 
5440 
(847 
8255 

4663 

92/3 
5623 
2033 
8443 
4553 

9393 
5806 
22/8 
8630 
5042 

9574 
5989 
2403 
88/8 
5232 

9755 
6/72 
2588 
9005 

5422 

9936 
6355 
2774 
9/92 
56M 

#((6 
6537 
2959 
9380 

580) 

0297 
6720 
3/44 
9567 
599  / 

0477 
6903 
3329 
9754 

6/eo 

81 
82 
83 

84 
85 

86 
87 
88 
89 
90 

0403 
8083 
5762 
344  / 
1120 

0243 
7920 
5598 
3275 
0952 

#083 
7758 
5434 
3/09 
0784 

9922 
7596 
5269 
2943 
06/7 

9762 
7434 
5/05 
2777 

0449 

9602 
727( 
494  ( 
261  / 
028  ( 

944  ( 
7(09 
4777 
2445 
#(/3 

9280 
6946 
46(2 

2279 
9945 

9(20 

6784 
4448 
2112 
9776 

65'8959 
66  '662  / 
67-4284 
68-1946 

68-9608 

55'0879 
557284 
56  3690 
57'0095 
57'650( 

)07) 
7479 
3886 
0294 
6702 

(263 
7673 
4083 
0493 
6903 

(455 

7867 
4279 
069  ( 

7/04 

(647 
8061 

4476 
OS90 
7305 

(839 
8255 
4672 
/089 

7506 

2030 
8449 
4868 
/287 

7706 

2222 
8643 
5065 
(486 

7907 

2414 
8837 
5261 
1634 
8/08 

2606 
903  / 
5457 
(883 
8308 

86 
87 
88 
89 
90 

9 
92 
93 
94 
95 
96 
97 
98 
99 
fOO 

50 

8799 
6478 
4/57 
(836 
95(5 

8629 
6307 
3984 
/66( 
9338 

8460 
6/35 
38(1 
(486 

9(61 

8290 
5964 
3637 
1311 
8984 

8/20 
5792 
3464 
//35 
8807 

7950 
5620 
3290 
0960 
8630 

7781 
5448 
3//6 
0784 
8452 

76(/ 
5277 
2943 
0609 
8275 

7441 
5/05 
2769 
0433 
8097 

69  727  / 
70-4933 
7  /  '2595 
72'0258 
72-7920 

58  '2907 
58-93(2 
59-57(8 
60'  2  (23 
60*8529 

3//0 
95/8 
5925 
2333 

874/ 

33/3 
9723 
6/33 
2543 
8953 

35/6 
9928 
634  / 
2753 
9/65 

37/9 
#/34 
6548 
2963 
9377 

3922 
0339 
6756 
3/72 
9589 

4/25 
0544 
6963 
3382 
980  ( 

4328 
0749 
7171 
3592 

#0/3 

453( 
0954 
7378 
380( 

0225 

4734 
((60 
7585 
40  // 
0436 
6862 
3288 
97/3 
6/39 
2565 

91 
92 
93 
94 
95 
"96 
97 
98 
99 
100 

7(95 
4874 
2553 
0232 
791  ( 

70(6 
4693 
2370 
#047 
7725 

6837 
45(2 
2(87 
9863 
7538 

6658 
433  / 
2005 
9678 
7352 

6479 
4/50 
(822 

9494 
7/65 

6299 
3969 
/639 

9309 
6979 

6/20 
3788 
1456 
9/24 
6792 

594  ( 
3607 
(273 
8939 
6605 

5762 
3426 
/090 
8754 
64/8 

735582 
74-3244 
75'0907 
75-8569 
76-6231 

6  (  '4934 

62"(340 
627745 
63'4/5/ 
64-0557 

5/49 
(557 
7964 
4372 
07SO 

5363 
1773 
8/83 
4593 

/003 

5577 
/990 
8402 
48(4 
1226 

5792 
2206 
8621 
5035 
/450 

6006 
2423 
8839 
5256 
/673 

6220 
2639 
9058 
5477 
/S96 

6434 
2855 
9277 
5698 
21/9 

6648 
3072 
9495 
59/8 

234J 

10' 

Q'  \  8' 

7'    6'  !  5'   4'  |  3'  |  -2' 

r 

10' 

!)' 

8' 

j 

ti' 

5 

4' 

»'    2'  |  1' 

SINE. 

COSINE.            50° 

240 


TRAVERSE   TABLES. 


40 
; 

2 
3 
4 
5 

COSINE. 

SINK.            40° 

o' 

r  -2'  \  3' 

4' 

5'    6' 

7'    8'     !)' 

()'     1'    2'  |  3'  |  4'  j  ,Y    6'    7'    8' 

9' 

/ 

2 
3 

4 
5 

7660 

532; 

298  7 
0642 
8302 

7659 
53/7 
2976 
0634 
8293 

7657 
53/3 

2970 
0627 
8284 

7655 
53/0 
2964 
06/9 
8274 

7653 
5306 
2959 
06/2 
8265 

765  / 
5302 
2953 
0604 
8255 

7649 
5298 
2948 
0597 
8246 

7647 
5295 
2942 
0589 
8237 

7645 
529,' 
2936 
0582 
8227 

7644 
/  "5287 
2'293( 
3  '0574 
3-8218 

'6428 
C2856 
C9284 
2-57(2 
3-2(39 

6430 
2860 
9290 
5720 

215; 

6432 
2865 
9297 
5729 
2/62 

6435 
2869 
9304 
5738 
2/73 

6437 
2874 
9310 
5747 
2(84 

6439 
2878 
93(7 
5756 
2(95 

6441 
2882 
9324 
5765 
2206 

6443 
2887 
9330 
5774 
22/7 

6446 
289  ( 
9337 
5783 
2228 

6448 
2896 
9344 
5792 
2240 

6 
7 

8 
9 

(0 

5963 
3623 
(284 
8944 
6604 

595  / 
36/0 
(269 
8927 
6586 

5940 
3597 
/254 
89/0 
6567 

5929 

3584 
(239 

8893 
6548 

59/8 
357; 
;224 
8877 

6530 

5907 
3558 
1209 
8860 
65// 

5895 
3544 
((94 
SS43 
6492 

5884 
353; 
//79 
8826 
6473 

5873 
35/8 

O64 
8809 
6455 

4'5862 
5-3505 
6'//49 
6  8792 
7  '6436 

3-8567 

4-4995 
5"I423 
57851 
6'4279 

858( 
50/( 
(44f 
787( 

4301 

8594 
5026 
(459 
789  ( 
4323 

8607 
5042 
(476 
791  ; 

4346 

862) 
5057 
(494 
7931 
4368 

8634 
5073 
(5(2 
795  ( 
4390 

8647 
5089 
/530 
797  ( 
44(2 

866  / 

5(04 
(548 
799  ( 
4435 

8674 
5(20 
(565 

SO// 
4457 

8687 

5/35 
/583 
803/ 
4479 

6 

7 
8 
9 
(0 

;; 

/2 
13 

;4 

(5 

4265 
(925 
9586 
7246 
4907 

4244 
/903 
956  / 
7220 
4879 

4224 
/880 
9537 
7/94 
4S5/ 

4203 
(858 
95/3 
7/68 
4822 

4183 
(836 
9488 
7/41 
4794 

4/62 
(8/3 
9464 
7115 
4766 

4(4( 
(791 

9440 
7089 
4738 

4/2/ 
(768 
94(5 
7063 
47(0 

4(00 
(746 
939; 
7037 
4682 

8'4079 
9'(723 
9-9367 
(070(0 
(  (  "4654 

7-0707 
77(35 
8-3562 
S'9990 
9-64(8 

073( 
7/6; 
359; 
#021 
6452 

0756 
7/S8 
3620 
0053 
6485 

0780 
72;5 
3649 
0084 
65/8 

0805 
724( 
3678 
0//5 
6552 

0829  OS54 
7268  7295 
3707  :  3736 
0/46  0/77 
6585  6619 

0878 
7322 
3765 
0208 
6652 

0903 
7348 
3794 
0240 
c685 

0927 
7375 
3823 
027/ 
6719 

(( 
12 
13 
It 
IS 

;e 

/7 
(8 
19 
20 

2567 
0228 
7888 
5548 
3209 

2537 
0196 
7854 
55/3 
3/7/ 

2507 
0/64 
782  / 
5477 
3/34 

2477 
0(32 
7787 
5442 
3097 

2447 
0/00 
7753 
5406 
3059 

24(7 
0068 
7720 
537  ( 
3022 

2387 
0037 
7686 
5335 
2984 

2357 
#005 
7652 
5299 
2947 

2327 

9973 
76J8 
5264 
2909 

(2  '2297 
12  9941 
(37585 
;4'5228 
;  5  '2872 

(0'2846 
(D'9274 
(C5702 
(2'2(30 
(2'8558 

2882 
93/2 
5742 
2/72 
8602 

29/7 
9350 
5782 
2214 
8647 

2953 

9388 
5822 
2257 
8691 

2989 
9425 
5862 
2299 
8736 

3024 
9463 
5902 
234  ( 
8780 

3060 
950/ 
5942 
2383 
8825 

3095 

9539 
5982 
2426 
8869 

3/31 
9577 
6022 
2468 
89/4 

3/67 

96/4 
6062 
25/0 
8958 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

0869 
8530 
6/90 
385/ 
1511 

0830 
8489 
6/47 
3806 
/464 

0791 
8447 
6/04 
376  / 
1418 

075  / 
8406 
606/ 
37/6 
/37/ 

07/2 
8365 
60/8 
3677 
/324 

0673 
8324 
5975 
3626 
1277 

0633 
8283 
5932 
358  / 
/230 

0594 
824; 
5889 
3536 
1/84 

0555 
8200 
5846 
349; 
N37 

(6'05/5 
/6-8I59 
;  7  '5803 
(8'3446 
(9-1090 

(3-4985 
(4'(4I3 
(4784( 
(5-4269 
(6-0697 

5032 
(462 
7892 
4322 

0753 

5079 
1511 
7944 
4376 
0808 

5/26 
/560 
7995 
4429 

0864 

5172 
(609 
8046 
4483 
0920 

52/9 
(658 
8097 
4536 
0975 

5266 
/707 
8/48 
4590 
/03/ 

5313 
(756 
8200 
4643 
(087 

5359 
(805 
825  ( 
4696 
((42 

5406 
/854 
8302 
4750 
((98 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

9/72 
6832 
4492 
2/53 
98/3 

9/23 
678/ 
4440 
2099 
9757 

9074 
6731 
4388 
2044 
970/ 

9026 
6680 
4335 
/990 
9645 

8977 
6630 
4283 
;936 
9589 

8928 
6579 
4230 
;882 

9533 

8880 
6529 
4/78 
/827 
9476 

883  / 

6478 
4/26 
1773 

9420 

8782 
6428 
4073 
17(8 
9364 

(9-8733 
20-6377 
2C402( 
22'(664 
22-9308 

(67/25 
(7  '3553 
I7'998( 
(S'6408 
(9'2836 

7/83 
36;3 

#043 
6473 
2903 

724  / 
3673 
0/05 
6538 
2970 

7299 
3733 
0/68 
6602 
3037 

7356 

3793 
0230 
6667 
3/04 

74)4 
3853 
0292 
673) 
3/70 

7472 
39(3 
0355 
6796 
3237 

7530 
3973 
04)7 
6860 
3304 

7588 
4033 
0479 
6925 
337; 

7646 
4094 
054  ( 
6989 
3437 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

7474 
5/34 
2795 
0455 
8116 

74/6 
5074 
2733 
0392 
8050 

7358 
50/5 
267; 
0328 

7985 

7300 
4955 
2609 
0264 
79/9 

7242 
4895 
2548 
020; 
7854 

7(84 
4835 
2486 
0(37 
7788 

7/26 
4775 
2424 
0073 
7722 

7068 
47/5 
2362 
#0/0 
7657 

7009 
4655 
2300 
9946 
759; 

23'695/ 
24  '4595 
25-2238 
25'9882 
26  '7526 

I9'9264 
20-5692 
2C2(20 
2C8548 
22-4976 

9333 
5763 
2/93 
8624 
5054 

9402 
5835 
2267 
8699 
5/32 

9471 
5906 
2340 
8775 
52/0 

9540 
5977 
24/4 
885/ 
5287 

9609 
6048 
2487 
8926 
5365 

9678 
6;20 
256  / 
9002 
5443 

9747 
6)91 
2634 
9078 
552) 

98/6 
6262 
2708 
9/53 
5599 

9885 
6333 
2781 
9229 
5677 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

5776 
3436 
(097 
8757 
64/8 

5709 
3367 
(026 
8684 
6343 

564/ 
3298 
0955 
86// 
6268 

5574 
3229 
0884 
8538 
6/93 

5507 
3/60 
08/2 
8465 
6/18 

5439 
3090 
074  ( 
8392 
6043 

5372 

302; 

0670 
8319 
5969 

5304 
2952 
0599 
8246 
5894 

5237 
2882 
0528 
8(73 
58(9 

27-5169 
28-28/3 
29-0456 
29  '8  (00 
30-5744 

23  '(404 
23  '783  ( 
24'4259 
25-0687 
257//5 

1484 
79/4 

4344 
0774 
7204 

(564 
7996 
4429 
086  ( 
7293 

/644 
8079 
45/3 

0948 
7382 

/724 
8/6; 
4598 
/035 
747) 

(804 
8243 
4682 
1121 
7560 

/884 
8326 
4767 
(208 
7649 

(965 
8408 
4852 
1295 
7738 

2045 
8490 
4936 
/382 
7827 

2125 
8573 
5021 
(468 
79(6 

36 
37 
38 
39 

40 

4/ 
42 
43 
44 
45 

4078 
(739 
9399 
7060 
4720 

4002 
/660 
93/9 
6977 

4636 

3925 
(582 
9238 
6895 

4552 

3848 
/503 
9/58 
68/3 
4467 

377; 
(424 
9077 
6730 
4383 

3695 
(346 
8997 
6648 
4299 

36/8 
/267 
89/6 
6565 
42/5 

3541 

;/ss 

8836 
6483 
4/30 

3464 
(1(0 
8755 
6400 
4046 

3T3387 
32-1031 
32-8674 
33'63/S 
34-3962 

26-3543 
26'997; 
27-6399 
28-2827 
28-9254 

3634 
#064 
6494 
2925 
9355 

3726 
0/58 
6590 
3023 

9455 

38/7 
025  / 
6686 
3/2/ 
9555 

3908 
0345 
6782 
32/9 
9655 

3999 
0438 
6877 
33(6 
9755 

409  / 
0532 
6973 
34/4 
9856 

4182 
0625 
7069 
35(2 
9956 

4273 
07/9 
7/64 
36/0 
#056 

4364 
0812 
7260 
3708 
0(56 

4( 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 

47 
48 
49 
50 

2380 
#04( 
770  / 
5362 
3022 

2294 
9953 
76/2 
5270 
?929 

2208 
9865 
7522 
5178 
2835 

2/22 
9777 
7432 
5087 
2742 

2036 

9689 
7342 
4995 
2648 

(950 
960) 
7252 
4903 
2554 

(864 
95(3 
7(62 

4s;; 

2461 

(778 
9425 
7072 
4720 
2367 

(69/ 
9337 
6982 
4628 
2273 

35-/605 
35-9249 
36-6892 
37-4536 
38'2/SO 

29-5682 

30'2;;o 

30-8538 
3C4966 
32'/394 

5785 
22/5 
8645 
5075 
(505 

5SS7 
2320 
8752 
5/84 
/6/7 

5990 
2424 
8859 
5293 
(728 

6092 
2529 
8966 
5402 
/839 

6/95 

2634 
9073 
55(2 

1951 

6297 
2738 
9/79 
562) 

2062 

6399 
2843 
9286 
5730 
2/73 

6502 
2947 
9393 
5839 
2284 

6604 
3052 
9500 
5948 
2395 

51 
52 
53 
54 
55 

0683 
8343 
6004 
3664 
1324 

0587 
8246 
5904 
3563 
(222 

0492 
8/49 
5805 
3462 
II  19 

0396 
805  / 
5706 
336/ 

/o;6 

030/ 
7954 
5607 
3260 
09/3 

0205 
7857 
5508 
3/59 
OS/0 

01)0 
7759 
5408 
3058 
0707 

#0/4 
7662 
5309 
2956 
0604 

99/9 
7564 
52/0 
2855 
050  ; 

38-9823 
397467 
40'5(  (0 
4  (  '2754 
42-0397 

32-7822 
33'4250 
34-0677 
34-7/05 
35-3533 

7935 
4365 
0796 
7226 
3656 

8049 
448) 
09/4 
7346 
3778 

8/63 
4597 
/032 
7466 

390; 

8276 
47/3 

;;50 

7586 
4023 

8390 
4829 
(268 
7707 
4/46 

8503 
4944 
(386 
7827 
4268 

86/7 
5060 
;503 
7947 
4390 

8730 
5/76 
1621 
8067 
45/3 

8843 
529( 
(739 

s;87 

4635 

5( 
52 
53 
54 
55 
56 
57 
58 
59 
60 
6)~ 
62 
63 
64 
65 

56 

57 
58 
59 
60 

8985 
6645 
4306 
(966 
9627 

8880 
6539 
4)97 
/S56 
95/4 

8775 
6432 
4089 
1746 
9402 

867/ 
6325 
3980 
1635 
9290 

8566 
62/9 
3872 
/525 
9/78 

846  / 
6//2 
3763 
14/4 

9065 

8356 
6005 
3654 
/304 
8953 

825; 
5898 
3546 
//93 

8840 

8146 
5792 
3437 
1082 
8728 

42'804( 
43-5685 
44  '3328 
45-0972 
45-86/5 

35'996/ 
36'6389 
37-28/7 
37  '9245 
38'5673 

#086 
65/6 
2946 
9376 

5806 

021  1 
6643 
3075 
9508 
5940 

0335 
6770 
3204 
9639 
6074 

0460 
6897 
3334 
9770 
6207 

0585 
7024 
3463 
9902 
634  / 

0709 
7/50 
3592 
#033 
6474 

0834 
7277 
372; 

0/64 
6608 

0958 
7404 
3850 
0295 
674  / 

(083 
753  ( 

3979 
0427 
6875 

61 
62 
63 
64 
65 

7287 
4948 
2608 
0268 
7929 

7/73 
4832 
2490 
0149 
7807 

7059 
47/6 
2372 
#029 
7686 

6945 
4600 
2254 
9909 
7564 

6S3/ 
4484 
2/36 
9789 
7442 

67/6 
4367 
20/8 
9670 
7321 

6602 
425/ 
/900 
9550 
7/99 

6488 
4/35 
1782 
9430 
7077 

6373 
40/9 
/664 
93/0 
6955 

46-6259 
47-3903 
4S-/546 
48-9/90 
49-6833 

39-2/00 
39-8528 
40-4956 
4C(3S4 
4;78;2 

2236 
8666 
5097 
(527 
7957 

2372 
8805 
5237 
/669 
8102 

2508 
8943 
5377 
/8/2 
8246 

2644 
90S/ 
55/7 
(954 
839; 

2780 
92/9 
5658 
2097 
8536 

29/5 
9357 
5798 
2239 
8680 

305; 

9495 
5938 
2382 
8825 

3/87 
9632 
6078 
2524 
8970 

3322 
9770 
62)8 
2666 
9/14 

66 
67 
68 
69 
70 

5589 
3250 
09/0 
857/ 
623  / 

5466 
3124 
0783 
8442 
6/00 

5342 
2999 
0656 
83/3 
5969 

52/9 
2874 
0529 
8/83 
5838 

5095 
2748 
040  ; 
8054 
5707 

4972 
2623 
0274 
7925 
5576 

4848 
2497 
0/47 
7796 

5445 

4724 
2372 
#0/9 
7666 
53/4 

460  / 
2246 
9892 
7537 
5/83 

50-4477 
51-2121 
5C9764 
52'7408 
53-5051 

42-4240 
43-0668 
43-7096 
44-3523 
44  "995  / 

4387 
08/7 
7247 
3677 
#/07 

4534 
0966 
7399 
383  / 
0263 

468/ 
1115 
7550 
3985 
04/9 

4828 
(265 
770  / 
4/38 
0575 

4975 
/4/4 
7853 
4292 
073  / 

5/22 
;563 
8004 
4445 
0887 

5268 

;7;2 
s;s5 

4599 
/042 

54/5 
/86I 
8307 
4752 
;/98 

5562 
20/0 
8458 
4906 
/354 

66 

67 
68 
69 
70 

71 

72 
73 
74 
75 

3S92 
/552 
92/2 
6873 
4533 

3759 
/4/7 
9076 
6734 
4393 

3626 
/283 
8939 
6596 
4253 

3493 
//4S 
8803 
6458 
4//2 

3360 
(0/3 
8666 
63/9 
3972 

3227 
0878 
8529 
6/80 
3832 

3094 
0743 
8393 
6042 
369; 

296/ 
0608 
8256 
5903 
355; 

2828 
0473 
S//9 
5764 
34/0 

54-2695 
55-0338 
55-7982 
56-5626 
57-3269 

45-6379 
46-2807 
46-9235 
47-5663 
48-2091 

6537 
2967 
9398 
5828 
2258 

6696 
3(28 
9560 
5993 
2425 

6854 
3288 
9723 
6/57 
2592 

70/2 
3449 
9885 
6322 
2759 

7/70 
3609 
#048 
6487 
2926 

7328 
3769 
0210 
6651 
3093 

7486 
3929 
0373 
68)6 
3260 

7644 
4089 
0535 
698; 
3426 

7802 
4249 
0697 
7/45 
3593 

71 

72 
73 
74 
75 

76 

77 
78 
79 
80 

2/94  2052 
9854  97/0 
75/5  7369 
5/75  5027 
2836  2686 

;9/o 

9566 
7223 
4880 
2536 

1767 
9422 
7077 
4732 
2387 

(625 

9278 
693; 
4584 
2237 

(483 
9/34 
6785 
4436 
20S7 

/340 
8989 
6639 
4288 
1937 

1198 

8845 
6493 
4/40 
/787 

(055 
870; 
6346 
3992 
(637 

58-09(3 

58-8556 
59-6200 
60-3844 
6CU87 

48-85(9 

49  '49  4  6 
50"(374 
50-7802 
5(  '4230 

8688 
51/8 
(548 
7978 
4408 

8857 
5290 
/722 
8/54 
4587 

9026 
546; 
(896 
8330 
4765 

9/96 
5632 
2069 
8506 
4943 

9365 
5804 
2243 
8682 
5/2( 

9534 
5975 
24/6 
8858 
5299 

9703 
6/46 
2590 
9033 
5477 

9872 
6318 
2763 
9209 
5655 

#l>4( 
6489 
2937 
9385 
5833 

76 
77 
78 
79 
80 

8( 
82 
83 
84 
85 
86 
87 
88 
89 
90 

0496 
8/56 
58/7 
3477 
M38 

0344 
8003 
5662 
3320 
0979 

0/93 
7850 
5506 
3/63 
0820 

«04/ 
7696 
5351 
3006 
066) 

9890 
7543 
5/96 
2849 
0502 

9738 
7389 
5040 
269  / 
0342 

9586 
7236 
4885 
2534 

o;83 

9435 
7082 
4729 
2377 
#024 

92S3 
6928 
4574 
22/9 
9865 

6I'9I3I 
62-677  A 
63-44(8 
64-2062 
64-9705 

52-0658 
52-7086 
53-35(4 
53-9942 
54-6369 

0838 
7269 
3699 
#/29 
6559 

/0/9 
745; 
3884 
03/6 
6748 

//99 
7634 
4068 
0503 
6938 

/380 
78/6 
4253 
0690 
7/27 

(560 
7999 
4438 
0877 
73(6 

(740 
8/8( 
4623 
(064 
7505 

(920 
8364 
4807 
(25; 
7694 

2(00 
8546 
4992 

/43S 
7883 

228  ( 
8729 
5(76 
(624 
8072 

SI 
82 
83 
84 
85 

8798 
6459 
4/19 
/780 

9440 

8637 
6296 
3955 
(6/3 
9272 

8477 
6/33 
3790 
/447 
9/03 

83/6 

5970 
3625 
(280 
8935 

8155 
5808 
3460 
1113 
8766 

7993 

5645 
3296 
0947 
8598 

7832 
5482 
3/3/ 
0780 
8429 

767( 
53/9 
2966 
06/3 
826  / 

75;o 

5/55 
280/ 
0446 
8092 

657349 

66-4992 
67-2636 
68-0280 
68-7923 

55  2797 
55-9225 
56-5653 
57'208( 
57-8509 

2989 
94/9 
5849 
2279 
8709 

3/6( 
96/3 
6045 
2478 
8910 

3372 
9807 
624/ 
2676 

9;;o 

3564 
#000 
6437 
2874 
93  II 

3755 
0(94 
6633 
3072 
9511 

3946 
0388 
6829 
3270 
97(7 

4/38 
058  ( 
7025 
3468 
99/( 

4329 
0775 
7220 
3666 
#/(2 

4520 
0968 
74(6 
3864 
03/2 

86 
87 
88 
89 
90 

91 
92 
93 

94 
95 

7/00 
4761 
2421 
#082 

7742 

6930 
4589 
2247 
9906 
7565 

6760 
44/7 
2073 
9730 
7387 

6590 
4245 
/S99 
9554 
7209 

64/9 
4072 
(725 
9378 
703  ( 

6249 
3900 
(551 
9202 
6853 

6078 
3728 
/377 
9026 
6675 

5908 
3555 
(203 
8850 
6497 

5737 
3383 
(028 
8674 
6319 

69-5567 
70-32(0 
7  C0854 
71  "8497 
72'6;4( 

58-4937 
59'(365 
59-7792 
60-4220 
6C064S 

5/39 
/570 
8000 
4430 
0860 

5342 
(775 
8207 
4639 
(072 

5545 
(979 
84(4 
4849 
/283 

5747 
2;S4 
862; 
5058 
;495 

5950 
2389 
8828 
5267 
(706 

6(52 
2594 
9035 
5476 
(9(7 

6355 
2798 
9242 
5685 
2(29 

6557 
3003 
9449 
5894 
2340 

6760 
3208 
9656 
6/03 
255  ( 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

96 
97 
98 
99 
100 

49 

5403 
3063 
0724 
8384 
6044 

5223 
2882 
0540 
8/99 
5857 

5044 
2700 
0357 
80/4 
5670 

4864 
25/9 
#(74 
7828 
5483 

4684 
2337 
9990 
7643 
5296 

4504 
2/55 
9807 
7458 
5/09 

4325 
/974 
9623 
7272 
492) 

4/45 
(792 
9439 
7087 
4734 

3965 
/6/0 
9256 
690/ 
4547 

73-3785 
74'  (428 
74-9072 
75-67(5 
76-4359 

6/-7076 

62-3504 
62-9932 
63-6360 
64-2788 

7290 
3720 
#/50 
6580 
30/0 

7504 
3936 
0369 
680/ 
3233 

77/8 
4(52 
0587 
702( 
3456 

793  ( 
4368 
0805 
7242 
3679 

8(45 
4584 
(023 
7462 
390( 

8359 
4800 
(241 
7682 
4/24 

8572 
50(6 
(459 
7903 
4346 

8786 

523; 

(677 
8/23 
4569 

8999 

5447 
(895 
8343 
479( 

60' 

5!)' 

58   57  |  5(>  |  55 

54' 

53'   S2' 

51 

6d'    59'  |  58' 

57'   50'   55'   54' 

53' 

52' 

51' 

SINE. 

COSINE. 

49" 

241 
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TRAVERSE  TABLES. 


40 

COSINE. 

SINE.             40° 

10' 

ir 

127   131   14'  |  15'  |  16 

17' 

18' 

19' 

10'  |  11'   12'   13'   \4' 

15' 

16'   17'   18' 

19' 

1 

2 
3 

4 
5 
6 

7 
8 
9 
10 

/ 

2 
3 

4 
5 
6 
7 
S 
9 
10 

7642 
5283 
2925 
0567 
8209 

7640 
5280 
2920 
0559 
8(99 

7638 
5276 
29(4 
0552 
8(90 

7636 
5272 
2908 
0544 
8(80 

7634 
5268 
2903 
0537 

8(71 

7632 
5265 
2897 
0529 
8(62 

7630 
5261 
2891 
0522 
8(52 

7629 
5257 
2886 
05)4 
8143 

7627 
5253 
2880 
0507 
8(33 

•7625 
1  '5250 
2-2874 
3-0499 
3'8)24 

•6450 
)  '2900 
)  '9350 
2-580) 
3'225) 

6452 
2905 
9357 
5809 
2262 

6455 
2909 
9364 
58/8 
2273 

6457 
29)4 

9370 
5827 
2284 

6459 
29(8 
9377 
5836 
2295 

646) 
2922 
9384 
5845 
2306 

6463 
2927 
9390 
5854 
23/7 

6466 
293  / 
9397 

5863 

23'JS 

6468 
2936 
9404 
5872 
2339 

6470 
2940 
94)0 
5880 
235) 

5850 
3492 
1134 
8775 
64/7 

5839 
3479 
1119 
8759 
6398 

5828 
3466 
((04 
8742 
6380 

58(6 
3453 
1089 

8725 
636  ( 

5805 
3439 
1074 
8708 
6342 

5794 
3426 
(059 
869( 
6323 

5783 

34/3 
(044 
8674 
6304 

577) 
3400 
1029 
8657 
6286 

5760 
3387 

(0)3 
8640 
6267 

4-5749 

5-3374 
6'099S 
6'8623 
7'62<1S 

3'870) 
4-5/51 
5-/60/ 
5-8051 
6-6501 

87(4 
5(66 
(619 
807( 

4524 

8727 
5/82 
/637 

809/ 
4546 

8741 
5/98 
)654 

811  1 
4568 

8754 
52/3 
(672 
8(3( 

45SO 

8767 
5229 
(690 
8)5) 
46/2 

8781 
5244 
/70S 
8/7) 

4635 

8794 
5260 
(725 
8/91 
4657 

8807 
5275 
/743 
820 
4679 

882) 
529) 
)76) 
8231 
470) 

II 
12 
13 
(4 
IS 

4059 
/70/ 
9342 
6984 
4626 

4038 
(678 
93(8 
6958 
4598 

40(8 
1656 
9293 
693  ( 
4569 

3997 
1633 
9269 
6905 
4541 

3976 
1610 
9245 
6879 
45(3 

3956 
1588 
9220 
6853 
4485 

3935 
(565 
9196 
6826 
4457 

39)4 
1543 
9)7) 
6800 
4428 

3894 
1520 
9)47 
6774 
4400 

8  '3873 
9')498 
9-9)22 
)  0-6747 
1  /  "4372 

7-0951 
77402 
8  '3852 
9'0302 
9-6752 

0976 
7428 
3881 
0333 
6785 

1000 
7455 
39/0 
0364 
68/9 

/025 
7482 
3938 
0395 
6852 

1049  1074 
7508  7535 
3967  3996 
0426  0457 
6885  69/9 

1098 
7562 
4025 
0488 
6952 

1122 
7588 
4054 
0520 
6985 

1)47 
7615 
4083 
0551 
70(8 

1171 
764( 
4//2 
0582 
7052 

II 
12 
13 
(4 
15 
16 
17 
18 
19 
20 

16 

17 

ia 

19 

20 

2267 
9909 
7551 
5/93 
2834 

2237 
9877 
75(7 
5(57 
2797 

2207 
9845 
7483 
5(2( 
2759 

2(77 
9813 
7449 
5086 
2722 

2(47 
978  ( 
7416 
5050 
2684 

2)17 
9750 
7382 
50)4 
2647 

2087 
97(8 
7348 
4978 
2609 

2057 
9686 
73)4 
4943 
257) 

2027 
9654 
7280 
4907 
2534 

12-1997 
12-9622 
)  3  '7246 

(4-4871 
)5'2496 

(0-3202 
10-9652 
)/'6)02 
)2'2553 
/2-9003 

3238 

9690 
6142 
2595 
9047 

3273 
9728 
6)82 
2637 
9092 

3309 
9766 
6222 
2679 
9/36 

3344 
9803 
6262 
272( 

9ISO 

3380 
984/ 
6302 
2764 
9225 

34/5 
9879 
6342 
2806 
9269 

345) 
99)7 
6382 

2848 
93/4 

3486 
9954 
6422 
2890 
9358 

3522 
9992 
6462 
2932 
9402 

21 
22 
23 
24 
25 

0476 
8/18 
5759 
340  / 
/043 

0437 
8076 
57(6 
3356 
0996 

0397 
8035 
5673 
3311 
0949 

0358 
7994 
5630 
3266 
0902 

0318 
7952 
5587 
3221 
0855 

0279 
791) 
5543 
3176 
0808 

0239 
7870 
5500 
3131 
076) 

0200 
7828 
5457 
3086 
07)4 

0(60 
7787 
54(4 
3040 
0667 

16  0121 
167746 
(7'5370 
IS'2995 
)9'0620 

13-5453 
/4-/903 
(4-8353 
(5-4803 
I6-/253 

5499 
1952 
8404 
4857 
(309 

5546 
2001 
8455 
49/0 

rs«< 

5593 
2050 
8506 
4963 
(420 

5639 
2098 
8557 
50(6 
(475 

5686 
2)47 
8609 
5070 
1531 

5733 
2/96 
8660 
5/23 
/587 

5779 
2245 
87/) 
5/76 
(642 

5826 
2294 
8762 
5230 
(697 

5872 
2343 
88)3 
5283 
)753 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

8685 
6326 
3968 
(6/0 
925  / 

8636 
6276 
39(5 
(555 
9(95 

8587 
6225 
3863 
(50( 
9(39 

8538 
6174 
3810 
(446 
9082 

8489 
6(24 
3758 
1392 

9026 

8440 
6073 
3705 
1337 
8970 

8392 
6022 
3652 
1283 
89(3 

8343 
597) 

3600 
(228 
8857 

8294 
5920 
3547 
((74 

8SOO 

)9'8245 
20-5870 
2C3494 
22'll  19 

22'8744 

(6'7703 
(7-4/54 
/  8  0604 
(87054 
(9-3504 

776) 
4214 
0666 
7(18 

357/ 

78/9 
4274 
0728 
7)83 
3637 

7877 
4334 
0790 
7247 
3704 

7934 
4394 
0853 
7312 
3771 

7992 

4453 
09/5 
7376 
3837 

8050 
45/3 
0977 
7440 
3904 

8108 
4573 
(039 
7505 

3970 

8/65 

4633 
1  101 
7569 

4037 

8223 
4693 
1/63 
7633 
4/03 

26 
27 
28 
29 

30 

3) 
32 
33 
34 
35 

6893 
4535 
2/77 
98/8 
7460 

6835 
4475 
2J/5 
9754 
7394 

6777 
44(5 
2053 
9691 
7329 

6719 
4355 
1991 
9627 
7263 

6660 
4295 
1929 
9563 
7197 

6602 
4234 
(867 
9499 
7(3( 

6544 
4(74 
(805 
9435 
7066 

6485 
4((4 
(743 
937  ( 
7000 

6427 
4054 
(68( 
9307 
6934 

23  '6369 
24-3994 
25-1618 
25-9243 
26'6868 

(9'9954 
20-6404 
21  '2854 
2C9304 
22-5755 

#023 
6475 
2928 
9380 
5832 

0092 
6546 
300) 
9456 
5910 

0/61 
66/8 
3074 
953  / 
5988 

0230 
6689 
3/48 
9607 
6066 

0298 
6760 
322) 
9682 
6/43 

0367 
683) 
3294 
9758 
622) 

0436 
6902 
3367 
9833 
6299 

0505 
6973 
344( 
9909 
6376 

0574 
7044 
35/4 
9984 

6454 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 

37 
38 
39 
40 

5/02 
2743 
0385 
8027 
5669 

5034 
2674 
03(4 
7954 
5594 

4967 
2605 
0242 
7880 
5518 

4899 
2535 
017( 
7807 
5443 

4831 
2466 
0)00 
7734 
5368 

4764 
2396 
#028 
766( 
5293 

4696 
2326 
9957 
7587 
52(8 

4628 
2257 
9885 
75)4 
5143 

456  ( 
2187 
98(4 
744  ( 
5067 

27-4493 
28'2//8 
28'9742 
29  7367 
30-4992 

23-2205 
23-8655 
24-5/05 
25-1555 

25'8005 

2285 
8737 
5/89 
(642 
8C94 

2365 
88/9 
5274 
1729 
8/83 

2445 
8902 
5358 
)8/5 
8272 

2525 

8984 
5443 
(902 
836  / 

2605 
9066 
5527 
(988 
8450 

26S5 
9/48 
56/) 
2075 
8538 

2764 
9230 
5696 
2161 
8627 

2844 
9312 
5780 
2248 
87(6 

2924 
9394 
5864 
2335 
8805 

4( 
42 
43 

44 
45 

33/0 
0952 
8594 
6235 
3877 

3233 
0873 
85(3 
6(53 
3793 

3(56 
0794 
8432 
6070 
3708 

3079 
0715 
8352 
5988 
3624 

3002 
0637 
827  / 
5905 
3539 

2925 
0558 
8/90 
5822 
3455 

2848 
0479 
8/09 
5740 
3370 

277) 
0400 
8028 
5657 
3285 

2694 
032) 
7947 
5574 
3201 

3C26/7 
32-0242 
32V866 
33  "549  / 
34'3/)6 

26-4455 
27-0906 
277356 
28-3806 
29'0256 

4547 
0999 
745) 
3904 
0356 

4638 
(092 
7547 
400) 
0456 

4729 
(186 
7642 
4099 
0556 

4820 
/279 
7738 
4/97 
0656 

49  /) 
)372 
7833 
4295 
0756 

5002 
)46S 
7929 
4392 
0856 

5093 
(559 
8024 
4490 
0956 

5(84 
(652 
8(20 

4588 
(055 

5275 
1745 
82/5 
4585 
)/55 

4) 
42 
43 
44 
45 

46 
47 
48 
49 
50 

/5/9 
9161 
6802 
4444 
2086 

(433 
9072 
6712 
4352 
(992 

(346 
8984 
6622 
4260 
1898 

1260 
8896 
6532 
4(68 
(804 

//73 

8808 
6442 
4076 
/7/0 

(087 
87(9 
6352 
3984 
(6(6 

(000 
863  ( 
6261 
3892 
(522 

0914 
8543 
6(7( 
3800 
(428 

0827 
8454 
60S) 
3707 
(334 

35-074) 
35-8366 
36'5990 
37-36/5 
38-/240 

29-6706 
30-3/56 
30-9606 
3)  '6056 
32-2507 

6SOS 
326  / 
97/3 
6/65 
2618 

69  (/ 
3365 
9820 
6274 
2729 

7013 
3470 
9926 
6383 
2840 

7//5 

3574 
#033 
6492 
295) 

72/7 
3678 
0/40 
660) 

3062 

73/9 

3783 
0246 
67)0 
3/73 

742) 

3887 
0353 
68)8 
3284 

7523 
399  / 
0459 
6927 
3395 

7625 

4095 
0566 
7036 
3506 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

9727 
7369 
50/1 
2653 
0294 

9632 
7272 
49(( 
255  / 
0191 

9536 
7(74 
48(2 
2450 
#088 

9440 
7076 
47(2 
2348 
9985 

9344 
6979 
4613 
2247 
9881 

9249 
688) 

45(3 
2146 
9778 

9153 
6783 
44(4 
2044 
9674 

9057 
6685 
43)4 
)942 
957) 

8961 
6588 
42)4 
)84I 
9468 

38-8865 
39-6490 
40'4))5 
4C/739 
4  C9364 

32-8957 
33-5407 
34'/857 
34-8307 
35-4757 

9070 
5522 
1975 
8427 
4880 

9/83 
5638 
2093 
8547 
5002 

9297 
5753 
22/0 
S667 
5)24 

94/0 
5869 
2328 
8787 
5246 

9523 
5984 
2446 
8907 
5368 

9636 
6)00 
2563 
9027 
5490 

9750 
62(5 
268) 
9/47 
56/2 

9863 
633) 
2799 
9266 
5734 

9976 
6446 
29/6 
9386 
5856 

SI 
52 
53 
54 
55 

56 
57 
58 
59 
60 

7936 
5578 
32/9 
0361 
8503 

783  / 
5471 
3111 
0750 
8390 

7726 
5364 
3002 
0640 
8278 

762  ( 
5257 
2893 
0529 
8/65 

75(5 
5150 
2784 
04/8 
8052 

7410 
5043 
2675 
0307 
7940 

7305 
4935 
2566 
0(96 

7827 

7200 
4828 
2457 
#085 
77)4 

7094 
472) 
2348 
9974 
7601 

42-6989 
43-46/4 
44-2239 
44-9863 
45-7488 

36-/207 
367658 
37-4)08 
38-0558 
38-7008 

(332 
7784 
4237 
0689 
7I4( 

(456 
79)) 
4365 
0820 
7275 

)58) 
8037 
4494 
095) 

7408 

/705 
8/64 
4623 
1082 
754( 

1829 
829) 
4752 
(2/3 
7674 

)954 
8417 
488) 
1344 
7808 

2078 
8544 
5009 
(475 
794  / 

2202 
8670 
5/38 
/606 
8074 

2326 

8797 
5267 
/737 
8207 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

6/45 
3786 
1428 
9070 

67;  / 

6030 
3670 
1310 
8950 
6589 

59(6 
3554 
1(91 
8829 
6467 

580( 
3437 
1073 
8709 
6345 

5686 
332( 
0955 
8589 
6223 

5572 
3204 
0836 
8469 
6101 

5457 
3088 
07(8 
8348 
5979 

5342 
297  ( 
0600 
8228 
5857 

5228 
2854 
0481 
8108 
5734 

46'5((3 
47-2738 
48-0363 
48-7987 
49  56(2 

39'3458 
39-9908 
40'6358 
4)  -2808 
4  C9259 

3594 
#046 
6498 
2951 
9403 

3729 
0/84 
6638 
3093 
9548 

3865 
032  ( 
6778 
3235 
9692 

4000 
0459 
69(8 
3377 
9836 

4/36 
0597 
7058 
35/9 
998  / 

427/ 
0735 
7/98 
366  / 
#)25 

4406 
0872 
7338 
3803 
0269 

4542 
)0)0 
7478 
3945 
04/3 

4677 
//47 
76)7 
4087 
0558 

61 

62 
63 
64 
65 

4353 
(995 
9637 
7278 
4920 

4229 
1869 
9509 
7/49 
4789 

4(05 
(743 
9381 
70(9 
4657 

398  ( 
(6(7 
9254 
6890 
4526 

3857 
(492 
9(26 
6760 
4394 

3733 
1366 
8998 
6630 
4263 

3609 
1240 
8870 
650  ( 
4(31 

3485 
(((4 

8742 
637( 
3999 

336) 
0988 
86/4 
624) 
3868 

50-3237 
5C0862 
5C8487 
52'6I1I 
53-37  36 

42-5709 
43-2/59 
43-8609 
44-5059 
45-/509 

5855 
2308 
8760 
52)2 
/665 

6002 
2457 
89)  ) 
5366 
)820 

6149 
2605 
9062 
55(9 
(976 

6295 
2754 
92)3 
5672 
2131 

6442 
2903 
9364 
5826 
2287 

6588 
3052 
95/5 
5979 
2442 

6735 
3200 
9666 
6/32 
2598 

688/ 
3349 
98/7 
6285 
2753 

7028 
3498 
9968 
6438 
2908 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

2562 
0203 
7845 
5487 
3(29 

2428 
#068 

7708 
5348 
2988 

2295 
9933 
7571 
5209 
2847 

2(62 
9798 
7434 
5070 
2706 

2028 
9663 
7297 
4931 
2565 

(895 
9527 
7160 
4792 
2424 

1762 
9392 
7022 
4653 
2283 

(628 
9257 
6885 
45(4 
2)42 

)494 
9(21 
6748 
4375 
200  ( 

54'(36I 
54-8986 
55-6611 
56-4235 
57')860 

45-7959 
46'44/fl 
47-0860 
4773/0 
48-3760 

8/)7 
4570 
(022 
7474 
3927 

8275 
4730 
f/84 
7639 
4093 

8433 
4889 
(346 
7803 
4260 

8590 
5049 
(508 
7967 
4426 

8748 
5209 
)67( 
8(32 
4593 

8906 
5369 
/S33 
8296 
4760 

9063 
5529 
1995 
8460 
4926 

922) 
5689 
2)57 
8624 
5092 

9378 
5848 
23(8 
8789 
5259 

71 

72 
73 
74 
75 

76 
77 
78 
79 
80 

0770 
84/2 
6054 
3695 
(337 

0628 
8268 
5907 
3547 
1/87 

0485 
8(23 
5761 
3399 
1037 

0342 
7978 
56(4 
3250 
0887 

0200 
7834 
5468 
3(02 
0736 

#057 
7689 
5321 
2954 
0586 

9914 
7544 
5(75 
2805 
0436 

977) 
7399 
5028 
2657 
0285 

9628 
7255 
488  ( 
2508 
#)35 

57-9485 
58-7110 
59-4735 
60-2359 
60-9984 

49'02/D 
49-6660 
50-3//0 
50-9560 
5C60K 

0379 
683) 
3284 
9736 
6)88 

0548 
7002 
3457 
99/2 
6366 

07/7 
7(73 
3630 

#087 
6544 

0885 
7344 
3803 
0263 
6722 

(054 
75(5 
3977 
0438 
6899 

(223 
7686 
4(50 
06(3 
7077 

(392 
7857 
4323 
0789 
7254 

)560 

8028 
4496 
0964 
7432 

(729 
8)99 
4669 
1(39 
7609 

76 
77 
78 
79 
80 

8( 
82 
83 
84 
85 

8979 
662  ( 
4262 
1904 
9546 

8827 
6467 
4107 
/746 
9386 

8675 
6313 
3951 
(589 
9227 

8523 
6(59 
3795 
(431 
9067 

837( 
6005 
3639 
1273 
8907 

8218 
585  ( 
3483 
1(15 
8748 

8066 
5696 
3327 
0957 
8588 

79)4 
5542 
3)7( 
0799 
8428 

776) 
5388 
30(5 
064  / 
8268 

6/7609 
62-5234 
63-2859 
64-0483 
64-8/08 

52-2461 
52'89(( 
53-5361 
54'/8// 
54-8261 

264) 
9093 
5545 
/998 
8450 

282) 
9275 
5730 
2)84 
8639 

300) 
9457 
59/4 
237( 
8828 

3(81 
9640 
6099 
2558 
9017 

3360 

9822 
6283 
2744 
9205 

3540 
#004 
6467 
293  ( 
9394 

3720 
0(86 
665( 
3117 
9583 

3900 
0368 
6836 
3303 
977) 

4079 
0550 
7020 
3490 
9960 

81 
82 
83 

84 
85 
"86 
87 
88 
89 
90 

86 
87 
88 
89 
90 

7(87 

4829 
247/ 
#1)3 
7754 

7026 
4666 
2306 
9946 
7585 

6865 
4503 
2(40 
9778 
74(6 

6703 
4339 
(975 
961  f 
7247 

6542 
4(76 
18(0 

9444 
7078 

6380 
4012 
1645 
9277 

6909 

62)8 
3849 
(479 
91)0 
6740 

6057 
3685 
(3(4 

8942 
657) 

5895 
3521 
/I48 
8775 
640) 

65-5733 
66'3358 
67-0983 
67-8607 
68-6232 

55-47  /) 
56'((6) 
56'76I2 
57'4062 
58-05(2 

4903 
)355 
7807 
4260 
07/2 

5094 
)548 
8003 
4457 
09/2 

5285 
(74( 
8198 
4655 
1112 

5476 
(935 
8394 
4853 
13)2 

5667 
2(28 
8589 
5050 
(5(2 

5858 
232  ( 

8784 
5248 
1711 

6048 
25(4 
8980 
5445 
1911 

6239 
2707 
9/75 
5643 
21)1 

6430 
2900 
9370 
5840 
23(0 

91 
92 
93 
94 
95 

5396 
3038 
0679 
832  ( 
5963 

5225 
2865 
0505 
8/45 
5785 

5054 
2692 
0330 
7968 
5606 

4883 
2520 
#(56 
7792 
5428 

47(3 
2347 
9981 
76/5 
5249 

4542 
2(74 
9806 
7439 
5071 

4370 
2001 
963( 
7262 
4892 

4(99 
)828 
9456 
7085 
4714 

4028 
)655 
9282 
6908 
4535 

69'3857 
70-/482 
70-9/07 
71-6731 
72-4356 

58'6962 
59-34(2 
59'9862 
60-63(2 
61-2763 

7/64 
36)7 
#069 
6521 
2974 

7367 
382i 
0276 
6730 
3)85 

7569 
4025 
0482 
6939 
3396 

7771 
4230 
0689 
7)48 
3607 

7973 
4434 
0895 
7357 

38/8 

8/75 
4638 
1102 
7565 
4029 

8377 
4842 
(308 
7774 
4240 

8579 
5047 
)5/5 
7982 
4450 

878) 
525) 
)72( 
8(9( 
466( 

91 
92 
93 
94 
95 
~96 
97 
98 
99 
100 

96 
97 
98 
99 
100 

49 

3605 
/246 
8888 
6530 
4/71 

3424 
/064 
8704 
6344 

3984 

3244 
0882 
8520 
6(58 
3796 

3064 
0700 
8336 
5972 
3608 

2884 
05/8 
8/52 
5786 
3420 

2703 
0336 
7968 
5600 
3233 

2523 
#(53 
7784 
54(4 
3045 

2342 
997  ( 

7599 
5228 
2856 

2)62 
9788 
74/5 
5042 
2668 

73-1981 
73-9606 
74-723) 
75'4855 
76-2480 

61-9213 
62-5663 
63'2((3 
63-8563 
64-50(3 

9426 
5878 
233) 
8783 
5236 

9639 

6094 
2549 
9003 
5458 

9853 
6309 
2766 
9223 
5680 

#066 
6525 
2984 
9443 
5902 

0279 
6740 
3202 
9663 
6/24 

0492 
6956 
34/9 
9883 
6346 

0705 
717) 
3637 
#/02 
6568 

09)8 

7386 
3854 
0322 

67^0 

1131 
760  / 
407/ 
054  / 
70)2 

50' 

49'   48'   47'   46' 

45'   44'   43'  |  42' 

41' 

60'  |  49'  |  48' 

4Y 

Sr 

45'   44' 

43'  |  42' 

41' 

SINE. 

COSINE.           49° 

242 


TRAVERSE  TABLES. 


40 

/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

'            COSINE. 

SINE.            40° 

20' 

21'  |  22'  |  23'  |  24'   25'  |  26'  |  27'   28' 

29' 

20'    21'  !  22'   23'   24'   25'  |  26'   27'   28'  |  2!)' 

( 

2 
3 
4 
5 
6 
7 
8 
9 
10 

7623 
5246 
2869 
0492 
8//5 

762/ 

5242 
2863 
0484 
8/05 

76/9 
5238 
2857 
0477 
8096 

76/7 

5235 
2852 
0469 
8086 

76/5 
523  / 
2846 
0462 
8077 

76/3 

5227 
2840 
0454 
8067 

76/2 
5223 
2835 
0446 
8058 

76/0 
52/9 
2829 
0439 
8049 

7608 
5216 
2824 
0431 
8039 

7606 
1-5212 
2'28/S 
3  '0424 
3'8030 

'6472 
(  '2945 
C94/7 
2'5889 
3-2362 

6475 
2949 
9424 
5898 
2373 

6477 
2954 
9430 
5907 
2384 

6479 
2958 
9437 
59/6 
2395 

64S/ 
2962 
9444 
5925 
2406 

6483 
2967 
9450 
5934 
24(7 

6486 
297  / 
9457 
5943 
2428 

6488 
2976 
9464 
595) 

2439 

6490 
2980 

9470 
5960 
2450 

6492 
2985 
9477 
5969 
246/ 

5738 
3360 
0983 
8606 
6229 

5726 
3347 
0968 
8589 

62/0 

57/5 
3334 
0953 
8572 
6/92 

5704 
332  ( 

0938 
8555 
6/73 

5692 
3308 
0923 
8538 
6154 

56S/ 
3294 
0908 
852; 
6/35 

5670 
328  / 
0893 
8504 
6//6 

5658 
3268 
0878 
8488 
6097 

5647 
3255 
0863 
847/ 
6078 

4-5636 
5  '3242 
6-0848 
6'8454 
7'6059 

3'8834 
4-5306 
5'I779 
5'825( 
6-4723 

8847 
5322 
/796 
827) 
4746 

886  ( 
5337 
(8/4 
829  / 
4768 

8874 
5353 
/832 
83/( 

4790 

8887 
5368 
(850 
833/ 
4812 

8900 
5384 
(867 
8351 
4834 

89/4 
5399 
(885 
837; 

4856 

8927 
54)5 
)903 
839) 

4878 

8940 
5430 
(920 
84(1 

4901 

8954 
5446 
(938 
8430 
4923 

II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

3852 
1475 
9098 
672; 
4344 

3S3/ 
(452 
9073 
6695 
43/6 

3811 
(430 
9049 
6668 
4287 

3790 
(407 
9024 
6642 
4259 

3769 
J385 
9000 
66/5 
423  / 

3748 
;362 
8975 
6589 
4202 

3728 
/339 
8951 
6563 
4/74 

3707 
(3)7 

8926 
6536 

4/46 

3686 
(294 
8902 
65/0 
4/18 

8-3665 
9'I27I 
9-8877 
(0-6483 
I  /  '4089 

7'((96 
77668 
S'4/40 
9-06/3 
97085 

1220 
7695 
4/69 
0644 
71  /8 

(244 
772  ( 
4(98 
0675 
7(52 

;269 
7748 
4227 
0706 
7(85 

(293 
7774 
4256 
0737 
72(8 

13/8 
7SO( 
4284 
0768 
725  ; 

/342 
7828 
43/3 
0799 
7284 

;366 
7854 
4342 
0830 
7318 

1391 
7881 
4371 
0861 
735  ( 

(4(5 
7907 
4399 
0892 
7384 

II 
12 
13 
14 
IS 

1967 
9590 
72/3 

4835 
2458 

(937 

9558 
7(79 

4800 
2421 

1906 
9526 
7;45 
4764 
2383 

;s/6 

9494 
7111 
4728 
2345 

(846 
9462 
7077 
4692 
2308 

;s/6 

9429 
7043 
4656 
2270 

1786 
9397 
7009 
462  / 
2232 

/756 
9365 
6975 
4585 
2/94 

(725 
9333 
6941 
4549 
2/57 

I2'(695 
I2'930I 
(3-6907 
(4-45(3 
15-2119 

(C'3557 

;roo3o 

(C6502 
12-2974 
(2'9447 

3593 
0067 
6542 
30/6 
949  / 

3628 
0(05 
6582 
3059 
9535 

3664 
0/43 
6622 
3/01 
9580 

3699 
0/80 
6662 
3/43 
9624 

3735 
0218 
6701 
3/85 
9668 

3770 
0256 
674) 
3227 
97;3 

3805 
0293 
678; 
3269 
9757 

384) 
033) 
682) 
33)  ( 
9801 

3876 
0369 
6861 
3353 
9845 

16 
17 
(8 
(9 
20 

21 
22 
23 
24 
25 

0081 
7704 
5327 
2950 
0573 

0042 
7663 
5284 
2905 
0526 

#002 
762J 

5240 
2860 
0479 

9963 
7580 
5/97 

28/4 
0432 

9923 
7538 
5/54 
2769 
0385 

9883 
7497 
5//0 
2724 
0337 

9844 
7455 
5067 
2679 
0290 

9804 
74/4 
5024 
2633 

0243 

9765 
7372 
4980 
2588 
0/96 

IS'9725 
167331 
17-4937 
IS'2543 
(9-0(49 

(3-59(9 
(4-239( 
(4-8864 
/  5  '5336 

/6';sos 

5966 
2440 
89/5 
5389 
1864 

60/2 
2489 
8966 
5442 
(919 

6059 
2538 
90/7 
5496 
1975 

6/05 
2586 
9068 
5549 
2030 

6/52 
2635 
9((9 
5602 
2085 

6)98 
2684 
9)69 
5655 
2141 

6245 
2733 
9220 
5708 
2196 

629  / 
278) 
927) 
576( 
2251 

6338 
2830 
9322 
58/4 
2307 

2) 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

8/96 

58/9 
3442 
(065 

86SS 

8/47 
5768 
3389 
(010 

863  / 

8098 
57;7 
3336 
0955 
8575 

8049 
5666 
3284 
090  / 
85/8 

8000 
56/5 
3231 
0846 
846/ 

795  / 
5564 
3/78 

079; 

8405 

7902 
55/3 
3/25 
0737 
8348 

7853 

5463 
3072 
0682 
8292 

7804 
54/2 
30/9 
0627 
8235 

(97755 
20-536) 
21-2967 
22-0573 
22  8/78 

;6'828I 
;  7  '4753 
I8'J225 
/S'7698 
)9'4/70 

8338 
48/3 
(287 
7762 
4237 

8396 
4873 
(349 
7826 
4303 

8454 
4933 
(4/2 
7891 
4370 

85/( 

4992 
(474 
7955 
4436 

8569 
5052 
(536 
80/9 
4502 

8626 
5)12 
)598 
8083 
4569 

8684 
5;72 
(660 
8)47 
4635 

8741 
5232 
(722 
82/2 
4702 

8799 
529  / 
(784 
8276 
4768 

31 
32 
33 
34 
35 

63/0 
3933 
(556 
9/79 

6S02 

6252 
3873 
1494 
9U5 
6736 

6/94 
38/3 
U32 

905; 

6670 

6/35 
3753 
(370 
8987 
6604 

6077 
3692 
;308 
8923 
6538 

6018 
3632 
1245 
8859 
6472 

5960 
3572 

;;s3 

8795 

6406 

590/ 

35/; 

II2/ 

873; 
6340 

5843 
345  ( 
(059 
8666 
6274 

23  5784 
24-3390 
25-0996 
25'8602 
26-6208 

20-0642 
2971  IS 

21-3587 
22-0059 
22-6532 

0711 
7(86 
3660 
0(35 
6609 

0780 
7257 
3733 
02/0 
6687 

0849 
7327 
3806 
0285 
6764 

09;  7 

7398 
3880 
036( 
6842 

0986 
7469 
3953 
0436 
69(9 

(054 
7540 
4026 
05)  ( 
6997 

;)23 
76O 

4099 
0587 
7074 

(192 
7682 
4(72 
0662 
7/52 

(260 
7753 
4245 
0737 
7229 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

4425 
2048 
967; 
7294 
49/7 

4357 
;978 
9599 
7220 
4841 

4289 
;909 
9528 
7)47 
4766 

4222 
(839 
9456 
7073 
469/ 

4;54 
1769 
9385 
7000 
46/5 

4086 
;699 
93/3 
6926 
4540 

40/8 
(630 
924  / 
6853 

4464 

3950 
(560 
9/70 
6779 
4389 

3882 
(490 
9098 
6706 
43(3 

27'38(4 
28-1420 
28-9026 
29-6632 
30-4238 

23-3004 
23-9476 
24-5949 
25'242) 
25-SS93 

3084 
9558 
6033 
2507 
8982 

3/64 
9640 
6/17 
2594 
907/ 

3243 
9722 
620  / 
2680 
9/59 

3323 

9804 
6286 
2767 
9248 

3403 
9886 
6370 
2853 
9337 

3483 
9968 
6454 
2939 
9425 

3562 

#050 
6538 
3026 
95)4 

3642 
0/32 
6622 
3112 

9602 

3722 
02(4 
6706 
3/98 
969  / 

36 
37 

38 
39 
40 

41 
42 
43 
44 
45 
~46 
47 
48 
49 
50 

2540 
0/63 
7786 
5408 
303/ 

2462 
0084 
7705 
5326 
2947 

2385 
#004 
7624 
5243 
2862 

2308 
9925 
7543 
5/60 
2777 

223  / 
9846 
7461 
5077 
2692 

2/53 
9767 
7380 
4994 
2607 

2076 
9688 
7299 
49N 
2522 

;999 
9608 
72/8 
4828 
2438 

(92/ 
9529 
7/37 
4745 
2353 

31  '1844 
3T9450 
32'7056 
33-4662 
34-2268 

26'5366 
27-1838 
27-83(0 
28  '4783 
29-1255 

5457 
1931 
8406 
4880 
(355 

5547 
2024 
850  / 
4978 
/455 

5638 
2//7 
8596 
5075 
/554 

5729 
2210 
8692 
5(73 
(654 

5820 
2303 
8787 
5270 
(754 

59)) 
2396 
8882 
5368 
(853 

6002 
2489 
8977 
5465 
/953 

6092 
2582 
9072 
5562 
2053 

6/83 
2675 
9/68 
5660 
2(52 

41 
42 
43 
44 
45 

0654 
8277 
5900 
3523 
//46 

0568 
8/89 
58/0 
3431 
/052 

048/ 

s;oo 

57/9 
3338 
0958 

0394 
8012 
5629 
3246 
0863 

0308 
7923 
5538 
3/54 
0769 

022; 
7834 
5448 
3061 
0675 

0/34 
7746 
5357 
2969 
05S/ 

#047 
7657 
5267 
2876 
0486 

996( 
7568 
5/76 
2784 
0392 

34-9874 
35-7480 
36  '5086 
37  '2692 
38-0297 

297727 
30-4200 
3  (  "0672 
3(7(44 
32-36(7 

7829 
4304 
0778 
7253 
3728 

7931 
4408 
0885 
7362 
3838 

8033 
45/2 

099; 

7470 
3949 

8)35 
46)6 
(098 
7579 
4060 

8237 
4720 
(204 
7687 
4/7( 

8339 
4825 
(310 
7796 
428( 

8441 
4929 
(4(6 
7904 
4392 

8543 
5033 
(523 
80)3 
4503 

8644 
5(37 
(629 
8/21 
46/3 

46 
47 
48 
49 
50 

51 
52 
53 

54 
55 

8769 
6392 
40/5 
(638 
926; 

8673 
6294 
39/5 
(536 
9/57 

8577 
6/96 
38/5 
1434 
9053 

84S/ 
6098 
37/5 
/332 
8950 

8385 
6000 
36/5 

;23; 

8846 

8288 
5902 
35/5 
1(29 
8742 

8/92 
5804 
34/5 
/027 
8639 

8096 
5706 
33/5 
0925 
8535 

8000 
5608 
32(5 
0823 
8431 

38-7903 
39  '5509 
40'3II5 
41-0721 
4C8327 

33-0089 
33  '656  ( 
34-3034 
34'9506 
35-5978 

0202 
6677 
3/5( 
9626 
6100 

03/5 
6792 
3269 
9745 
6222 

0428 
6907 
3386 
9865 
6344 

0541 
7022 
3504 
9985 
6466 

0654 
7(38 
3621 
«;04 
6588 

0767 
7253 
3738 
0224 
67)0 

0880 
7368 
3856 
0343 
683; 

0993 
7483 
3973 
0463 
6953 

((06 
7598 
4090 
0582 
7075 

51 
52 
53 
54 
55 

56 
57 
5S 
59 
60 

6883 
4506 
2/29 
9752 
7375 

6778 
4399 
2020 
964  / 
7262 

6673 
4292 

19;; 

9530 
7/49 

6567 
4184 
/S02 
94/9 
7036 

646; 
4077 
(692 
9308 
6923 

6356 
3969 
;583 
9/96 

68/0 

6250 
3862 
(473 
9085 
6697 

6;45 
3754 
(364 

8974 
6583 

6039 
3647 
(255 
8862 
6470 

42-5933 
43-3539 
44-1145 
44-8751 
45-6357 

36  '245  ( 
36'8923 
37-5395 
38'I868 
38-8340 

2575 
9049 
5524 
(999 
8473 

2699 
9/76 
5652 
2/29 
8606 

2823 
9302 
5781 
2260 
8739 

2947 
9428 
59(0 
239  ( 

8872 

3071 
9555 
6038 
252  / 

9005 

3(95 
9681 
6(66 

2652 
9/38 

33J9 
9807 
6295 
2783 
927) 

3443 
9933 
6423 
29)3 
9403 

3567 
#059 
6552 
3044 
9536 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

4998 
262J 
0244 
7867 
5490 

4883 
2504 
0/25 
7746 
5367 

4768 
2387 
#007 
7626 
5245 

4653 

227; 

9888 
7505 
5122 

4538 
2/54 
9769 
73S5 
5000 

4423 
2037 
9650 
7264 
4877 

4308 
(920 
9531 
7(43 
4755 

4/93 
/803 
94/3 
7022 
4632 

4078 
1686 
9294 
6902 
4509 

46  '3963 
47-;  569 
47-9/75 
48  '678  / 
49-4387 

39-48/2 
40-/285 
40-7757 
41  '4229 
42-0702 

4948 
(422 
7897 
437( 
0846 

5083 
(560 
8036 
4513 
0990 

52/8 
(697 
8/76 
4655 
M34 

5353 
(834 
83(6 
4797 
1278 

5488 
(972 
8455 
4938 
(422 

5623 
2)09 
8595 
5080 
)566 

5758 
2246 
8734 
5222 
17(0 

5893 
2383 
8874 
5364 
(854 

6028 
252  / 
90(3 
5505 
(997 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

3//3 
0736 
8358 
5981 

3604 

2988 
0609 
8230 
585; 
3473 

2864 
0483 
8/02 
572/ 
334) 

2740 
0357 
7974 
559  / 
3209 

26/5 
023  / 
7846 
546) 
3077 

249  ( 
#/04 
77/8 
5331 

2945 

2366 
9978 
7590 
520( 
28(3 

2242 
9852 
746  / 
507J 
268) 

2117 

9725 
7333 
4941 
2549 

50';993 

50-9599 
51-7205 
52-4810 
53  '24;  6 

427174 
43  '3646 
44'0((9 
44  '659  ( 
45-3063 

7320 
3795 
0269 
6744 
32)9 

7467 
3943 
0420 
6897 
3374 

76/3 
4092 
057/ 
7050 
3529 

7759 
4240 
0722 
7203 
3684 

7905 
4389 
0872 
7356 
3839 

805) 
4537 
1023 
7508 
3994 

8/98 
4685 
))73 
766( 
4(49 

8344 
4834 
(324 
78(4 
4304 

8490 
4982 
(474 
7966 
4459 

66 
67 
68 
69 
70 

71 

72 
73 
74 
75 

(227 
8850 
6473 
4096 
(7/9 

;094 
87;5 
6336 
3957 
1578 

0960 
8579 
6/98 
38/7 
;436 

OS26 
8443 
606/ 
3678 
1295 

0692 
8308 
5923 
3538 
1154 

0558 
8/72 
5785 
3399 

;o;2 

0424 
8036 
5648 
3259 
087( 

0290 
7900 
55/0 
3/20 
0729 

0/56 
7764 
5372 
2980 
0588 

54-0022 
54-7628 
55-5234 
56-2840 
57-0446 

45-9536 
46-6008 
47  '2480 
47-8953 
48-5425 

9693 
6)68 
2642 
9117 
5591 

9850 
6327 
2804 
928; 
5758 

#008 
6487 
2966 
9445 
5924 

0165 
6646 
3(28 
9609 
6090 

0322 
6805 
3289 
9773 
6256 

0480 
6965 
345) 
9936 
6422 

0637 
7/25 
36(2 
#/00 

6588 

0794 
7284 
3774 
0264 
6754 

095  ( 
7443 
3936 
0428 
6920 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 
SO 

9342 
6965 
4588 
22// 
9834 

9/99 
6820 
444; 
2062 
96S3 

9056 
6675 
4294 

;9;s 

9532 

89/2 
6530 
4/47 
(764 
93S/ 

8769 
6384 
4000 

;e/5 

923  / 

8626 
6239 
3853 
(466 
9080 

8482 
6094 
3706 
(3/7 
8929 

8339 
5949 
3558 
//68 
8778 

8/96 
5803 
34/( 
(0/9 
8627 

57'8052 
58-5658 
593264 
60-0870 
60-8476 

49'/897 
49-8370 
50-4842 

s;-;3;4 

5/7787 

2066 
8540 
50)5 
1490 
7964 

2234 
87;  / 
5/88 
(665 

8/4/ 

2403 
8882 
536/ 
/S40 
83;9 

257( 
9052 
5534 
20(5 
8496 

2739 
9223 
5706 
2/90 
8673 

2908 
9393 
5879 
2365 
8850 

3076 
9564 
6052 
2540 
9027 

3244 
9734 
6224 
2714 
9204 

34(2 
9905 
6397 
2889 
9381 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

7456 
5079 
2702 
0325 
7948 

7304 
4925 
2546 
0/67 
7788 

7151 
4770 
2390 
#009 
7628 

6999 
46/6 
2233 
9B5/ 
7468 

6846 
4461 
2077 
9692 
7308 

6693 
4307 
;920 
9534 
7147 

6540 
4/52 
(764 
9375 
6987 

6388 
3997 
;607 
92(7 
6827 

6235 
3843 
(450 
9058 
6666 

61-6082 
62-3688 
63-1294 
63-8900 
64'6506 

52-4259 
53-073; 
537204 
54-3676 
55-0/48 

4439 
09(3 
7388 
3862 
0337 

46  (S 
;095 
7572 
4048 
0525 

4798 
;277 
7756 
4235 
07;4 

4977 
(458 
7940 
442( 
0902 

5)57 
/640 
8/23 
4607 
/090 

5336 
)S2I 
8307 
4793 
;278 

55/5 
2003 
849  ( 
4979 
(467 

5695 
2)85 
8675 
5)65 
)655 

5874 
2366 
8858 
535  ( 
(843 

8( 
82 
83 
84 
85 
86 
87 
88 
89 
90 

557( 
3/94 
08/7 
8440 
6063 

5409 
3030 
0651 
8272 
5893 

5247 
2866 
0485 
8/05 
5724 

5085 
2702 
0320 
7937 
5554 

4923 
2538 
#;54 
7769 
5384 

476; 
2374 
9988 
760  ; 
52;5 

4599 
22/0 
9822 
7433 
5045 

4436 
2046 
9656 
7265 

4875 

4274 
(882 
9490 
7097 
4705 

65-4112 
66-1718 
66-9324 
67-6929 
68-4535 

55'662J 
56-3093 
56  '9565 
57-6038 
58-25/0 

£8(1 
3286 
9760 
6235 

27)0 

7002 
3479 
9955 
6432 
2909 

7/93 
3672 

#;5; 

6630 
3/09 

7383 
3864 
0346 
6827 
3308 

7574 
4057 
0540 
7024 
3507 

7764 
4250 
0735 

722; 

3707 

7954 
4442 
0930 
74(8 
3906 

8)45 
4635 
)I25 
76/5 
4/05 

8335 
4827 
)320 
7812 
4304 

91 
92 
93 
94 
95 

3686 
/309 
S93/ 
6554 
4/77 

35/4 
1/35 
8756 
6377 
3998 

3343 
0962 
858( 
6200 
38/9 

3/7/ 
0789 
8406 
6023 
3640 

3000 
06/5 
823/ 
5846 
346  / 

2828 
0442 
8055 
5669 
3282 

2657 
0268 
7880 
549  ( 
3/03 

24S5 
#095 
7704 
53/4 
2924 

23/3 
992  / 
7529 
5(37 
2745 

69'2I4I 
69-9747 
70-7353 
71-4959 
72-2565 

58-8982 
59-5455 
60-;  927 
60-8399 
6  (  '4872 

9(84 
5659 
2/33 

8608 
5082 

9386 
5863 
2339 
88/6 
5293 

9588 
6067 
2546 
9024 
5503 

9789  999( 
6270  I  6474 
2752  2958 
9233  ;  944( 
57(4  5924 

#)92 
6678 
3)63 
9649 
6(35 

0394 
688( 
3369 
9857 
6345 

0595 
7085 
3575 
#065 
6555 

0796 
7289 
3781 
0273 
6765 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

49 

(800 
9423 
7046 
4669 
2292 

1619 

9240 
6862 
4483 
2/04 

(439 
9058 
6677 
4296 
(9/5 

(258 
8875 
6492 

4/;o 
;727 

/077 
8692 
6308 
3923 
(538 

0896 
8509 
6)23 
3736 
1350 

07(5 
8326 
5938 
3549 

;/6i 

0534 
8/43 
5753 
3363 
0972 

0352 
7960 
5568 
3(76 
0784 

73-0171 
737777 
74-5383 
75'29S9 
76-0595 

62"  (344 

6278;6 
63-4289 
64-076/ 
647233 

(557 
803) 
4506 
0981 
7455 

(770 
8246 
4723 
(200 
7677 

/9S2 
846/ 
4940 
1419 
7898 

2)95 
8676 
5(58 
1639 
8/20 

2408 

889  / 
5375 
/85S 
834  / 

2620 
9)06 
5592 
2077 
8563 

2833 
932( 

5809 
2296 
8784 

3045 
9535 
6025 
25/6 
9006 

3258 
9750 
6242 
2735 
9227 

96 
97 
98 
99 

100 

40'  |  39'  |  38' 

37'  |  36'  |  35'   34'  |  33' 

32'    31' 

39'  |  38' 

37' 

36'   35'   34'   33' 

32'  |  31' 

SINE. 

COSINE.           49° 
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TRAVERSE  TABLES. 


40' 

/ 

2 
3 

4 
5 

COSINE. 

SINE.            40' 

30'   31'   32' 

33' 

34'  |  35'   30'  |  37'   38'   39' 

30'  |  31'   32'   33' 

34'  |  3.Y   30'  |  37'  j  38'   39' 

/ 
2 
3 
4 
5 

7604 
5208 
2812 
04(6 
8020 

7602 
5204 
2807 
0409 
8011 

7600 
5201 
2801 
040  f 
800  / 

7598 
5/97 
2795 
0394 
7992 

7596 
5/93 
2789 
0386 
7982 

7595 
5/89 
2784 
0378 
7973 

7593 
5/85 
2778 
037/ 
7964 

759  / 
5/82 
2772 
0363 
7954 

7589 
5178 
2767 
0356 
7945 

7587 
1-5174 
2'276I 
3'0348 
3-7935 

•6494 
/  "2989 
/  '9483 
2'597S 
$•2472 

6497 
2993 
9490 
5987 
2483 

6499 
2998 
9497 
5996 
2495 

650  / 
3002 
9503 
6004 
2506 

6503 
3007 
95/0 
60/3 
25/7 

6506 
30// 
95/7 
6022 

251'S 

650S 
30/5 
9523 
603  / 
2539 

65/0 
3020 
9530 
6040 
2550 

65/2 

3024 
9536 

6049 
2561 

65/4 
3029 
9543 
6057 
2572 

6 
7 
8 
9 

10 

5624 
3228 
OS32 
8437 
6041 

5613 
3215 
0817 
8420 
6022 

5602 
3202 
0802 

8403 
6003 

5590 
3189 
0787 
8386 

5984 

5579 
3/75 
0772 
8368 
5965 

5568 
3/62 
0757 
835/ 
5946 

5556 
3/49 
0742 
8334 

5927 

5545 
3/36 
0727 
83/7 

590  S 

5534 
3122 
07// 

8300 

58S9 

4-5522 
5  '3/09 
6  '0696 
6'82S3 
7-5870 

3  8?67 
4'546/ 
5"/956 
5-8450 
6-4945 

8980 
5477 
(974 
8470 
4967 

8993 
5492 
(991 
8490 
4989 

9007 
5508 
2009 
85/0 
50  // 

9020 
5523 
2027 
8530 
5033 

9033 
5539 
2044 
8550 

5055 

9046 
5554 
2062 
8570 
5077 

9060 
5570 
2080 
8590 
5/00 

9073 
5585 
2097 
8609 
5/22 

90S6 
560/ 
21  15 
8629 
5/44 

6 

7 
8 
9 
(0 

II 
12 
13 
It 
15 

3645 
1249 
8853 
6457 
4061 

3624 
1226 
8S28 
6430 
4033 

3603 
(203 
S804 
6404 
4004 

3582 
1181 
8779 
6377 
3976 

356  / 
//58 
8754 
635( 

3947 

354  / 
1/35 
8730 
6324 
39/9 

3520 
1113 
8705 
6298 
389  / 

3499 
1090 
B6II 
6271 
3862 

3478 
/067 
8656 
6245 
3834 

S'3457 
9-/044 
9'863/ 
(0  62/8 
//'3805 

7'  /  439 
7-7934 
8'4428 
9-0923 
9V4/7 

/464 
7960 
4457 
0954 
7450 

1488 
7987 
4486 
0985 
7484 

(5/2 
80/3 
45/4 
10/6 
75/7 

1537 
8040 
4543 
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9264 
6860 
4457 
2053 

9650 

72-8355 

73-5942 
74-3529 
75-1116 
75-8703 

62-3470 
62-9965 
63-6459 
64  '2954 
64'9448 

3682 
#/79 
6676 
3/73 
9669 

3895 
0394 
6892 
339) 
9890 

4107 

0608 
7/09 
36/0 

«//  / 

43(9 

0822 
7326 
3829 
0332 

453  / 

1037 
7542 
4048 
0553 

4743 
/25/ 
7759 
4266 
0774 

4955 
(465 
7975 
4485 
0995 

5/67 
(679 
8/91 
4704 
1216 

96 
97 
98 
99 
(00 

30' 

2!)'   M' 

27' 

•1C,'   25'   -24' 

23'  |  22' 

2J' 

30'    29'   28'   27'   2<>' 

25' 

24'  |  23'   22' 

21' 

" 

fcJIN  K. 

COSINK.             49° 

TRAVERSE  TABLES. 


40 
/ 

2 
3 
A 
5 

COSINE. 

SINE.             40° 

40'   41'   4  11'   4:!'   44'  |  45' 

4<>'   47'   48'  |  49' 

40'    41'   42'   43'  |  44'   45' 

46' 

47' 

48' 

49' 

/ 

2 
3 
4 

5 
6 
7 
8 
9 
10 

7585 
5/70 
2755 
034/ 
7926 

7583 
5/66 
2750 
0333 
79/6 

7>S( 
5/63 
2744 
0325 
7907 

7579 
5/59 
2738 
03/8 
7897 

7578 
5/55 
2733 
03/0 
7888 

7576 
5/5/ 

2727 
0303 
7878 

7574 
5/48 
272/ 
0295 
7869 

7572 
5(44 
27(6 
0287 
7859 

7570 
5140 
27/0 
0280 
7850 

7568 
C5/36 
2'2704 
3-0272 
3  '7840 

'65/7 
/  '3033 
(  '9550 
2'6066 
3-2583 

65/9 
3038 
9556 
6075 
2594 

652  / 

3042 
9563 
6084 
2605 

6523 
3046 
9570 
6093 
26/6 

6525 
305/ 
9576 
6/02 
2627 

6528 
3055 
9583 
6//0 
2638 

6530 
3060 
9589 
6//9 
2649 

6532 
3064 
9596 
6(28 
2660 

6534 
3068 
9603 
6/37 
267  / 

6536 
3073 
9609 
6(46 
2682 

6 

7 
8 
9 
10 

55// 
3096 
068/ 
8266 
585  / 

5499 
3083 
0666 
8249 
5832 

5488 
3069 
065/ 
8232 
5S/3 

5477 
3056 
0636 
82/5 
5794 

5465 
3043 
0620 
8/98 
5775 

5454 
3030 
0605 
8/81 

5757 

5443 
30/6 
0590 
8/64 
5738 

543  / 

3003 
0575 
8/47 
57/9 

5420 
2990 
0560 
8/30 
5700 

4'5408 
5'2976 
6-0544 
6-8112 
7-5681 

3-9099 
4-56/6 
5-2(33 
5'S649 
6-5/66 

9/(3 
563  ( 
2(50 
8669 
5/88 

9126 
5647 
2/68 
8689 
52/0 

9/39 
5662 
2186 
8709 
5232 

9/52 

5678 
2203 
8729 
5254 

9/66 
5693 
222  ( 
8748 
5276 

9/79 

5709 
2238 
8768 
5298 

9(92 
5724 
2256 
8788 
5320 

9205 
5739 
2274 
8808 
5342 

92/8 
5755 
229  ( 
8828 
5364 

II 
12 
13 
14 
IS 

3436 
/022 
8607 
6/92 
3777 

34/6 
0999 
8582 
6/65 
3749 

3395 
0976 
8557 
6/39 
3720 

3374 
0953 
8533 
6//2 
3692 

3353 
093  / 
8508 
6086 
3663 

3332 
0908 
8483 
6059 
3635 

33/( 
0885 
8459 
6033 
3606 

3290 
0862 
8434 
6006 
3578 

3269 
0839 
8409 
5979 
3549 

S'3249 
9-08)7 
9-8385 
(fl'5953 
1  T3  521 

7'(682 
7-8(99 
8-47/5 
9'(232 
97749 

1707 
8225 
4744 
(263 
7782 

/73/ 
8252 
4773 
(294 
78(5 

/755 
8278 
480f 
1325 
7848 

/779 
8305 
4830 
/3S6 
788( 

(804 
8331 
4859 
/386 
79/4 

(828 
8358 
4887 
(4(7 
7947 

(852 
8384 
49/6 
(448 
7980 

(876 
84/0 
4945 

1479 
80/3 

(900 
8437 
4973 
(5(0 
8046 

II 
12 
13 
U 
IS 

16 
17 
18 
19 

20 

1362 

8947 
6532 
4118 
(703 

/332 
89/5 

6498 
4082 
(665 

1301 
8883 
6464 
4046 
(627 

/27( 
885; 
6430 
4009 
(589 

(24( 

88/8 
6396 
3973 
/55/ 

(2/0 
8786 
6362 
3937 
(5/3 

1180 

8754 
6328 
390( 
(475 

//50 

872  ( 
6293 
3865 
(437 

11/9 
8689 
6259 
3829 
(399 

12-1089 
12-8657 
13-6225 
14-3793 
IS'1361 

/0-4265 
/C0782 
)  (  "7298 
(2-38(5 
/3'033/ 

4300 
08/9 
7338 
3857 
0376 

4336 
0857 
7378 
3899 
0420 

437  / 
0894 
74/7 
394  / 

0464 

4406 
0932 
7457 
3982 
0508 

4442 
0969 
7497 
4024 
0552 

4477 
(007 
7536 

4066 
0596 

45/2 
1044 

7576 
4/08 
0640 

4547 
(082 
76/6 
4/50 
0684 

4583 
1119 
7655 
4(92 
0728 

16 
17 
IS 
19 
20 

21 
22 
23 
24 
25 

9288 
6873 
4458 
2043 
9628 

9248 
683/ 
44/5 
/99S 
9581 
7/64 
4747 
233/ 
99/4 
7497 

9208 
6790 
437/ 
(952 
9534 

9/68 
6748 
4327 
(907 
9486 

9/29 
6706 
4284 
(86) 
9439 

9089 
6664 
4240 
/8/6 
939( 

9049 
6623 
4/96 
1770 
9344 

9009 
658  / 
4/53 
1724 
9296 

8969 
6539 
4/09 
(679 
9249 

IS'8929 
16-6497 
17-4065 
18-1633 
(8-9201 

(3'6848 
/4'3365 
(4'988/ 
/5'6398 
/6'29/4 

6894 
34/3 
9932 
6451 
2969 

694/ 
3462 
9983 
6504 
3025 

6987 
35/0 
#033 
6557 
3080 

7033 
3559 
0084 
6609 
3/35 

7080 
3607 
0/35 
6662 
3/90 

7(26 
3656 
0/85 
67/5 
3245 

7/72 
3704 
0236 
6768 
3300 

72/8 
3753 
0287 
6S2( 
3355 

7265 
380( 
0337 
6874 
3410 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 

72/4 

4799 
2384 
9969 
7554 

7//5 

4696 
2278 
9859 
7440 

7066 
4645 
2224 
9804 
7383 

70/6 
4594 
2/7/ 
9749 
7326 

6967 
4543 
2(18 
9694 
7270 

69/8 
449  / 
2065 
9639 
72/3 

6868 
4440 
20/2 
9584 
7/56 

68/9 
4389 
(959 
9529 
7099 

19-6769 
20-4337 
21-1905 
21  '9473 
227042 

16-9431 
17-5947 
18-2464 
18-8981 
19-5497 

9488 
6007 
2526 
9045 
5563 

9546 
6067 
2588 
9/09 
5630 

9603 
6/26 
2649 
9/72 
5696 

9660 
6/86 
27// 
9236 
5762 

97/8 

6245 
2773 
9300 
5828 

9775 
6305 
2834 
9364 
5894 

9832 
6364 
2896 
9428 
5960 

9889 
6424 
2958 
9492 
6026 

9947 
6483 
30(9 
9556 
6092 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

5/39 
2724 
0309 
7895 
5480 

5080 
2664 
0247 
7830 
54/3 

5022 
2603 
0/84 
7766 
5347 

4963 
2542 
0/22 
770  / 
5281 

4904 
2482 
#059 
7637 
52/4 

4845 
242/ 
9996 
7572 
5(48 

4786 
2360 
9934 
7508 
508) 

4727 
2299 
987/ 
7443 
50/5 

4668 
2238 
9808 
7378 
4948 

23'46IO 
24-2(78 
24  '9746 
2573(4 
26-4882 

20-2014 
20-8530 
21  '5047 
22'(563 
22-8080 

2082 
8601 

5120 
1638 
8157 

2(5( 
867( 
5/92 
(7/3 
8234 

22/9 
8742 
5265 
(788 
83/2 

2287 
88/3 
5338 
(863 
8389 

2356 
8883 
5411 
1938 
8466 

2424 
8954 
5483 
20(3 
8543 

2492 
9024 
5556 
2088 
8620 

2560 
9095 
5629 
2/63 
8697 

2629 
9(65 
570) 

2238 
8774 

31 
32 
33 
34 
35 

36 
37 
38 
39 

40 

3065 
0650 
8235 
5820 
3405 

2997 
0580 
8/63 
5746 
3330 

2928 
05/0 
809  / 
5672 
3254 

2860 
0440 
80/9 
5598 
3/78 

2792 
0369 
7947 
5524 
3/02 

2723 

0299 
7875 
5450 
3026 

2655 
0229 
7803 
5376 
2950 

2587 
0/58 
7730 
5302 
2874 

25/8 
0088 
7658 
5228 

2798 

27-2450 
28-00  (8 
28-7586 
29-5(54 
30  '2722 

23-4597 
24'(((3 
24-7630 
25-4/46 
26-0663 

4676 
1/95 
77(4 
4232 
075( 

4755 
;276 
7797 
43(8 
0839 

4835 
/35S 
7S8/ 
4404 
0928 

49/4 
(440 
7965 
4490 
(0/6 

4994 
1521 
8049 
4576 
(/04 

5073 
(603 
8/32 
4662 
//92 

5/52 
(684 
82(6 

4748 
/280 

523  / 

(766 
8300 
4834 
(368 

5311 
(847 
8384 
4920 
(456 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

099) 
8576 
6/61 
3746 
/33/ 

09/3 
8496 
6079 
3663 
/246 

0835 
84/6 
5998 
3579 

1160 

0757 
8337 
59/6 
3496 
/075 

0679 
8257 
5835 
34/2 
0990 

0602 
8(77 
5753 
3329 
0904 

0524 
8098 
567( 
3245 
08/9 

0446 
80/8 
5590 
3/6/ 
0733 

0368 
7938 
5508 
3078 
0648 

31-0290 
3/7858 
32-5426 
33-2994 
34-0562 

26-7(79 
27-3696 
28-02(3 
28-6729 
29-3246 

7270 
3789 
0307 
6826 
3345 

7360 
388; 
0402 
6923 
3444 

7451 
3974 
0497 
7020 
3544 

754  / 
4067 
0592 
7//7 
3643 

7632 
4/59 
0687 
72/4 
3742 

7722 
4252 
078  / 
73// 
3841 

78(2 
4344 
0876 
7408 
3940 

7902 
4437 
097/ 
7505 
4039 

7993 
4529 
(066 
7602 
4/38 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

89/6 
650; 

4087 
/672 
9257 

8829 
64/2 
3996 
/579 
9/62 

8742 
6323 

3904 
I486 
9067 

8655 
6234 
38/3 
/393 
8972 

8567 
6/45 
3722 
(300 
8877 

8480 
6056 
363) 
;207 
8783 

8393 
5966 
3540 
1114 
8688 

8305 
5877 
3449 
(02( 
8593 

82(8 
5788 
3358 
0928 
8498 

34-8/30 
35-5698 
36-3266 
37-0834 
37-8403 

29-9762 
30-6279 
3  /  '2795 
3T93/2 

32-5829 

9864 
6383 
290/ 
9420 
5939 

9965 
6486 
3007 
9528 
6049 

#067 
6590 
3//3 
9636 
6/59 

0168 
6694 
32/9 

9744 
6270 

0270 
6797 
3325 
9852 
6380 

0371 
690/ 
3430 
9960 
6490 

0472 
7004 
3536 
#068 
6600 

0573 
7/08 
3642 
0/76 
67/0 

0675 
7211 

3748 
0284 
6820 

51 
52 
53 
54 
55 

6842 
4427 
20/2 
9597 
7/82 

6745 
4328 
1912. 
9495 
7078 

6648 
4230 
/8/( 
9393 
6974 

6552 
4/3/ 
1711 

9290 
6870 

6455 
4032 
/6/0 

9;ss 

6765 

6358 
3934 
(509 
9085 
666  / 

626/ 
3835 
/409 
8983 
6556 

6(64 
3736 
(308 
8880 
6452 

6068 
3637 
(207 
8777 
6347 

38  '597  / 
39-3539 
40-1107 
40-8675 
41  '6243 

33-2345 
33'8862 
34'5378 
35-/S95 
35'84// 

2458 
8976 
5495 
20/4 
8533 

2570 
909  / 
56/2 
2/33 
8654 

2683 
9206 
5729 
2252 
8775 

2795 
9320 
5846 
237  ( 
8897 

2907 
9435 
5963 
2490 
90/8 

3020 
9550 
6079 
2609 
9/39 

3(32 
96^4 
6)96 
2728 
9260 

3245 
9779 
63/3 
2847 
938( 

3357 
9893 
6430 
2966 
9502 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 

57 
58 
59 
60 

4768 
2353 
9938 
7523 
5108 

466/ 
2245 
9828 
74N 
4994 

4555 
2/37 
97/8 
7299 
488/ 

4449 
2028 
9608 
7/87 

4767 

4343 
/920 
9498 
7075 
4653 

4236 
/8(2 
9388 
6963 

4539 

4/30 
/704 
9278 
6851 

4425 

4024 
(596 
9/67 
6739 
43/( 

39/7 
(487 
9057 
6627 
4/97 

42-3811 
43-1379 
43-8947 
44-6515 

45-4083 

36-4928 
37V  445 
37  796  / 
38-4478 
39-0994 

5052 
(570 
8089 
4608 
(/27 

5/75 
/696 
82/7 
4738 
(259 

5299 
(822 
8345 
4868 
(39/ 

5422 
(947 
8473 
4998 
/524 

5545 
2073 
860/ 
5/28 
/656 

5669 
2/99 
8728 
5258 
(768 

5792 
2324 
8856 
5388 
1920 

59(6 
2450 
8984 
55(8 
2052 

6039 
2575 
91  12 

5648 
2/84 

61 
62 
63 
64 
65 

2693 
0278 
7864 
5449 
3034 

2578 
OI6/ 
7744 
5327 
29/( 

2462 
#043 
7625 
5206 
2787 

2346 
9926 
7505 
5085 
2664 

2230 
9808 
7386 
4963 
254  / 

2//5 
9690 
7266 
4842 
24/7 

(999 
9573 
7/46 
4720 
2294 

/883 
9455 
7027 
4598 
2/70 

(767 
9337 
6907 
4477 
2047 

46-1651 
46-9219 
47-6787 
48-4355 
49^1923 

39-75(1 
40-4027 
4  (  '0544 
4C706/ 
42-3577 

7645 
4(64 
0683 
7202 
3721 

7780 
430  ( 
0822 
7343 
3864 

79/5 
4438 
096  / 
7484 

4007 

8049 
4574 
1/00 
7625 
4/5( 

8/83 
4711 
1239 
7766 
4294 

83/8 
4848 
(377 
7907 
4437 

8452 
4984 
1516 
8048 
4580 

8587 
5/2) 
(655 
8189 
4723 

8721 
5257 
/794 
8330 
4867 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

06/9 
8204 
5789 
3374 
0960 

0494 
8077 
5660 
3244 

0827 

0369 
7950 
553  / 
3//3 
0694 

0243 
7823 
5402 
2982 
0561 

#//8 
7696 
5273 
285  / 
0428 

9993 
7569 
5/44 
2720 
0296 

9868 
744  / 
50(5 
2589 
0/63 

9742 
73/4 
4886 
2458 
#030 

96/7 
7/87 
4757 
2327 
9897 

49-9491 
507059 
5  /  '4627 
52-2/95 
52-9764 

43-0094 
43'66/fl 
44-3/27 
44-9643 
45-6(60 

0239 
6758 
3277 
9796 
63/4 

0385 
6906 
3427 
9948 
6469 

0530 
7054 
3577 
#/00 
6623 

0676 
720( 
3727 
0252 
6778 

0821 
7349 
3877 
0404 
6932 

0967 
7497 
4026 
0556 
7086 

1112 

7644 
4176 
0708 
7240 

(258 
7792 
4326 
0860 
7394 

(403 
7939 
4476 
(0/2 
7549 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

8545 
6/30 
37/5 
(300 
8885 

84/0 
5993 
3577 
1160 
8743 

8275 
5857 
3438 
/OI9 
860; 

8/4/ 
5720 
3300 
0879 
8458 

8006 
5583 
3/6/ 
0739 
83/6 

787/ 
5447 
3022 
0598 
8(74 

7736 
53/0 
2884 
0458 
8031 

760  / 
5/73 
2745 
03/7 
7889 

7467 
5036 
2606 
0/76 
7746 

53-7332 
54-4900 
55-2468 
56-0036 
567604 

46  "2677 
46-9(93 
47-57(0 
48-2226 
48-8743 

2833 
9352 
5871 
2390 
8908 

2990 
95// 
6032 
2553 
9074 

3/46 
9670 
6/93 
27/6 
9239 

3303 
9828 
6354 
2879 
9405 

3459 
9987 
65/5 
3042 
9570 

36(6 
#(46 
6675 
3205 
9735 

3772 
0304 
6836 
3368 
9900 

3929 
0463 
6997 
353  ( 
#065 

4085 
062  / 
7(58 
3694 
023  ( 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

6470 
4055 
(641 
9226 

68// 

6326 
3909 
(493 
9076 
6659 

6(82 
3763 
/345 
8926 
6507 

6038 
36/7 
//97 
8776 
6356 

5894 
3471 
/049 
8626 
6204 

5749 
3325 
090  ; 
8476 
6052 

5605 
3/79 
0753 
8326 
5900 

546  / 
3033 
0604 
8/76 

5748 

53/6 

2886 
0456 
8026 
5596 

57-5(72 
58-2740 
59  -0308 
597876 
60-5444 

49'5?59 
50-  (776 
50-8293 
5  /  "4809 
52'/326 

5427 
/946 
8465 
4983 
/502 

5595 
2//6 
8637 
5/58 
;679 

5762 
2286 
8809 
5332 
1855 

5930 
2455 
898( 
5506 
2032 

6097 
2625 
9/53 

5680 
2208 

6265 
2795 
9324 
5854 
2384 

6432 
2964 
9496 
6028 
2560 

6600 
3(34 
9668 
6202 
2736 

6767 
3303 
9840 
6376 
29(3 

76 
77 
78 
79 

80 

8/ 
82 
83 
84 
85 

4396 
1981 

9566 
7/5/ 

4737 

4242 
(826 
9409 
6992 
4575 

4089 
(670 

925; 

6833 

44/4 

3935 
(5/5 
9094 
6673 
4253 

378  / 
/359 
8936 
65/4 
4092 

3628 
;203 
8779 
6355 
3930 

3474 
(048 
862  / 
6/95 
3769 

3320 
0892 
8464 
6035 
3607 

3/66 
0736 
8306 
5876 
3446 

6/-30/2 
62-0580 
62-8/48 
63-5716 
64-3284 

527842 
53-4359 
54-0875 
54-7392 

55-3909 

802  / 
4540 
(059 
7577 

4096 

8200 
4721 
(242 
7763 
4284 

8378 
490  / 
(425 
7948 
447; 

8557 
5082 
/608 
8/33 
4658 

8735 
5263 
1791 
8318 
4846 

89/4 
5444 
(973 
8503 
5033 

9092 
5624 
2/56 
8688 
5220 

927( 
5805 
2339 
8873 

5408 

9449 
5985 
2522 
9058 
5595 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

2322 
9907 
7492 
5077 
2662 

2/59 

9742 
7325 
4908 
2492 

(995 
9577 
7/58 
4740 
2321 

(832 
94/2 
699  / 
457  / 
2/50 

/669 
9247 
6824 
4402 
(979 

;506 
9082 
6657 
4233 
1809 

(343 
89(6 
6490 
4064 
(638 

((79 
875  ( 
6323 

3895 
(467 

(0(6 
8586 
6(56 
3726 
(296 

65-0852 
65-8420 
66-5988 
67-3556 
6S-//25 

56-0425 
56-6942 
57-3458 
57-9975 
58  '649  / 

06/5 
7(34 
3652 
#/7( 

6690 

0805 
7326 
3847 
0368 
6889 

0994 
7517 
4041 
0564 
7087 

f/84 

7709 
4235 
0760 
7285 

(373 
7901 
4429 
0956 

7484 

(563 
8093 
4622 
((52 

7682 

/752 
8284 
4816 
1341 

7880 

(942 
8476 
50/0 
/544 
8079 

2131 
8667 
5204 
1740 
8277 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

0247 
7833 
54/8 
3003 
0588 

#075 
7658 
524; 
2825 
0408 

9902 
7484 
5065 
2646 
0228 

9730 
7309 
4888 
2468 
#047 

9557 
7/34 
47/2 
2290 
9867 

9384 
6960 
4535 

2111 
9687 

92/( 
6785 
4359 
(933 
9506 

9038 
66/0 
4182 
(754 
9326 

8866 
6435 
4005 
(575 
9(45 

68-8693 
69-6261 
70-3829 
71-1397 
71-8965 

59  "3008 
59-9525 
60  '604  / 
6  /  "2558 
61  '9074 

3209 
9728 
6246 
2765 
9284 

34(0 
993  ( 
6452 
2972 
9493 

3610 
#/33 
6657 
3180 
9703 

3811 
0336 
6862 
3387 
9912 

401  1 
0539 
7067 
3594 
#122 

42/2 
0742 
727) 
380  ( 
033  ( 

44/2 
0944 
7476 
4008 
0540 

46(3 
//47 
768  / 
42(5 
0750 

48(3 
(350 
7886 
4422 
0959 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

49 

8/73 
5758 
3343 
0928 
85/4 

799  / 
5574 
3/58 
074  / 
8324 

7809 
5390 
2972 
0553 
8/34 

7627 
5206 
2786 
0365 
7945 

7445 
5022 
2600 
#/77 
7755 

7262 
4838 
24/4 
9989 
7565 

7080 
4654 
2228 
980( 
7375 

6898 
4470 
204  ( 
96/3 
7/85 

67(5 
4285 
(855 
9425 
6995 

72-6533 
73-4101 
74-1669 
74-9237 
75-6805 

62  '559  / 
63-2/07 
63-8624 
64'5/4( 
65"  (657 

5803 
232  ( 

8840 
5359 
(878 

6014 
2535 
9056 
5577 
2098 

6226 
2749 
9273 
5796 
23/9 

6438 
2963 
9489 
60/4 
2539 

6649 
3177 
9705 
6232 
2760 

686  / 
339  ( 
9920 
6450 
2980 

7072 
3604 
#/36 
6668 

3200 

7284 
38/8 
0352 
6886 
342  / 

7495 
4032 
0568 
7(04 
364( 

96 
97 
98 
99 
100 

20' 

19' 

18' 

IV 

16' 

16' 

14' 

13' 

n? 

11' 

20' 

19'  |  18'  |  17' 

16' 

15'   14' 

13'  |  12' 

11' 

SINE. 

COSINE. 

49° 

SM6 


TRAVERSE  TABLES. 


40 
; 

2 
3 

4 
5 
6 
7 
8 
9 
(0 

COSINE. 

SINE.            40* 

/io' 

51'   52'   53'   54'   6.V   5(i'   57'  j  58'    59' 

50'    51'  |  62'   5:r  |  54'   55'  |  511'   5?' 

58' 

5ST 

7566 
5/32 
2698 
0265 
7831 

7564 
5/28 
2693 
0257 
782( 

7562 
5/25 
2687 
0249 
78/2 

7560 
5(2( 
268( 
0242 
7802 

7559 
5((7 
2676 
0234 
7793 

7557 
5((3 
2670 
0227 
7783 

7555 
5/09 
2664 
02/9 
7774 

7553 
5(06 
2658 
02/( 
7764 

755( 
5(02 
2653 
0204 
7755 

"7549 
1-5098 
2-2647 
3-0(96 
3-7745 

'6539 
C3077 
C96  (6 
2-6(54 

3-2693 

654( 
3082 
9622 
6(63 

2704 

6543 
3086 
9629 
6/72 
27(5 

6545 
3090 
9636 

6/8( 
2726 

6547 
3095 
9642 
6/90 

2737 

6550 
3099 
9649 
6(98 

2748 

6552 
3(04 
9655 
6207 

2759 

6554 
3(08 
9662 
6216 
2770 

6556 
3//2 
9669 
6225 
278/ 

6558 
3((7 
9675 
6234 
2792 

/ 

2 
3 

4 
5 
6 

7 
( 
9 
(0 

5397 
2963 
0529 
8095 
566  / 

5385 
2950 
0514 
8078 
5642 

5374 
2936 
0499 
806  ( 
5623 

5363 
2923 
0484 
8044 
5604 

535  ( 
29/0 
0468 
8027 
5585 

5340 
2896 
0453 
80/0 
5566 

5328 
2883 
0438 
7993 
5547 

53/7 
2870 
0423 
7975 
5528 

5305 
2856 
0407 
7958 

5509 

4  '5294 
5-2843 
6-0392 
67941 
7'5490 

3.9232 
4-5770 
5-2309 
5-8847 
6'5386 

9245 
5786 
2326 
8867 
5408 

9258 
580( 
2344 
8887 
5430 

927( 

58/6 
2362 
8907 
5452 

9284 
5832 
2379 
8927 
5474 

9298 
5847 
2397 
8946 
5496 

93// 
5863 
24)4 
8966 
55/8 

9324 
5878 
2432 

89S6 
5540 

9337 
5893 
2450 
9006 
5562 

9350 

5909 
2467 
9026 

55S4 

/( 
/2 
13 
(4 
/5 
/6 
(7 
(8 
19 
20 

3228 
0794 
8360 
5926 
3492 

3207 
077( 
8335 
5899 
3464 

3/86 
0748 
83/0 
5873 
3435 

3/65 
0725 
8286 
5846 
3407 

3/44 
0702 
826  ( 
58/9 
3378 

3/23 
0680 
8236 
5793 
3349 

3/02 
0657 
82// 
5766 
332( 

308/ 
0634 
8187 
5739 
3292 

3060 
06f( 
8/62 
57/3 
3264 

8'3039 
9'0588 
9-8/37 
(0  5686 
(  1  '3235 

7'i925 
7-8463 
S'5002 
9'I54I 
9'8079 

(949 
8490 
503  ( 
(571 
8((2 

(973 
85(6 
5059 
(602 
8(45 

/997 
8543 
5088 
/633 
8(78 

202/ 
8569 
5//6 

1664 
82  // 

2046 
8595 
5(45 
(694 

8244 

2070 
8622 
5/73 
(725 
8277 

2094 
8648 
5202 
(756 
83/0 

2//S 
8674 
523  ( 
(787 

8343 

2/42 
870/ 
5259 
(818 
8376 

(( 
12 
13 
(4 
IS 

/058 
8625 
6191 

3757 
/323 

(028 
8592 
6(56 
3721 
/285 

0997 
8560 
6/22 
3685 
(247 

0967 
8527 
6088 
3648 
1209 

0937 
8495 
6054 
36(2 
(I7( 

0906 
8463 
60/9 
3576 
((33 

0876 

8430 
5985 
3540 
(094 

0845 
8398 
595  ( 
3504 
(056 

08(5 
8365 
59/6 
3467 
10/8 

(2-0784 
(2'8333 
(3'5882 
14-3431 

(5'09SO 

(0-46/8 
/C((56 

(C7695 
(2-4234 
(3-0772 

4653 
((94 
7735 
4275 
08/6 

4688 
)23( 

7774 
43(7 
0860 

4723 
(269 
7814 
4359 
0904 

4759 
(306 
7853 
4401 
0948 

4794 
(343 
7893 
4443 
0992 

4829 
(38( 
7932 
4484 
1036 

4864 
(4(8 
7972 
4526 
(OSO 

4899 
(455 
80/2 
4568 
//24 

4934 
(493 
805( 
46/0 
f/68 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

8S89 
6455 
4021 
(588 
9154 

8849 
64/3 
3978 
/542 
9(06 

6809 
6372 
3934 
(496 
9059 

8769 
6330 
3890 
(451 

90  (/ 

8729 
6288 
3846 
(405 
8963 

8689 
6246 
3802 
(359 
89(6 

8649 
6204 
3759 
(3(3 
8868 

8609 
6/62 
37/5 
(268 
8820 

8569 
6120 
367  / 
(222 
8773 

/5J8529 
(6'6078 
17  '3627 
18-1176 
18-8725 

/373/( 
/4'3849 
(5-0388 
/  5  '6927 
/  6  '3465 

7357 
3898 
0439 
6979 
3520 

7403 
3946 
0489 
7032 
3575 

7449 
3995 
0540 
7085 

3630 

7496 
4043 
0590 
7/38 
3685 

7542 
409  / 
064  / 
7/91 
3740 

7588 
4(40 
069  / 
7243 
3795 

7634 
4/83 
0742 
7296 
3850 

76SO 
4236 
0793 
7349 
3905 

7726 
4285 
0843 
740  / 
3960 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

6720 
4286 
(852 
94(8 

6984 

6670 
4235 
(799 
9363 
6927 

6621 
4183 
(746 
9308 
6870 

657  / 

4/32 
(692 
9253 
68/3 

6522 
4080 
1639 
9(98 
6756 

6472 

4029 
(586 
9/42 
6699 

6423 
3978 
/532 

90S7 
6642 

6373 
3926 
(479 
9032 
6585 

6324 

3875 
(426 
8976 
6527 

(9-627.4 
20'3823 
21-1372 
2T892I 
22-6470 

(7'0004 
(7-6542 
I8-308( 
(8-9620 
(9'6/58 

0061 
6602 
3/43 
9683 

6224 

0((8 
666( 
3204 
9747 
6290 

0/75 
672( 
3266 
98(( 
6356 

0233 
6780 
3327 
9875 
6422 

0290 
6839 
3389 
9939 

6488 

0347 
6899 
345) 
#002 
6554 

0404 
6958 
35/2 
0066 
6620 

046( 
70/7 
3574 
0/30 

6686 

05/8 
7077 
3635 
0/93 
6752 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

455  ( 
2/17 
9683 
7249 
48(5 

4492 
2056 
9620 
7(84 
4749 

4433 
(995 
9557 
7120 
4682 

4374 
1934 
9494 
7055 
46(5 

43/5 
(873 
9432 
6990 
4549 

4256 
(8/2 
9369 
6925 
4482 

4/96 
/75/ 
9306 
686( 
44/5 

4/37 
(690 
9243 
6796 
4349 

4078 
(629 
9/80 
673/ 
4282 

23-40/9 
24-/56S 
24-91/7 
25-6666 
26-42/5 

20-2697 
20-9235 
2T5774 
22-23/3 
22'885( 

2765 
9306 
5847 
2388 
8928 

2833 
9376 
59/9 
2462 
9005 

290( 
9447 
5992 
2537 
9082 

2970 
95(7 
6064 
26(2 
9(59 

3038 
9587 
6/37 
2687 
9236 

3/06 
9658 
62/0 
276  / 
93/3 

3(74 
9728 
6282 
2836 
9390 

3242 
9798 
6355 
29// 
9467 

33/0 
9869 
6427 
2985 
9544 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

238( 
9947 
75(4 
5080 
2646 

23(3 
9877 
7441 
5006 
2570 

2244 
9807 
7369 
493  / 
2494 

2/76 
9736 
7297 
4857 
24(8 

2(07 
9666 
7224 
4783 
2341 

2039 
9595 
7/52 
4709 
2265 

(970 
9525 
7080 
4634 
2/89 

/90( 
9454 
7007 
4560 
2/(3 

(833 
9384 
6935 
4486 
2036 

27  '(764 
27-93/3 
28-6862 
29-44  (/ 
30-/960 

23-5390 
24  '(929 
24-8467 
25-5006 
26  '(544 

5469 
20/0 
855  / 
5092 
(632 

5548 
209  / 
6634 
5/77 

/720 

5628 

2/73 
87(8 
5263 

(80S 

5707 
2254 
8602 
5349 
(£96 

5786 
2335 
8885 
5435 
/9S4 

5865 

24/7 
8969 
5520 
2072 

5944 
2498 
9052 
5606 
2/60 

6023 
2579 
9/36 
5692 
2248 

6/02 
266( 
92/9 
5777 
2336 

4( 
42 
43 
44 
45 

02/2 
7778 
5344 
2911 
0477 

0(34 
7698 
5263 
2827 
039  1 

#056 
76/8 
5/8( 
2743 
0305 

9978 
7538 
5099 
2659 
0220 

9900 
7458 
50/7 
2576 
0(34 

9822 
7378 
4935 
2492 
#048 

9744 
7298 
4853 
2408 
9963 

9666 
72/8 
477) 
2324 
9877 

9587 
7(38 
4689 
2240 
979( 

30-9509 
3C7058 
32-4607 
33-2/56 
33-9705 

26'8083 
27-4622 
28-//60 
28-7699 
29  '4237 

8173 
47(4 
(255 
7796 
4336 

8263 
4806 
(349 
7892 
4435 

8.554 
4899 
/444 
7989 
4534 

8444 
499) 
/539 
8086 
4633 

8534 
5083 
/633 
8/83 
4732 

6624 
5(76 
1728 
8279 

483/ 

87/4 
5268 
(822 
8376 
4930 

8804 
5360 
(9(7 
8473 
5029 

8894 
5453 
20// 
8569 
5/28 

4/ 
42 
43 
44 
45 

46 
47 
48 
49 

50 

8043 
5609 
3/75 
074  ( 

8307 

7955 
5520 
3084 
0648 
82/2 

7868 
5430 
2992 
0555 
8((7 

7780 
534( 
2901 
0462 

8022 

7693 
525  ( 
28(0 
0368 
7927 

7605 
5/62 
27/8 
0275 
7832 

75/7 
5072 
2627 
OI8f 
7736 

7430 
4982 
2535 
#088 
764( 

7342 
4893 
2444 
9995 
7546 

34-7254 

35-4803 
36-2352 
36-9901 
37-7450 

30-0776 
30-73/5 
3  1  '3853 
32'0392 
32-6930 

0877 
74/8 
3959 
0500 
704/ 

('97S 
752( 
4064 
0607 
7/51 

(080 
7625 
4(70 
0715 

7260 

1181 
7728 

4276 
0823 
7370 

/282 
7832 
43S( 
093  / 

7480 

/383 
7935 
4487 
(038 
7590 

1484 
8038 
4592 
//46 

7700 

(585 
8(4( 
4698 
(254 
78/0 

(686 
8245 
4803 
(36( 

7920 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
f,0 

5874 
3440 
(006 
8572 
6138 

5777 
334/ 
0905 
8469 

6034 

5679 
3242 
0804 
8367 
5929 

5582 
3(43 
0703 
8264 
5824 

5485 
3044 
0602 
8I6( 
57(9 

5388 
2945 
050  / 
8058 
56/5 

529  / 
2846 
0400 
7955 
55/0 

5/94 
2747 
0299 
7852 
5405 

5096 
2647 
0(98 
7749 
5300 

38-4999 
39-2548 
40-0097 
40-7646 
4T5/95 

33  3469 
34'OOOS 
34-6546 
35-3085 
35-9623 

3581 
0/22 
6663 
3204 
9745 

3694 
0237 
6780 
3323 
9866 

3806 
035  ( 
6896 
344  ( 
9986 

39/8 
0465 
70/3 
3560 
#/07 

4030 
0580 
7/29 
3679 
0228 

4/42 
0694 
7246 
3797 
0349 

4254 
0808 
7362 
39/6 
0470 

4366 
0922 
7478 
4035 
059  / 

4478 
(037 
7595 
4/53 
07/2 

51 
52 
S3 
54 
55 
56 
57 
58 
59 
60 

3704 
(270 
8837 
6403 
3969 

3598 
((62 
8726 
629  ( 

3855 

349( 
(054 
8616 
6)78 
374( 

3385 
0945 
8505 
6066 
3626 

3278 
0836 
8395 
5954 
35(2 

3171 
0728 
8285 
5841 
3391 

3065 
0619 
8/74 
5729 
3283 

2958 
05/( 

8063 
56(6 
3/69 

285  ( 
0402 
7953 
5504 
3055 

42-2744 
43-0293 
437842 
44  '539  / 
45-2940 

36-6(62 
37  '270  ( 
37  "9239 
38  5778 
39-23(7 

6285 
2826 
9367 
5908 
2449 

6409 
2952 
9495 
6038 
2581 

6532 
3077 
9622 
6/67 

27/3 

6655 
3202 
9750 
6297 
2844 

6778 
3328 
9S77 
6427 
2976 

6901 
3453 
#005 
6556 

3/08 

7024 
3578 
0/32 
6686 
3240 

7/47 
3703 
0259 
68/6 
3372 

7270 
3829 
0387 
6945 
3504 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

(535 
9101 

6667 
4233 
(800 

(4/9 
8983 
6547 
41/2 
(676 

(303 
8865 
6428 
3990 
(552 

((87 
8747 
6308 
3868 
1429 

(07( 
8629 
6(88 
3746 
(305 

0954 
85  // 
6068 
3624 
1181 

0838 
8393 
5948 
3502 
(057 

0722 
8275 
5828 
3380 
0933 

0606 
8156 
5707 
3258 
0809 

46-0485 
46'8038 
47-5587 
48-3/36 
49-0685 

39'8855 
40-5394 
4)  -1932 
4CS47/ 
42-50/0 

8989 
5530 
207/ 
86/2 
5(53 

9(24 
5667 
22(0 
8753 
5296 

9258 
5803 
2348 
8893 

5439 

9392 
5939 
2487 
9034 
5582 

9526 
6076 
2625 
9/75 
5724 

9660 
6212 
2764 
93/5 
5867 

9794 
6348 
2902 
9456 
60/0 

9928 
6484 
3040 
9597 
6/53 

#062 
6620 
3/79 
9737 

6196 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

9366 
6932 
4498 
2064 
9630 

9240 
6804 
4369 
(933 
9497 

9(/5 

6677 
4239 
(802 
9364 

8989 
6549 
4((0 
(670 
923( 

8863 
6422 
3980 
(539 

9097 

8738 
6294 
385  / 
/407 
8964 

86(2 
6(67 
372  ( 
/276 
883  / 

8486 
6039 
3592 

(144 
8697 

8360 
59(( 
3462 
(0(3 
8564 

49-8234 
50-5783 
5  /  "3332 
52-OS8I 
52-8430 

43'  (548 
43-8087 
44-4625 
45"//64 

45V703 

(693 

8234 
4775 
(3/6 

7S57 

(839 
8382 
4925 
(468 
8011 

/9S4 
8529 
5074 
(6/9 
8(65 

2(29 
8676 
5224 
(77/ 
83/9 

2274 
6824 
5373 
(9r23 

8472 

2419 
8971 
5523 
2074 
8626 

2564 
9//S 
5672 
2226 

8780 

2709 
9265 
582( 
2378 
8934 

2854 
94(2 
597/ 
2529 

9088 

71 
72 
73 
74 
75 

7/97 
4763 
2329 
9895 
7461 

706( 
4626 
2190 
9754 
73(8 

6926 
4489 
205  / 
96/3 
7(76 

6791 
4352 
1912 
9472 
7033 

6656 
42/5 
(773 
9332 
6890 

652  / 
4077 
1634 
9/91 
6747 

6385 
3940 
(495 
9050 
6604 

6250 
3803 
(356 
8909 
6461 

61(5 
3666 
(2(7 
8767 
63(8 

53-5979 
54-3528 
SS'1077 
55-8626 
56-6/75 

46'424( 
47-0780 
47-73/8 
48-3857 
49-0396 

4398 
0938 

7479 
4020 
056  / 

4554 
(097 
7640 
4(83 
0726 

47(0 
(255 
7800 
4345 
089  1 

4866 
/4/3 
796/ 
4508 
/056 

5022 
(572 
8(2( 
467( 
(22( 

5/78 
(730 
8282 
4833 
(385 

5334 
1888 
8442 
4996 
/550 

5490 
2046 
8602 
5/59 
(7/5 

5646 
2204 
8763 
532( 
1880 

71 
72 
73 
74 
75 

76 
77 
78 

79 

80 

5027 
2593 
0(60 
7726 
5292 

4883 
2447 
Mfl 

7575 
5/40 

4738 
2300 
9863 
7425 
4987 

4593 
2(54 
97/4 
7275 

4835 

4449 
2007 
9566 
7124 
4683 

4304 
1961 

94/7 
6974 
4530 

4(59 
(7(4 
9268 
6823 
4378 

40(4 
(567 
9(20 
6673 
4225 

3869 
(420 
897  ( 
6522 
4073 

57-3724 
58'(273 
58  8822 
59'637( 
60-3920 

49-6934 
50-3473 
5COO(2 
5C6550 
52-3089 

7(02 
3642 
0/83 
6724 
3265 

7269 
38(2 
0355 
6898 
3441 

7436 
398  / 
0526 
7072 
36/7 

7603 
4/50 
0698 
7245 
3793 

7770 
4320 
0869 
74(9 
3969 

7937 
4489 
1041 
7593 
4/44 

8(04 
4658 
(2(2 
7766 
4320 

827  / 
4827 
/383 

7940 
4496 

8438 
4996 
(555 
81/3 
4672 

76 
77 
78 
79 
80 

/ 
82 
83 
84 
85 
86 
87 
88 
89 
90 

2858 
0424 
7990 
5556 
3(23 

2704 
0268 
7832 
5397 
296  ( 

2550 
#//2 
7674 
5237 
2799 

2396 
9956 
75/6 
5077 
2637 

224  / 
9800 
7358 
49/7 
2475 

2087 
9644 
7200 
4757 
23/4 

/933 
9487 
7042 
4597 
2(52 

(778 
933  ( 
6884 
4437 
(990 

(624 
9(75 
6726 
4277 
(827 

61  '(469 
6/-90/S 
62-6567 
63'4<(6 
64  -(665 

52'9627 
53-6(66 

54-2705 
54-9243 

55-5782 

9806 
6346 
2887 
9428 
5969 

9984 
6527 
3070 
96(3 
6(56 

#(62 
6707 
3252 
9798 

6343 

0340 
6887 
3435 
9982 

6530 

05(8 
7068 
36/7 
#/67 

67/7 

0696 
7248 
3800 
0352 

6903 

0874 
7428 
3982 
0536 
7090 

(052 
7608 
4/64 
072  ( 

7277 

/230 
7788 
4347 
0905 

7464 

91 

82 
83 
84 
85 

0689 
8255 
582( 
3387 
0953 

0525 
8089 
5654 
32/8 
0782 

036  ( 

7924 
5486 
3049 
06M 

0/98 
7758 
53(9 
2879 
04.0 

#034 
7593 
5(5( 
27/0 
0268 

9870 
7427 
4983 
2540 
#097 

9706 
726  ( 
48/6 
2370 
9925 

9542 
7095 
4648 
220  ( 
9754 

9378 
6929 
4480 
203  ( 
95S2 

64-92(4 
65-6763 
66-43(2 
67'(86( 
67  94/0 

56-2320 
56-8859 
57-5398 
58V936 
58-8475 

25/0 
9050 
559/ 
2/32 
8673 

2699 
9242 
5785 
2328 
8S7( 

2888 
9433 
5978 
2524 

9069 

3077 
9624 
6/72 
27/9 
9267 

3266 
98(6 
6365 
29/5 
9465 

3455 
#007 
6559 
3111 

9662 

3644 
0198 
6752 

3306 
9860 

3833 
0389 
6945 
3502 
#058 

4022 
0580 
7/39 
3697 
0256 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

8519 
6086 
3652 
(2/8 
8784 

8346 
59/( 
3475 
(039 
8603 

S/73 
5736 
3298 
0860 

8423 

6000 
5560 
3121 
068  ( 

8242 

7827 
5385 
2944 
0502 
806  ( 

7653 
52/0 
2767 
0323 
7880 

7480 
5035 
2589 
#/44 
7699 

7306 
4859 
24(2 
9965 
75(8 

7(33 
4684 
2235 
9786 

7337 

68  6959 
69-4508 
70-2057 
70-9606 
7T7/55 

59-50/3 
60-/552 
60'809( 
6  /  '4629 

62'//68 

52(4 
(755 
8295 
4836 
(377 

54(4 
(957 
8500 
5043 
/5S6 

56/4 
2/59 
8704 
5250 
/795 

58/4 
2362 
8909 
5456 
2004 

6014 
2564 
9//3 
5663 

22/3 

62/4 
2766 
93/8 
5870 
242) 

64/4 
2968 
9522 
6076 
2630 

66(4 
3(70 
9726 
6283 
2839 

68/4 
3372 
993  / 
6489 

3048 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

49 

6350 
3916 
(483 
9049 
66/5 

6(68 
3732 
(296 
8860 

6425 

5985 
3547 
11  10 
8672 
6234 

5S02 
3363 
0923 
8483 

6044 

56(9 

3(78 
0736 
8295 

5854 

5436 
2993 
0550 
8106 
5663 

5254 
2808 
0363 
79/8 

5472 

507( 
2623 
#(76 
7729 

5282 

4S87 
2438 
9989 
7540 
5C9( 

72-4704 
73-2253 
73-9802 
74-7351 

75-4900 

627706 
63-4245 
64  0784 
64  7322 
65'386( 

79/8 
4459 
0999 
7540 
408) 

8/29 
4672 
(2/5 
7758 

430  / 

8340 

4885 
/430 
7976 
452  / 

B55/ 
5099 
/646 
8/93 
474  / 

8762 
53/2 
(86( 
84/( 
496  / 

8973 
5525 
2077 
8629 
5(80 

9/84 
5738 
2292 
8846 

5400 

9395 
595  ( 
2507 
9064 
5620 

9606 
6164 
2723 
928( 

5840 

96 
97 
98 
99 
(00 

10' 

9' 

H' 

7'   6' 

6'    4'  |  3'    2' 

p 

1(1' 

9 

8' 

7' 

6' 

5' 

4' 

3' 

2' 

r 

SINE. 

COSINE.            49° 

TRAVERSE  TABLES. 


41°            COSINE. 

SINK.             41° 

i 

2 
3 

4 

5 

(T 

y 

3'    4'    .V   6'  |  1'    8'    ff 

()' 

P 

2'    3'  |  4'    5'  |  6'  |  T  \  8'    9' 

1 

2 
3 

4 
5 
6 
7 
8 
9 
70 

7547 
5094 
264/ 
0188 
7735 

7545 
5090 
2636 
0/8/ 
7726 

7543 
5087 
2630 
0/73 
77/6 

754  / 
5083 
2624 
0/65 
7707 

7539 
5079 
26/8 
0/58 
7697 

7538 
5075 
26/3 
0/50 
7688 

7536 
507/ 
2(507 
0/43 
7678 

7534 
5067 
260/ 
0/35 
7669 

7532 
5064 
2595 
0/27 
7659 

'7530 
C5060 
2'2590 
3-0/20 
3'7649 

•6561 
/•3/2I 
C96S2 
2-6242 
3'2S03 

6563 
3126 
9688 
625/ 
28/4 

6565 
3/30 
9695 
6260 
2825 

6567 
3/34 
9702 
6269 
2836 

6569 
3/39 
9708 
6277 
2847 

6572 
3143 
97/5 
6286 
2858 

6574 
3148 
9721 
6295 
2869 

6576 
3152 
9728 
6304 
2880 

6578 
3/56 
9734 
63/3 
2891 

6580 
3/67 
9747 
632) 
2902 

6 
7 
8 
9 

;o 

5283 
2830 
0377 
7924 
5471 

5271 
28/6 
0361 
7907 
5452 

5260 
2803 
0346 
7890 
5433 

5248 
2790 
0331 
7872 
54/4 

5237 
2776 
03/6 
7855 
5395 

5225 
2763 
0300 
7833 
5375 

52/4 
2749 
0285 
782) 
5356 

5202 
2736 
0270 
7803 
5337 

5/9/ 
2723 
0254 
7786 
53/8 

4-5/79 
5'2709 
6-0239 
67769 
7-5299 

3  '9364 
4-5924 
5'2485 
5'904S 
6'5606 

9377 
5939 
2502 
9065 
5628 

9390 
5955 
2520 
9085 
5650 

9403 
5970 
2537 
9/05 
5672 

94/6 
5986 
2555 
9/24 
5694 

9429 
600/ 
2572 
9/44 
5716 

9443 
60/6 
2590 
9164 
5738 

9456 
6032 

2608 
9/83 
5759 

9469 
6047 
2625 
9203 
5781 

9482 
6062 
2643 
9223 
5803 

// 

12 
13 
14 
15 

30/8 
0565 
8/12 
5659 
3206 

2997 
0542 
8087 
5633 
3/78 

2976 
05/9 
8063 
5606 
3/49 

2955 
0496 
8038 
5579 
3/2/ 

2934 
0473 
80/3 
5552 
3092 

29/3 
045) 
7988 
5526 
3063 

2892 
0428 
7963 
5499 
3035 

287) 
0405 
7938 
5472 
3006 

2850 
0382 
79/4 
5445 
2977 

S'2829 
9-0359 
9'7889 
IQ'5419 
/C2943 

7-2/66 
7-8727 
S'5288 
9-1848 
9  '8409 

2I9/ 
8753 
53/6 
/879 
8442 

22/5 
8780 
5345 
(9/0 
8475 

2239 
8806 
5373 
(940 
8508 

2263 
8832 
5402 
/97( 
8541 

2287 
8859 
5430 
2002 
8573 

23  // 
8885 
5459 
2033 
8606 

2335 
8911 
5487 
2063 
8639 

2359 
8938 
55/6 
2094 
8672 

2384 
8964 
5544 
2/25 
8705 

II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

16 
17 
18 
19 
20 

0754 
8301 
5848 
3395 
0942 

0723 
8268 
58/3 
3359 
0904 

0692 
8236 
5779 
3322 
0866 

0662 
8203 
5745 
3286 
0827 

063  / 
8/7/ 
57/0 
3250 
0789 

0601 
8/38 
5676 
32/3 
075  / 

0570 
8106 
564  / 
3/77 
07/3 

0540 
8073 
5607 
3/4( 
0674 

0509 
8041 
5573 
3/04 
0636 

/2-0478 
/2'800S 
13-5538 
/4'306S 
/5-0598 

10-4969 
//•/530 
/  1  -8091 
/2'465I 
/3-/2I2 

5005 
/567 
8/30 
4693 
(256 

5040 
(605 
8/70 
4735 
(300 

5075 
(642 
8209 
4776 
1343 

5//0 

(679 
8249 
48/8 
(387 

5/45 
(7/7 
8288 
4860 
/43I 

5/80 
(754 
8328 
490  / 
7475 

52/5 
1791 
8367 
4943 
1519 

5250 
1828 
8406 
4985 
1563 

5285 
7866 
8446 
5026 
/607 

21 
22 
23 
24 
25 

8489 
6036 
3583 
(130 
8677 

8449 
5994 
3539 
/084 
8630 

8409 
5952 
3495 
1039 

8582 

8369 
59/0 
345/ 
0993 
8534 

8329 
5868 
3408 
0947 
8486 

8288 
5826 
3364 
090/ 
8439 

8248 
5784 
3320 
0855 
839  / 

8208 
5742 
3276 
0809 
8343 

8/68 
5700 
3232 
0763 
8295 

/5'8/28 
/6'5658 
/7-3I8S 
I8'07I7 
IS'  8247 

13-7772 
/  4  '4333 
/5-0894 
/  5  '7454 
/  6  '40  IS 

78/8 
438/ 
0944 
7507 
4070 

7865 
4430 
0995 
7560 
4/25 

79  // 
4478 
/045 
76/2 
4/79 

7957 
4526 
/095 
7665 
4234 

8003 
4574 
1/46 
77/7 
4289 

8049 
4623 
1196 
7770 
4344 

8095 
4671 
(247 
7823 
4399 

8141 
4719 
7297 
7875 
4453 

8/87 
4767 
1347 
7928 
4508 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

6224 
3772 
1319 
8866 
64/3 

6/75 
3720 
/265 
88/0 
6356 

6/25 
3669 
/2/2 

8755 
6298 

6076 
36/7 
M58 

8700 
6241 

6026 
3565 
1/05 

8644 
6/84 

5976 
35/4 
/05I 
8589 
6/26 

5926 
3462 
0998 
8533 
6069 

5877 
34/0 
0944 
8478 
60/2 

5827 
3359 
089/ 
8422 
5954 

19-5777 
20-3307 
21  '0837 
2C8367 
22-5897 

/  7-0575 
177/36 
18-3697 
I9'0257 
19-6818 

0632 
7/95 
3758 
032/ 

6884 

0689 
7254 
38/9 
0384 
6949 

0747 
73/4 
3S8/ 
0448 
70/5 

0804 
7373 
3942 
05/2 

70S/ 

0861 
7432 
4004 
0575 
7147 

09/8 
749  / 
4065 
0639 
72/3 

0975 
7550 
4/26 
0702 
7278 

1032 
76/0 
4/88 
0766 
7344 

1088 
7669 
4249 
0829 
74/0 

26 
27 
28 

29 
30 

31 
32 
33 
34 
35 

3960 
1507 
9054 
6601 
4/48 

390/ 
(446 
8991 
6536 
4032 

3842 
(385 
8928 
6471 
40/5 

3782 
1324 
8865 
6407 
3948 

3723 
1263 
8802 
6342 
3881 

3664 
/20I 
8739 
6277 
3814 

3605 
H40 
8676 
62/2 
3747 

3545 
1079 
86/3 
6/47 
3680 

3486 
/0/8 
8550 
6081 
3613 

233427 
24'0957 
24-8487 
25-60/6 
26'3546 

20'337S 
20-9939 
2T6499 
22-3060 
22  '962  / 

3446 
#009 
6572 
3/35 
9697 

35/4 
0079 
6644 
3209 
9774 

3582 
0/50 
6717 
3284 
9S5/ 

3650 
0220 
6789 
3358 
9928 

3718 
0290 
6861 
3433 
#005 

3786 
0360 
6934 
3508 
008/ 

3854 
0430 
7006 
3582 
0/58 

3922 
0500 
7078 
3657 
0235 

3990 
0570 
7/51 
3731 
031  / 

3( 
32- 
33 
34 
35 

36 

37 
38 
39 
40 

/695 
9243 
6790 
4337 
1884 

1627 
9/72 
67/7 

4262 
(807 

/55S 
9/0/ 
6645 
4/88 
/73/ 

1489 
9031 
6572 
41/3 
(655 

1420 
8960 
6499 
4039 
/578 

1352 

8889 
6427 
3964 
/502 

1283 
8818 
6354 
3890 
1425 

/2/4 

8748 
628/ 
38/5 
(349 

1/45 
8677 
6209 
374  / 
/272 

27-1076 

27-8606 
28-6/36 
29  '3666 
30-//96 

23'6/S/ 
24  '2742 
24-9302 
25-5863 
26-2424 

6260 
2823 
9386 
5949 
2511 

6339 
2904 
9469 
6034 
2599 

64/8 
2985 
9553 
6/20 
2687 

6497 
3067 
9636 
6205 
2775 

6576 
3148 
9719 
6291 

2862 

6655 
3229 
9803 
6376 
2950 

6734 
33/0 
9886 
6462 
3038 

68/3 
3391 
9969 
6547 
3/25 

6892 
3472 
#052 
6633 
32/3 

36 
37 

38 
39 
40 

4/ 
42 
43 
44 
45 

943) 
6978 
4525 
207? 
96/9 
7/66 
47/4 
2261 
9808 
7355 

9353 
6898 
4443 
(988 
9533 

9274 
6818 
4361 
/904 
9448 

9/96 
6737 
4279 
(820 
9362 

9/18 
6657 
4/97 
1736 
9276 

9039 
6577 
4/14 
/652 
9/90 

896) 
6497 
4032 
1568 
9/04 

8883 
64/6 
3950 
/484 
90/7 

8804 
6336 
3868 
'400 
893/ 

30'S726 
3T6256 
323785 
33-/3I5 
33-8845 

26-8984 
27-5545 
28-2/05 
28-8666 
29-5227 

9074 
5637 
2200 
8763 
5325 

9/64 
5729 
2294 
8859 
5424 

9254 
582) 
2388 
8956 
5523 

9344 
59/3 
2483 
9052 
5622 

9434 
6006 
2577 
9/49 
5720 

9524 
6098 
267/ 
9245 
58/9 

96/4 
6/90 
2766 
9342 
5917 

9704 
6282 
2860 
9438 
60/6 

9793 
6374 
2954 
9534 
6//5 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

7079 
4624 
2/69 
97/4 
7259 

699  / 
4534 
2077 
962/ 
7/64 

6903 
4444 
I98f 
9527 
7068 

68/5 
4354 
/S94 
9433 
6973 

6727 
4265 
/802 
9340 
6877 

6639 
4/75 
(710 
9246 
6782 

655/ 
4085 
/6/9 
9/52 
6686 

6463 
3995 
/527 
9059 
6590 

34-6375 
35-3905 
36-1435 
36-8965 
37-6495 

30-/787 
30-8348 
3  /  -4908 
32'/469 
32-8030 

/883 
845  / 
50/4 
/576 
8/39 

1989 
8554 
5//9 
/6S4 
8249 

2090 
8657 
5224 
1792 
8359 

2/9/ 
8760 
5330 
/899 

8468 

2292 
8863 
5435 
2006 
8578 

2393 
8966 
5540 
27/4 
8688 

2493 
9069 
5645 
2221 
8797 

2594 
9/72 
5750 
2329 
8907 

2695 
9275 
5856 
2436 
90/6 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

4902 
2449 
9996 
7543 
5090 

4S05 
2350 
9895 
7440 
4985 

4707 
2250 
9794 
7337 
4880 

4610 
2I5/ 
9693 
7234 
4775 

45/2 
2052 
959( 
7/31 
4670 

44/5 
/952 
9490 
7027 
4565 

4317 
1853 
9389 
6924 
4460 

4220 
(753 
9287 
682  / 
4355 

4122 
(654 
9/86 
67/8 
4249 

38-4025 
39-1554 
39-9084 
40'66/4 
4C4744 

33-4590 
34-//5I 
34-77/1 
35-4272 
36-0832 
36-7393 
37-3954 
38-05/4 
38-7075 
39-3635 

4702 
(265 
7828 
4390 
0953 
75/6 
4079 
0642 
7204 
3767 

48/4 
1379 
7944 
4509 
1074 
7639 
4204 
0769 
7334 
3899 

4926 
/493 
8060 
4627 
//95 
7762 
4329 
0896 
7463 
4030 

5038 
1607 
8/76 
4746 
(3/5 
7885 
4454 
(023 
7593 
4/62 

5/50 
J72/ 
8293 
4864 
(436 
8007 
4579 
1150 
7722 
4294 

526  / 
/835 
8409 
4983 
(556 
8/30 
4704 
/278 
785) 
4425 

5373 
7949 
8525 
5/07 
1677 
8253 
4829 
(405 
7981 
4557 

5485 
2063 
8641 
52/9 
1797 
8376 
4954 
1532 
81/0 
4688 

5597 
2777 
8757 
5338 
1978 
8498 
5079 
(659 
8239 
4820 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

2637 
0/84 
7732 
5279 
2826 

2530 
#076 
7621 
5/66 
27// 

2424 
9967 
75/0 
5053 
2597 

23/7 

9858 
7399 
4941 
2482 

2210 
9749 
7289 
4828 
2367 

2/03 
9640 
7/78 
47/5 
2253 

1996 
953  / 
7067 
4602 
2/38 

/8S8 
9422 
6956 
4490 
2023 

/78/ 
9313 
6845 
4377 
(90S 

42-1674 

42-9204 
43-6734 
44-4264 
45-1794 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

0373 
7920 
5467 
30/4 
0561 

0256 
7802 
5347 
2892 
0437 

0/40 
7683 
5227 
2770 
03/3 

#023 
7565 
5/06 
2648 
0/89 

9907 
7446 
4986 
2525 
#065 

9790 
7328 
4365 
2403 
9940 

9674 
7209 
4745 
22S/ 
98/6 

9557 
709  / 
4624 
2/58 
9692 

9440 
6972 
4504 
2036 
9568 

45-9324 
46-6853 
47-4383 
48-1913 
48-9443 

40-0/96 
40-6757 
4C33/7 
41  '9878 
42'643S 

0330 
6S93 
3455 
#0/8 
6581 

0464 
7029 
3594 
0159 
6724 

0598 
7/65 
3732 
0299 
6866 

0731 
7301 
3870 
0439 
7009 

0865 
7437 
4008 
0580 
7/5( 

0999 
7573 
4/46 
0720 
7294 

1133 

7709 
4284 
0860 
7436 

(266 
7844 
4423 
7007 
7579 

1400 
7980 
4561 
7(47 
7727 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

8108 
5655 
3203 
0750 
8297 

7982 
5528 
3073 
06/8 
8/63 

7856 
5400 
2943 
0486 
8029 

7730 
5272 
28(3 
0354 
7896 

7604 
5144 
2683 
0223 
7762 

7478 
50/6 
2553 
#09/ 
7628 

7352 
4887 
2423 
9959 
7494 

7226 
4759 
2293 
9827 
7360 

7099 
463  / 
2/63 
9695 
7227 

49-6973 
50-4503 
51  '2033 
Sl'9563 
52-7093 

43  2999 
43-9560 
44-6/20 
45'268/ 
45'924/ 

3144 
9707 
6269 
2832 
9395 

3289 
9854 
64/9 
2984 
9549 

3433 
#00  / 
6568 
3/35 
9702 

3578 
0/48 
67/7 

3286 
9856 

3723 
0295 
6866 
3438 
#009 

3868 
0441 
70/5 
3589 
0/63 

40/2 
0588 
7164 
3740 
03/6 

4/57 
0735 
7313 
3891 
0469 

4302 
0882 
7462 
4042 
0623 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 

5844 
339  / 
0938 
8485 
6032 

5708 
3253 
0799 
8344 
5889 

5573 
3/16 
0659 
8203 
5746 

5437 
2978 
0520 
8061 
5603 

5301 
2841 
0380 
7920 
5459 

5/66 
2703 
024  / 
7778 
53/6 

5030 
2566 
#/OI 
7637 
5173 

4894 
2428 
9962 
7495 
5029 

4758 
2290 
9822 
7354 
4886 

53-4622 
54-2/52 
54  '9682 
55-72/2 
56  '4742 

46-5802 
47-2362 
47-8923 
48-5484 
49'2044 

5958 
2521 
9083 
5646 
2209 

61/4 
2679 
9244 
5809 
2374 

6269 
2837 
9404 
597/ 
2538 

6425 
2994 
9564 
6/33 
2703 

658/ 
3/52 
9724 
6295 
2867 

6736 
33/0 
9884 
6458 
3031 

6892 
3468 
#044 
6620 
3196 

7048 
3626 
0204 
6782 
3360 

7203 
3783 
0364 
6944 
3524 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

76 
77 
78 
79 
80 

3579 
1126 
8673 
6221 
3768 

3434 
0979 
8525 
6070 
36/5 

3289 
0832 
8376 
59/9 
3462 

3/44 

0685 
8227 
5768 
3309 

2999 
0538 
8078 
5617 
3/57 

2853 
0391 
7929 
5466 
3004 

2708 
0244 
7779 
5315 
2851 

2563 

#097 
7630 
5/64 
2698 

24/7 

9949 
7481 
50/3 
2545 

57-2272 

57-9802 
587.-<32 
59-4362 
60-2392 

49-8605 
50-5/65 
5CI726 
5/-82S7 
52-4847 

8772 
5334 
1897 
8460 
5023 

8938 
5503 
2068 
8633 
5/98 

9/05 
5672 
2240 
8807 
5374 

9272 
584) 
2411 
8980 
5549 

9439 
60/0 
2582 
9/53 
5725 

9605 
6/79 
2753 
9326 
5900 

9772 
6348 
2924 
9500 
6075 

9938 
6516 
3095 
9673 
6257 

#105 

6685 
3265 
9846 
6426 

81 

82 
S3 
84 
85 
86 
87 
88 
89 
90 

(3/5 
8862 
6409 
3956 
1503 

1160 
8705 
6251 
3796 
/34I 

/006 
8549 
6092 
3635 
1/79 

0851 
8392 
5934 
3475 
1016 

0696 
8235 
5775 
3314 
0854 

0541 
8079 
56/6 
3/54 
0691 

0386 
7922 
5458 
2993 
0529 

023/ 
7765 
5299 
2833 
0366 

#0?6 
7608 
5140 
2672 
0204 

60'992/ 
6  /  '7451 
62-4981 
63-2511 
64'004> 

53-/40S 
53-7968 
54-4529 
55-/090 
557650 

1586 
8143 
47/7 
(274 
7837 

(763 
8328 
4893 
1458 
8023 

1941 
8508 
5075 
1643 
82/0 

21/9 
8688 
5257 
/827 
8396 

2296 
8868 
5439 

2on 

8583 

2474 
9048 
562  / 
2/95 
8769 

2651 
9227 
5803 
2379 
8955 

2829 
9407 
5985 
2563 
9141 

3006 
9587 
6/67 
2747 
9328 

87 
82 
83 
84 
85 

9050 
6597 
4144 
(692 
9239 

8886 
6431 
3976 
1522 
9067 

8722 
6265 
3808 
1352 
8895 

8558 

6099 
3640 
1/82 
8723 

8393 
5933 
3472 
/0/2 
S55/ 

8229 
5767 
3304 
0842 
8379 

8065 
5600 
3136 
067/ 

8207 

7900 
5434 
2967 
050  / 
8035 

7735 
5267 
2799 
0331 
7863 

64-7571 
65-5101 
66-2631 
67-0161 
67-7690 

56-42/1 
57-0771 
577332 
58-3893 
59-0453 

4400 
0962 
7525 
4088 
0651 

4588 
1153 
77/8 

4283 
0848 

4777 
1344 
79/1 

4478 
1046 

4966 
(535 
8104 
4674 
(243 

5/54 
1726 
8297 
4869 
1440 

5343 
(9/6 
8490 
5064 
7638 

5537 

2107 
8683 
5259 
1835 

5720 

2298 
8876 
5454 
2032 

5908 

2488 
9069 
5649 
2229 

86 
87 
88 

89 
90 

91 

92 
93 
94 
95 

6786 
4333 
1880 
9427 
6974 

66/2 
4157 
1702 
9248 
6793 

6438 
3982 
1525 
9068 
66/1 

6264 
3806 
/347 
8889 
6430 

609/ 
3630 
//70 
8709 
6248 

59/7 
3454 
0992 
8529 
6067 

5743 
3278 
08/4 
8350 
5885 

5569 
3/02 
0636 
8/70 
5703 

5395 
2926 
0458 
7990 
5522 

68-5220 
69-2750 
70-0280 
70-78/0 
71  -5340 

597014 
60-3574 
6CO/35 
61-6695 
62-3256 

72/3 
3776 
0339 
6902 
3465 

74/3 
3978 
0543 
7/08 
3673 

76/3 
4180 
0747 
7314 
3882 

78/2 
4382 
0951 
7520 
4090 

80/2 
4584 
//55 
7727 
4298 

82/1 
4785 
7359 
7933 
4506 

8411 
4987 
1563 
8139 
47/5 

86/0 
5/88 
1767 
8345 
4923 

8870 
5390 
7970 
8551 
5737 

97 
92 
93 
94 
95 

96 
97 
98 
99 
100 

48 

452  / 
2068 
96/5 
7/63 
47/0 

4338 
1883 
9428 
6974 
45/9 

4/55 
(698 
9241 
6785 
4328 

397; 
15/3 

9054 
6595 
4/37 

3788 
(327 
8867 
6406 
3946 

3604 
1/42 
8680 
6217 
3755 

342  / 
0956 
8492 
6028 
3563 

3237 
0771 

8305 
5838 
3372 

3054 
0585 
8//7 
5649 
3/81 

72-2870 
73-0400 
73-7930 
74-5460 
75-2989 

62-9817 
63'6377 
64-2938 
64'9498 
65-6059 

#027 
6590 
3/53 
97/6 
6279 

0238 
6803 
3368 
9933 

6498 

0449 
70/6 
3583 
#/50 
67/7 

0659 
7229 
3798 
0367 
6937 

0870 
7441 
40/3 
0584 
7/56 

1080 
7654 
4228 
0801 
7375 

/297 
7867 
4443 
1019 
7594 

1501 
8079 
4657 
1235 
7814 

/77/ 
8292 

4872 
(452 
8033 

96 
97 
98 
99 
700 

GO'  I  51*' 

58' 

57' 

56'  |  55'  |  54'  |  53'  |  52' 

51' 

60' 

59' 

58' 

57'  |  56'   55'  |  54' 

53'  |  5^ 

61' 

SINE. 

COSINE.           48C 
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TRAVERSE   TABLES. 


41°           COSINE. 

SINE. 

41° 

i 

2 
3 
4 
5 

1(1' 

11'   12'   13' 

14'  I  15'   ll>' 

1  ,  '   18' 

19' 

l<>' 

11'   12' 

13 

14' 

15 

16    17'   18' 

19' 

/ 

2 
3 
4 

5 

7528 
5056 
2584 
0//2 

7640 

7526 
5052 
2578 
0104 
7630 

7524 
5048 
2572 
0097 
7621 

751'J 
5044 
2567 
0089 
76U 

7520 
504/ 
256/ 
•Ml 
7602 

75(8 
5037 
2555 
0074 
7592 

75(6 
5033 
2549 
0066 
7582 

75/5 
5029 
2544 
0058 
7573 

75(3 
5025 
2538 
0051 
7563 

•7511 
1-5021 
2'2532 
3'0043 
37554 

'6583 
C3/65 
/  "9748 
2'6330 
3'29)3 

65SS 
3(69 
9754 
6339 

2924 

6587 
3/74 
976  ( 
6348 
2934 

6589 
3178 
9767 
6356 

2945 

6591 
3183 
9774 
6365 

2956 

6593 
3)87 
9780 
6374 
2967 

6596 
3(91 
9787 
6383 
2978 

6598 
3(96 
9793 
639  / 
2989 

6600 
3200 
9800 
6400 
3000 

6602 

3204 
9807 
6409 
30)  / 

6 

7 
8 
9 
(0 

5/68 
2696 
0224 
7752 

5280 

5(56 
2682 
0209 
7735 
526( 

5/45 
2669 
0(93 
77(7 

524  ( 

5/33 

2656 
0/78 
7700 
5222 

5/22 
2642 
0/63 
7683 

5203 

51/0 
2629 
0/47 
7666 
5184 

5099 
26/5 
0(32 
7648 
5(65 

5087 
2602 
0116 
763  / 
5/46 

5076 
2588 
0/01 
7614 
5/26 

4'5064 
5-2575 
6'0086 
67596 
7'5(07 

3-94P5 
4'6078 
5'2660 
5  '9  243 
6-5825 

9508 
6093 
2678 
9262 
5847 

952  / 

6108 
2695 
9282 
5869 

9534 
6124 
27(3 
9302 
5891 

9548 
6139 
2730 
932  ( 
59/3 

956  / 

6)54 
2748 
934/ 

5935 

9574 
6(70 
2765 
936  ( 
5956 

9587 
6/85 
2783 

9380 
5978 

9600 
6200 
2800 
9400 
6000 

9613 
62/5 
28)8 
9420 
6022 

6 

7 
8 
9 
10 

// 
12 
13 
U 
IS 
16 
17 
IS 
19 
20 

2808 
0336 
7864 
5392 
2920 

2787 
0313 
7839 
5365 
289  / 

2766 
0290 
78(4 
5338 
2862 

2745 
0267 
7789 
531  / 
2833 

2723 
0244 
7764 
5284 
2805 

2702 
0221 
7739 
5258 
2776 

268( 
0(98 
77/4 
523  / 
2747 

2660 
0/75 
7689 
5204 
27/8 

2639 
0/52 
7664 
5/77 
2690 

8'26/S 
9-0/29 
97639 
(0-5/50 
11-2661 

7'2408 
7  '8990 
8-5573 
9'2/55 

9'8738 

2432 
90(6 
560  ( 
2(86 
8771 

2456 
9043 
5630 
22(7 
8803 

2480 
9069 
5658 
2247 
8836 

2504 
9095 
5687 
2278 
8869 

2528 
9/2/ 
57)5 
2308 
8902 

2552 
9148 
5743 
2339 
8935 

2576 
9/74 
5772 
2370 
8967 

2600 
9200 
5800 
2400 
9000 

2624 
9226 
5829 
2431 
9033 

11 
12 
13 
16 
15 

0449 
7976 
5504 
3032 
0560 

04(7 
7943 
5469 
2995 
052( 

0386 
79M 
5435 
2959 
0483 

0356 

7878 
5400 
2922 
0445 

0325 

7845 
5366 
2886 
0406 

0294 
78(3 
533  / 
2850 
0368 

0264 
7780 
5297 
28/3 

0330 

0233 
7748 
5262 
2777 
029/ 

0202 
77/5 
5228 
2740 
0253 

I2'OI72 
(27682 
(3-5/93 
(4'2704 
(5-02(4 

(0-5320 
(C(903 
(('8485 
(2-5068 
(3'(650 

5355 

(940 
8525 
5)09 
1694 

5390 
(977 
8564 
5(51 

(738 

5425 

20/4 
8603 
5/93 

(782 

5460 
2052 
8643 
5234 
(825 

5495 
2089 
8682 
5276 
(869 

5530 
2/26 

8722 
53/7 
1913 

5565 
2/63 
876( 
5359 
(957 

5600 

2200 
8800 
5400 
2000 

5635 
2237 
8840 
5442 
2044 

16 
17 
18 
19 
20 

21 
22 
23 

24 
25 

8088 
56(6 
3/44 
0672 
8200 

8047 
5573 
3099 
0626 
8(52 

8007 
553  / 
3055 
0580 
8/04 

7967 
5489 
30  // 
0534 
8056 

7927 
5447 
2967 
0488 
8008 

7886 
5405 
2923 
0442 
7960 

7846 
5363 
2879 
0396 
79/2 

7806 
5320 
2835 
0349 
7864 

7765 
5278 
279  / 
0303 
78(6 

157725 
(6-5236 
/  7-2747 
(8  0257 
(87768 

(3  '8233 
(4-48(5 
/5-/39S 
(5-7980 
/6'4563 

8279 
4864 
(448 
8033 
46)8 

8325 
4912 
(499 
8085 
4672 

837  ( 
4960 
(549 
8(38 
4727 

84/7 
5008 
(599 
8191 
4782 

8463 
5056 
(650 
8243 
4836 

8509 
5(04 
(700 
8295 
4891 

8554 
5/52 
(750 
8348 
4946 

8600 
5200 
1800 
8400 
5000 

8646 
5248 
/85( 
8453 
5055 

21 
22 
23 
26 
25 

26 
27 
28 
29 
30 

5727 
3255 
0783 
83// 
5839 

5678 
3204 
0730 
8256 

5782 

5628 
3/52 
0676 
8200 
5724 

5578 
3100 
0623 
8145 

5667 

5528 
3049 
0569 
8089 
5609 

5478 
2997 
05/5 
8034 
5552 

5428 
2945 
046/ 
7978 
5494 

5379 
2893 
0408 
7922 

5437 

5329 
284  / 
0354 
7867 
5379 

19  '5279 
20-2789 
21  '0300 
21  78/1 
22-5322 

/7-/I45 

(77728 
(8'43(0 
I9'OS93 
19-7475 

/202 

7787 
4372 
0956 
754) 

(259 
7846 

4433 
(020 
7607 

(3/6 

7905 
4494 
(083 
7672 

(373 
7964 
4556 
//47 
7738 

(430 
8023 
46(7 
(2(0 

7804 

(487 
8082 
4678 
(274 

7869 

(544 
8(41 
4739 
(337 
7935 

/600 
8200 
4800 
1400 
800) 

/657 
8259 
4862 
1464 
8066 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 

3367 
0895 
8423 
595/ 
3479 

3308 
0834 
8360 
5886 
3412 

3249 
0773 
8297 
5821 
3345 

3/89 
07/( 
8234 
5756 
3278 

3(30 
0650 
8(70 
569  ( 
321  / 

3070 
0589 
8(07 
5626 
3/44 

30  M 
0527 
8044 
5560 
3077 

295  / 
0466 
798/ 
5495 
30/0 

2892 
0405 
7917 
5430 
2942 

23'2832 
24-0343 
24-7854 
25-5365 
26-2875 

20-4058 
2C064/ 
2/7223 
22-3806 
23-0388 

4126 
07)  / 
7295 
3880 
0465 

4(94 
078/ 
7368 
3954 
054  / 

4262 
085  / 
7440 
4029 
06/8 

4329 
092  / 
75/2 
4/03 
0694 

4397 
0991 
7584 
4178 
077( 

4465 
1061 

7656 
4252 
0848 

4533 
1131 
7728 
4326 
0924 

460( 
(20( 
780/ 
4401 
(00( 

4668 
(270 
7873 
4475 
1077 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

(007 
8535 
6063 
3591 
1119 

0938 
8464 
5990 
35/7 
1043 

0869 
8394 
59/8 
3442 
0966 

0800 
8323 

5845 
3367 

0889 

073  / 
8252 
5772 
3292 
08(3 

0662 
8(8( 
5699 
32/8 
0736 

0593 
8/(0 
5626 
3(43 

0659 

0524 
8039 
5553 

3068 
05S2 

0455 
7968 
5480 
2993 
0506 

27-0386 
27'7S97 
28-5407 
29-29/8 
30'0429 

23-6971 
24-3553 
25-0(36 
25-67)8 
26'330f 

7049 
3634 
02/9 
6804 
3388 

7/28 
37/5 
0302 
6889 
3476 

7207 
3796 
0385 
6974 
3563 

7286 
3877 
0468 
7060 
365) 

7364 
3958 
0551 
7(45 
3738 

7443 
4039 
0635 
7230 
3826 

7522 
4/20 
07/8 
73/5 
39/3 

760) 
420  ( 
080( 
740  / 
400( 

7679 
428  / 
0884 
7486 
4088 

36 
37 
38 
39 
40 

4/ 
42 
43 
44 
45 

8647 
6(75 
3703 
/23( 
8759 

8569 
6095 
362/ 
//47 

8673 

8490 
6014 
3538 
(063 
8587 

84(2 
5934 
3456 
0978 
8500 

8333 
5853 
3374 
0894 
84/4 

8254 
5773 
329) 
0810 
8328 

8/76 
5692 
3209 
0725 
8242 

8097 
56/2 
3/26 
0641 
8/55 

£018 
553  ( 
3044 
0556 
8069 

30-7940 
3  /  '5450 
32'296( 
33-0472 
33-7982 

26'9883 
27-6466 
28-3048 
28  "963  ( 
29-62(3 

9973 
6558 
3/42 
9727 
63)2 

#063 
6650 
3236 
9823 
64(0 

0/52 
6741 
333  ( 

9920 
6509 

0242 
6833 
3425 
#0/6 
6607 

0332 
6925 
35/9 
0//2 
6706 

042) 
70)7 
36(3 
0208 
6804 

05  (/ 
7)09 
3707 
0305 
6902 

G60( 
720  / 
3SO/ 
040) 
700/ 

0690 
7292 
3895 
0497 
7099 

41 
42 

43 
44 
45 

46 
47 
48 
49 
50 

6287 
38(5 
/343 

8B7I 
6399 

6199 
3725 
(25( 
8777 
6303 

6111 

3635 
//59 
8683 
6207 

6023 
3545 
/067 
8589 
6/(2 

5935 
3455 
0975 
8495 
60/6 

5846 
3365 
0883 
8402 
5920 

5758 
3275 
079  ( 
8308 
5824 

5670 
3/84 
0699 
82/3 
5728 

558  ( 
3094 
0607 
8(/9 
5632 

34-5493 
35  '3004 
36-05(5 
36-8025 
37-5536 

30-2796 
30-9378 
3C596/ 
32'2543 
32-9(26 

2896 
9481 
6066 
265  ( 
9235 

2997 
9584 
6171 
2758 
9345 

3098 
9687 
6276 
2865 
9454 

3198 

9790 
638  / 
2972 
9564 

3299 
9893 
6486 
3079 
9673 

3400 
9995 
659/ 
3(87 
9782 

3500 
#098 
6696 
3294 
9892 

360  / 
020( 
680/ 
340/ 

#00) 

370) 
0303 
6906 
3508 
000 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

3927 
/455 
8983 
65(( 
4039 

3829 
(355 
8(81 

6408 
3934 

3732 
(256 
8780 
6304 
3828 

3634 
1/56 
8678 
620  / 
3723 

3536 
(056 
8577 
6097 
36(7 

3438 
0957 
8475 
5993 
35/2 

3340 
0857 
8373 
5890 
3406 

3243 
0757 
8272 
5786 
3301 

3/45 
0657 
8(70 
5683 
3(95 

38-3047 
39-0557 
39-8068 
40-5579 
4C3090 

33-5708 
3  4  '229  ( 
34-8873 
35-5456 
36-2038 

5820 
2405 
8989 
5574 
2(59 

59J2 
25(9 
9(05 
5692 
2279 

6043 
2632 
922  ( 
58(0 
2400 

6/55 
2746 
9337 
5929 
2520 

6266 
2860 
9453 
6047 
2640 

6378 
2974 
9569 
6(65 
2760 

6489 
3087 
9685 
6283 
2881 

6601 
320  ( 
980  ( 
6401 
300/ 

67)2 
33/5 
99(7 
6519 
3121 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

(567 
9095 
6623 

4(51 
(679 

(460 
8986 
6512 
4038 

(564 

(352 
8876 
640  / 
3925 
/449 

(245 
8767 
6290 
38(2 
(334 

lisa 

8658 
6(78 
3699 
(2(9 

/030 
8549 
6067 
3585 
1(04 

0923 
8439 
5956 

3472 
0989 

08(5 
8330 
5845 
3359 
0874 

0708 
822  ( 
5733 
3246 
0758 

42-0600 
42-8/11 
43-5622 
44-3(33 
45-0643 

36-8621 
37-5203 
38-1786 
38-8368 
39-4951 

8744 
5328 
(913 
8498 

5082 

8866 
5453 
2040 
8627 
52/4 

8989 
5578 
2/67 
8756 

5345 

9111 
5702 
2294 
8885 
5476 

9234 
5827 
242  / 
90/4 
5607 

9356 
5952 
2547 
9143 
5739 

9479 
6076 
2674 
9272 
5870 

9601 
6201 
2SO( 
940( 
600( 

9723 
6326 
2928 
9530 
6(32 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

9207 
6735 
4263 
/79( 
93(9 

9090 
66(6 
4/42 
(668 
9/94 

8973 
6497 
4021 
(546 
9070 

8856 
6378 
390/ 
(423 
8945 

8739 
6260 
3780 
(300 
8821 

6622 
6/4) 
3659 
//77 
8696 

8505 
6022 
3538 
(055 
857/ 

8388 
5903 
34/7 
0932 
8446 

827  / 
5784 
3296 
0809 
8322 

45-8(54 
46  '5665 
67-3175 
48-0686 
48-8/97 

40'(533 
40'8((6 
41  '4699 
42")28( 
42-7864 

1667 
8252 
4836 
1431 

8006 

IfcOl 
8387 
4974 
(56( 
8(48 

/934 
8523 
5/(2 
/70/ 
8290 

2068 
8659 
5250 
(841 
8433 

220) 
8794 
5388 
(98) 
8575 

2334 
8930 
5526 
2(2( 
87(7 

2463 
9066 
5663 
226  ( 
8859 

2601 
9201 
580( 
240  ( 
900( 

2734 
9337 
5939 
254/ 
9/43 

6) 
62 
63 
64 
65 

66 

67 
68 
69 
70 

6847 

4375 
(903 
943  / 
6959 

6720 
4246 
/772 
9298 
6825 

6594 
41/8 
(642 
9(66 
6690 

6467 
3990 
(5/2 
9034 
6556 

634  / 
386) 
1391 

8902 
6422 

62(4 
3733 
(25/ 
8769 

6288 

6088 
3604 
1121 
8637 
6/54 

596/ 
3476 
0990 
8505 
60/9 

5834 
3347 
0860 
8372 

5885 

49-5708 
50-32/8 
51  -0729 
51  '8240 
52'5750 

43-4446 
44'I029 
4476(( 
45-4/94 
46-0776 

459) 
1175 
7760 
4345 
0929 

4735 
/322 
7909 
4496 
/083 

4879 
1469 
8058 
4647 
(236 

5024 
(6/5 
8206 
4798 
(389 

5(68 
/762 
8355 
4949 
(542 

53(3 
(908 
8504 
5/00 
(695 

5457 
2055 
8653 
5250 
/848 

560  ( 
220/ 
8SO/ 
540/ 
200/ 

5745 
2348 
8950 
5552 
2/54 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

4487 
20/5 
9543 
707/ 
4599 

435  / 
(877 
9403 
6929 
4455 

42(5 
(739 
9263 
6787 

an 

4079 
(60) 
9/23 
6645 
4167 

3942 
1463 
8983 
6503 
4024 

3806 
(325 
8843 
636  / 
3880 

3670 
1(87 
8703 
6220 
3736 

3534 
(048 
8563 
6078 
3592 

3398 
09/0 
8423 
5935 
3448 

53-326) 
54-0772 
54-8283 
55-5793 

56-3304 

467359 
47'394) 
48-0524 
487)06 
49-3689 

75/4 
4099 
0684 
7268 
3853 

7670 
4256 
0843 
7430 
40/7 

7825 
44/4 
(003 
7592 

4)8) 

7980 
4572 
//63 
7754 
4345 

8136 
4729 
(322 
79/6 
4509 

829  ( 
4886 
/4S2 
8078 
4673 

8446 
5044 
(642 
8239 
4837 

860( 
520  / 
1801 
8401 
500  ( 

8756 
5359 
1961 
8563 

5/65 

7) 
72 
73 
74 
75 

76 
77 
78 
79 

80 

2(26 
9654 
7(82 
47/0 
2238 

(981 
9507 
7033 
4559 

2085 

1835 
9359 
6884 
4408 
(932 

/690 
92(2 
6734 
4256 
(779 

(544 
9064 
6585 
4/05 
/625 

1398 
89/7 
6435 
3953 
(472 

/252 

8769 
6285 
3802 
1318 

1107 
862  ( 
6136 
3650 
(165 

0961 
8473 
5986 
3499 
(OH 

57-08/5 
57'8326 
58-5836 
59-3347 
60  '0858 

50'027/ 
50-6854 
5  /  '3436 
52-00/9 
52'660( 

0438 
7022 
3607 
0/92 
6776 

0604 
7(9/ 
3778 
0365 
6952 

0770 
7359 
3948 
0538 
7/27 

0937 
7528 
4((9 
07(0 
7302 

//03 
7696 
4290 
0883 
7477 

/269 
7865 
4460 
(056 
7652 

(435 
8033 
463  / 
(229 
7826 

(601 
820  ( 
480) 
(40( 
8001 

/767 
8370 
4972 
(574 
8(76 

76 
77 
78 
79 

80 

8( 
82 
83 
84 
85 
86 
87 
88 
89 
90 

9766 
7294 
4822 
2350 
9878 

9611 
7137 
4663 
2189 
97(6 

9456 
6980 
4504 
2029 
9553 

930  ( 
6823 
4345 
(868 
9390 

9(46 
6666 
4(86 
/707 
9227 

8990 
6509 
4027 
(545 
9064 

8835 
635  ( 
3868 
(384 
890  / 

8679 
6(94 
3709 
/223 
8738 

8524 
6037 
3549 
(062 
8574 

60-8368 
61-5879 
62-3390 
63'090/ 

63-R4/I 

53-3(84 
53  '9766 
54-6349 
55-2931 
55-95/4 

336  ( 
9946 
653  / 
3115 
9700 

3538 
«.'. 
67/2 
3299 
9886 

37(6 
0305 
6S94 
3483 
#072 

3893 
0484 
7075 
3667 
0258 

4070 
0664 
7257 
3850 
0444 
7637 
363  ( 
0224 
6818 
34  // 

4247 
0843 
7439 
4034 

0630 

4424 
(022 
7620 
42(8 
08(6 

460  / 
/20( 
780  ( 
440/ 
1001 

4778 
(38( 
7983 
4585 
/1  87 

8) 
82 
83 
84 

85 

7406 
4934 
2462 
9990 
75(8 

7242 
4768 

2294 
9820 

7346 

7077 
460( 
2(25 
9649 
7(73 

69(2 
4434 
/957 
9479 
700( 

6747 
4267 
/788 
9308 

6828 

6582 
4)0) 
(6(9 
9(37 
6656 

64(7 
3934 
/450 
8967 
6483 

6252 
3767 
(28) 
8796 
63/0 

6087 
3600 
((12 
8625 
6138 

64-5922 
65-3433 
66-0943 
66-8454 
67-5965 

56'6096 
57-2679 
57'926( 
58-5844 
59-2426 

6285 
2869 

9454 
6039 
2624 

6473 
3060 
9647 
6234 
282( 

666) 
3250 
9839 
6428 
3017 

6849 
344( 
#032 
6623 
32(4 

7225 
382( 
04/7 
70(2 
3608 

74(3 

400 
0609 
7207 
3805 

7601 
420  / 

080) 
7402 
4002 

7789 
4392 
0994 
7596 
4198 

86 
87 
88 
89 

90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

48 

5046 
2574 
#102 
7630 
5158 

4872 
2398 
9924 
7450 
4976 

4698 
2222 
9746 
7270 
4794 

4523 
2045 
9568 
7090 
46/2 

4349 
(869 
9389 
6910 
4430 

4(74 
/693 
921  ( 
6729 
4248 

4000 
(516 
9033 
6549 
4066 

3825 
(340 
8854 
6369 
3883 

3650 
((63 
8676 
6(88 
370/ 

68-3476 
69-01,86 
69-8497 
70-6008 
71  -3SI8 

59-9009 
60  559) 
6  (  '2/74 
6  C8757 
62-5339 

9208 
5793 
2378 
8962 
5547 

9407 
5994 
258) 
9/68 
5755 

9607 
6196 
2785 

9374 
5963 

9806 
6397 
2988 
9579 

6/7) 

#005 
6598 
3/92 
9785 
6379 

0204 
6799 
3395 
999  ( 
6586 

0403 
7000 
3598 
#)96 
6794 

0602 
7202 
3802 
0402 
7002 

0800 
7403 
4005 
0607 
7209 

9) 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

2686 
02(4 
7742 
5270 
2798 

2502 
MM 

7554 
5080 
2607 

23(8 
9842 
7367 
4891 
24(5 

2/34 
9657 
7/79 
470  ( 
2223 

/950 
947  ( 
6991 
450 
2032 

(766 

9285 
6803 
432( 
(840 

1582 

9099 
66(5 
4(32 
(648 

(398 
89/2 
6427 
3942 
(456 

/2U 
8726 
6239 
375  / 

1264 

72-1029 
72-8560 
73-6051 
74  '356  / 
7S'I072 

63'  (922 
63*8504 
64-5087 
65  '(669 
65-8252 

2(32 
87(6 
530  ( 
(686 

847( 

2342 
8929 
55/6 
2)03 

8690 

2552 
9(4( 
5730 
2319 
8908 

2762 
9353 
5945 
2536 
9)27 

2972 
9565 
6/59 
2752 
9346 

3(82 
9778 
6373 
2969 
9565 

3392 
9990 
6587 
3/85 

9-83 

3602 
#202 

6802 
3402 

#002 

38  O 
04(4 
70/6 
36/8 

0220 

fill' 

411' 

48'   47' 

4<>' 

45'   44'   43' 

42' 

41' 

50' 

49' 

48' 

47' 

46'   45'   44'   43' 

s 

sr 

* 

SINE. 

COSINE.           48° 

848 


TRAVERSE  TABLES. 


41 
/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

COSINE. 

SINE.            41° 

20'   2l'~ 

22' 

23'  |  24'   25' 

2<>'   27'   28' 

29' 

20' 

21'   22'   23' 

24' 

25'  |  2(5'  1  27' 

28'  |  29' 

/ 

2 
3 

4 

5 

7509 
50/8 
2526 
0035 

7544 

7507 
50/4 
252  / 
0028 
7534 

7505 
50/0 
25/5 
0020 
7525 

7503 
5006 
2509 
00/2 
75/5 

7501 
5002 
2503 
#004 
7506 

7499 
4998 
2498 
9997 
7496 

7497 
4995 
2492 
9989 
7486 

7495 
499  / 
2486 
998/ 
7477 

7493 
4987 
2480 
9974 
7467 

V49/ 
C4983 
2  '24  74 
2'9966 
3V457 

'6604 
(  '3209 
C98/3 
2'  64/8 
3'3022 

6607 
32/3 
9820 
6426 
3033 

6609 
32(8 
9826 
6435 
3044 

66  (/ 
3222 
9833 
6444 
3055 

66)3 
3226 
9839 
6452 
3066 

66/5 
323  / 
9846 
6461 
3077 

66/7 
3235 
9852 
6470 
3087 

6620 
3239 
9859 
6479 
3098 

6622 
3244 
9866 
6487 
3109 

6624 
3248 
9872 
6496 
3/20 

5053 
2562 
0070 
7579 
5088 

504  / 
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59M 
2530 
9/50 
5770 

9478 
6100 
2722 
9344 
5966 

9666 
6290 
29/4 
9538 
6/62 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

3301 
08/0 
83/8 
5827 
3336 

3/26 
0633 
8/40 
5647 
3/54 

295) 
0456 
796  / 
5466 
297  / 

2776 
0279 
7782 
5285 
2788 

260  / 
#102 
7603 
5/04 
2606 

2426 
9925 
7424 
4924 
2423 

225  / 
9748 
7245 
4743 
2240 

2076 
957/ 
7066 
4562 
2057 

1900 
9394 
6887 
438/ 
/874 

6S-/725 
68-92/7 
69-6708 
70-4/99 
7I'I69I 

60-0999 
607604 
6  C4208 
62-08(2 
62-74/7 

1198 
7804 
4411 
1018 
7624 

(397 
8005 
46/4 
/223 
7832 

(595 
8206 
48/7 
/428 
8039 

/794 
8407 
5020 
(633 
8246 

(992 
8608 
5223 
(838 
8454 

2(9( 
8808 
5426 
2043 
866  / 

2389 
9009 
5629 
2248 
8868 

2588 
9209 
583  / 
2453 
9075 

27S6 
94/0 
6034 
2658 
9282 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

48 

0845 
8354 
5862 
337/ 
0880 

0660 
8/67 
5674 
3/81 

0688 

0476 
798  / 
5486 
299) 
0496 

029  / 
7794 
5297 
2800 
0303 

#/07 
7608 
5/09 
2610 
#/// 

9922 
742  / 
4920 
2420 
99/9 

9737 
7234 
4732 
2229 
9726 

9552 
7048 
4543 
2038 
9534 

9367 
686/ 
4354 
/848 
934  / 

7T9I82 
72-6674 
73-4/65 
74-1657 
74-9/48 

63  '402  / 
64'0625 
647230 
65-3834 

66'0439 

4231 
0837 
7444 
4050 
0657 

4440 
/049 
7658 
4267 
0875 

4650 
/26/ 
7872 
4483 
(094 

4859 
/473 
8086 
4699 
/3/2 

5069 
(684 
8299 
49(5 
/530 

5278 
(896 
85(3 
5(3( 

(748 

5488 
2/07 
8727 
5347 
/966 

5697 
23/9 
894  / 
5562 
2/84 

5906 
2530 
9/54 
5778 
2402 

96 
97 
98 
99 
(00 

4(1' 

39' 

38' 

37' 

3t>' 

35' 

34' 

33' 

32'  i  31' 

40' 

39' 

38'  |  37'  |  36'   35' 

34'   33'   32'   31' 

SINE. 

COSINE.            48° 

2  i 


TRAVERSE  TABLES. 


41°           COSINE. 

SINE.            41° 

31  C 

31'  |  3-2' 

33'  !  :u' 

35' 

3tt' 

37' 

38' 

39' 

30' 

31'  |  32' 

33' 

34' 

35'   3li'  |  37'  i  »»' 

39' 

; 

2 
3 
4 
5 

/ 

2 
3 
4 
5 

7490 
4979 
2469 
9958 
7448 

7488 
4975 
2463 
995( 
7438 

7486 
4971 
2457 
9943 
7429 

7484 
4968 
2451 
9935 
74(9 

7482 
4964 
2446 
9927 
7409 

7480 
4960 
2440 
9920 
7400 

7478 
4956 
2434 
9912 
7390 

7476 
4952 
2428 
9904 
7380 

7474 
4948 
2422 
9896 
737( 

•7472 
(  '4944 
2'24(7 
2'98S9 
3-736  ( 

"6626 
(  '3252 
(  '9879 
2-6505 

3'3/3/ 

6628 
3257 
9S85 
65/4 

3/42 

663) 
326) 
9892 
6522 
3/53 

6633 
3265 
9898 
653  ( 

3/64 

6635 
3270 
9905 
6540 
3(75 

6637 
3274 
99(( 
654S 

3/85 

6639 
3279 
99(8 
6557 

3/96 

6641 
3283 
9924 
6566 

3207 

6644 
3287 
993  ( 
6574 

32/8 

6646 
3292 
9937 
6583 

3229 

6 

7 
8 
9 
/O 

4937 
2427 
99/6 
7406 

4896 

4926 
24(3 
9901 
73S9 
4876 

49(4 
2400 
9886 
737/ 
4857 

4903 
2386 
9870 

7354 
4838 

489  ( 
2373 
9855 
7337 
48(8 

4879 
2359 
9839 
73/9 
4799 

4868 
2346 
9824 
7302 

4780 

4856 
2332 
9808 
7284 
4760 

4845 
23/9 
9793 
7267 
474  1 

4-4833 
5-2305 
5-9777 
67250 
7-4722 

3'9757 
4'6383 
5-30/0 
5-9636 
6  '6262 

9770 
6399 
3027 
9655 

62S4 

97S3 
64/4 
3044 
9675 
6306 

9796 
6429 
3062 
9695 
6327 

9809 

6444 
3079 
97(4 
6349 

9823 
6460 

3097 
9734 
637( 

9836 
6475 
3((4 
9753 
6393 

9849 
6490 
3/3( 
9773 
64/4 

9S62 
6505 
3(49 
9793 
6436 

9875 
6520 
3(66 
98(2 

6458 

6 

7 
8 
9 
(0 

;/ 

12 
13 
14 
(5 

2385 
9875 
7364 
4854 
2343 

2364 
9852 
7339 
4827 
23/4 

2343 
9828 
73(4 
4SOO 
2286 

232/ 
9805 
7289 
4773 
2257 

2300 
9782 
7264 
4746 
2228 

2279 
9759 
7239 
47/9 
2(99 

2258 
9736 
72(4 
4692 
2(70 

2237 
97/3 
7(89 
4665 
2(41 

22/5 
9689 
7(64 
4638 
2(12 

8'2/94 
8'9666 
97(38 
)0'46/l 
/  (  '2083 

7'2888 
7-95(4 
8'6(4( 
9  '2767 
9-9393 
(0'60)9 
(  (  '2645 
(C9272 
(2-5898 
(3  '2524 

29/2 
9541 
6/69 
2797 

9426 

2936 
9567 
6/97 
2828 
9458 

2960 
9593 
6226 
2858 
949( 

2984 
96/9 
6254 
2889 
9524 

3008 
9645 
6282 
29/9 

9556 

3032 
967( 
63/0 
2950 
9589 

3056 
9697 
6339 
2980 
9622 

3080 
9723 
6367 
30(( 

9654 

3(04 
9749 
6395 
304  / 
9687 

(/ 
12 
13 
14 
15 
16 
17 
18 
19 
20 

f6 

17 
IS 
19 

20 

9833 
7322 
48/3 
2302 
9791 

9802 
7290 
4777 

2265 
9753 

977  ( 
7257 
4743 
2228 
97/4 

9740 
7224 
4708 
2/92 
9675 

9709 
7(9( 

4673 
2(55 
9637 

9679 
7159 
4638 

2//S 
9598 

9648 
7/26 
4604 
2082 
9560 

9617 
7093 
4569 

2045 
9521 

9586 
7060 
4534 
2008 

9482 

/  (  9555 
(27027 
(3-4499 
(4'(97( 

(4-9444 

6054 
2682 
93M 
5939 
2568 

6089 
27/9 
9350 
598( 
26// 

6(24 
2756 
9389 

6022 
2655 

6/59 
2793 
9428 
6063 

2698 

6/93 
2830 
9469 
6/05 
2742 

6228 
2867 
9507 
6/46 
2785 

6263 

2904 
9546 
6/87 
2829 

6298 
294  ( 
9585 
6229 
2872 

6333 
2978 
9624 
6270 
29/6 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

7281 
4770 
2260 
9749 
7239 

7240 
4728 
22/5 
9703 
7191 

7200 
4685 
2(7( 
9657 
7)43 

7(59 
4643 
2(27 
961  / 
7094 

7((9 
460( 
2082 
9564 
7046 

7078 
4558 
2038 
95(8 
6998 

7038 
4516 
1994 
9472 
6950 

6997 
4473 
(949 
9425 
690  ( 

6956 
443  ( 
(905 
9379 
6853 

(5'69(6 
(6'4388 
I7'I860 
(7-9332 
(S'6805 

(3-9/50 
(4-5776 
15-2403 
(  5  '9029 
16  '5  655 

9/96 
5824 
2453 
9081 
5709 

9242 
5872 
2503 
9/33 
5764 

9287 
5920 
2553 
9(86 
58(8 

9333 
5968 
2603 
9238 
5873 

9379 
60/6 
2653 
9290 
5927 

9425 
6064 
2703 
9342 
5982 

9470 
6//2 
2753 
9394 
6036 

95(6 
6/59 
2803 
9447 
6090 

956/ 
6207 
2853 
9499 
6/45 

21 
22 

23 
24 
25 

4728 
22/8 

9708 
7/97 

4687 

4678 
2(66 
9654 
7(4( 

4629 

4628 

2//4 
9600 
7085 
457( 

4578 
2062 
9546 
7029 
45/3 

4528 
20(0 
9492 
6973 
4455 

4478 
(958 
9438 
69/7 
4397 

4428 
1905 
9383 
6861 
4339 

4377 
(853 

9329 
6805 
428( 

4327 

1801 
9275 
6749 
4224 

19-4277 
20-1749 
20'922) 
21  '6693 
22-4/66 

I7-22SI 

17-8907 
(8-5534 
(9'2/60 
(9-8786 

2338 
8966 
5595 
2223 
8851 

2394 

9025 
5656 
2286 
89/7 

245  ( 

9084 
57/7 
2349 

8982 

2508 
9(43 
5777 
24/2 
9047 

2564 
9201 
5838 
2476 

9//3 

262( 
9260 
5899 
2539 
9/78 

2677 
93(9 

5960 
2602 
9243 

2734 
9378 
602  ( 
2665 
9308 

2790 
9436 
6082 

272S 
9374 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 

2/76 
9666 
7155 
4645 
2(34 

2116 
9604 
7092 
4579 
2067 

2057 
9542 
7028 
45(4 
2000 

1997 
9481 
6964 
4448 
(932 

(937 
94/9 
690  ( 
4383 
(864 

1877 
9357 
6837 
43/7 
1797 

/S/7 
9295 
6773 
425  ( 
1729 

1758 
9234 
67/0 
4/86 
(662 

(698 
9/72 
6646 
4120 
(594 

23  '(638 
23-9//0 
24-6582 
25-4054 
26-1526 

20-54/2 
2C2038 
2C8665 
22-529  ( 
23"(9)7 

5480 
2/08 
8737 
5365 
1993 

5547 
2/78 
8808 
5439 
2069 

56/5 
2247 
8880 
55/3 
2)46 

5682 
23/7 
8952 
5587 
2222 

575.0 
2387 
9024 
566( 
2298 

58/7 
2456 
9096 
5735 
2374 

5885 
2526 
9/67 
5809 
2450 

5952 
2596 
9239 
5883 
2526 

60/9 
2665 
93/1 
5957 
2602 

31 
32 
33 
34 
35 

36 
37 
38 
39 

40 

9624 
71/4 
4603 
2093 
9582 

9555 
7042 
4530 
20/8 
9505 

9485 
697  ( 
4457 
(942 
9428 

94(6 
6900 
4383 
(867 
9351 

9346 
6828 
43/0 
(792 
9274 

9277 
6757 
4237 
17(7 
9/96 

9207 
6685 
4163 
(64( 
9(/9 

9138 
6614 
4090 
(566 
9042 

9068 
6542 
40/6 
(49( 
8965 

26-8999 
27-6471 
28-3943 
29-1415 

29'8887 

23-8543 
24-5/69 
25'(796 
25-8422 
26-5048 

8622 
5250 
(878 
8507 
5/35 

8700 
5331 
(96( 
8592 

5222 

8778 
541) 
2044 
8677 

5309 

8857 
5492 
2/27 
8761 
5396 

8935 
5572 
2209 
8846 
5483 

90(3 

5653 
2292 
893  ( 
5570 

9092 
5733 
2375 
90/6 
5657 

9(70 
5814 
2457 
9101 
5744 

9248 
5894 
2540 
9/86 
583( 

36 
37 
38 
39 
40 

4/ 
42 
43 
44 
45 

7072 
456  / 
205  / 
9541 
7030 

6993 
4480 
(968 
9456 
6943 

69/4 
4399 
(885 
9371 
6857 

6835 
43(8 
(802 
9286 
6770 

6756 
4237 
(7(9 
9201 
6683 

6676 
4(56 
1636 
9(16 
6596 

6597 
4075 
/553 
903( 
6509 

65/8 
3994 
(470 
8946 
6422 

6439 
39(3 
1387 
886( 
6335 

30-6360 
31  "3832 
32'(304 
32-8776 
33-6248 

27-1674 
27  '8300 
28'4927 
29-(553 
29-8(79 

1764 
8392 
5020 
(649 
8277 

(853 
8483 
5//4 
(745 
8375 

(942 
8575 
5208 
(840 
8473 

203  / 
8666 
530( 
(936 
857  ( 

2/2( 
8758 
5395 

2032 
8669 

22(0 
8849 
5488 
2/28 
8767 

2299 
8940 
5582 
2223 
8865 

2388 
9032 
5675 
23(9 
8963 

2477 
9/23 
5769 
24/5 
9060 

41 
42 
43 
44 
45 
~46 
47 
48 
49 
50 

46 
47 
48 
49 

50 

4520 
2009 
9499 
6988 

4478 

443  ( 
1919 
9406 
6894 
4381 

4342 
(828 
93(4 
6799 
4285 

4254 
(737 
922  ( 
6705 
4(89 

4(65 
(647 
9(28 
6610 
4092 

4076 
(556 
9036 
65/6 
3996 

3987 
1465 
£943 
6421 
3899 

3898 
1374 
8850 
6326 
3802 

3809 
(283 

8758 
6232 
3706 

34-3720 
35'((93 

35-8665 
36-6(37 
37-3609 

30-4805 
3C(43( 
3  C8058 
32-4684 
33'(3IO 

4905 
(534 
8/62 
479  / 
(4/9 

5006 
1636 
8267 
4897 
(528 

5(06 
1738 
837( 

5004 
(637 

5206 
(84( 
8476 

5111 
1746 

5306 
(943 
8580 
52/7 
/854 

5406 
2045 
86S5 
5324 
1963 

5506 

2(48 
8789 
5430 
2072 

5606 
2250 
8893 
5537 
2/81 

5706 
2352 
8998 
5643 
2289 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

(967 
9457 
6947 
4436 
/926 

1869 
9357 
6844 
4332 
(820 

(771 
9256 
6742 
4228 
(7(4 

(672 
9(56 
6640 
4124 
(607 

/574 
9056 
6538 
4019 

1501 

1476 
8955 
6435 
39/5 
(395 

(377 
8855 
6333 
381  ( 
(289 

(278 
8755 
623) 
3707 
1/83 

//80 
8654 
6/28 
3602 
1076 

38-/08/ 
38-8554 
39  '6026 
40-3498 
41  '0970 

337936 
34-4562 
35-//S9 
3578/5 
36'444/ 

8047 
4676 
(304 
7932 
456  ( 

8/58 
4789 
(420 
8050 
468) 

8269 
4902 
(535 
8/68 
4800 

8380 
50/5 
(650 
8285 

4920 

849/ 
5(29 
1766 
8403 
5040 

8602 
5242 
(881 
8520 
5/59 

87/3 
5355 
(996 
8638 
5279 

8824 
5468 
2111 
8755 
5399 

8935 
558J 
2227 
8872 
55(8 

51 
52 
53 
54 
55 

9415 
6905 
4394 
1884 
9373 

9307 
6795 
4282 
1770 
9258 

9(99 
6685 
4(7( 
(656 

9/42 

909  1 
6575 
4059 
(543 
9026 

8983 
6465 
3947 
(429 
89(1 

8875 
6355 
3835 
(3(5 
8795 

8767 
6245 
3723 
(20( 
8679 

8659 
6(35 
Mil 

1087 
8563 

855  ( 
6025 
3499 
0973 

8447 

4f8442 
42'59/4 
43-3387 
44'0859 
44'833( 

37  '(067 
377693 
38-4320 
39-0946 
39-7572 

((89 

78(8 
4446 
1074 
7703 

1311 

7942 
4572 
(203 
7833 

(433 
8066 
4699 
(33( 

7964 

(555 
8190 
4825 

/460 
8095 

(677 
8314 
495( 
(588 
8225 

(799 

8438 
5077 
(7(6 

8356 

(920 
8562 
5203 
1845 
8486 

2042 
8686 
5329 
(973 
86/7 

2(64 
88(0 
5456 
2(01 

8747 

56 

57 
58 
59 

60 

61 
62 
63 
64 
65 

6863 
4353 
/842 
9332 
6821 

6745 
4233 
(72/ 
9208 
6696 

6628 
4((3 
(599 
9085 
657/ 

65/0 
3994 
(478 
896( 
6445 

6392 
3874 
(356 
8838 
6320 

6275 
3755 
(234 
87(4 
6194 

6/57 
3635 
1113 
8591 
6069 

6039 
35/5 
0991 
8467 

5943 

592( 
3395 
0869 
8343 
58(8 

45'5803 
46-3275 
47-0748 
47-8220 
48-5692 

40-4/98 
4  /  '0824 
41  745) 
42-4077 
43-0703 

433  / 
0959 
7588 
42(6 
0845 

4464 
1095 
7725 
4356 

0986 

4597 
(230 
7862 
4495 
((28 

4730 
(364 
7999 
4634 
1269 

4862 
(499 
8/36 
4774 
(4I( 

4995 
(634 
8274 
49(3 
(552 

5(28 
(769 
84(( 
5052 
(693 

5260 
(904 
8548 
5(9) 
(835 

5393 
2039 
8684 
5330 
(976 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

43(1 
/800 

9290 
6779 
4269 

4(84 
1671 

9/59 
6646 
4134 

4056 
(542 
9028 
65(3 

3999 

3929 
(4(3 
8896 
6380 

3864 

3802 
1283 
8765 
6247 
3729 

3674 
((54 
8634 
61(4 

3594 

3547 
(025 
8503 
5981 

3459 

34/9 
0895 
837( 
5847 

3333 

3292 
0766 
8240 
57/4 
3/88 

49-3164 
SO'0636 
50-8)09 
5/-558I 
52-3053 

437329 
44-3955 
45-0582 
457208 
46-3834 

7473 
4(0( 
0730 
7358 
3987 

76)7 
4247 
0878 
7508 
4(39 

7760 
4393 
(026 
7659 
429( 

7904 
4539 
((74 
7809 
4444 

8048 
4685 
/322 
7959 
4596 

8(9( 
483  / 
(470 
8109 

4748 

8335 
4976 
(618 
8259 

490/ 

8478 
5(22 
(766 
8409 
5053 

8622 
5268 
(9/3 
8559 
5205 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

1759 
9248 
6738 
4227 
1717 

(622 
9109 
6597 
4085 
(572 

(485 
8970 
6456 
3942 
(428 

1348 
8832 
63/5 
3799 
(283 

1211 
8693 
6174 
3656 
1(38 

(074 
8554 
6034 
35/3 
0993 

0937 
84/5 
5893 
337( 
0849 

0799 
8276 
5752 
3228 
0704 

0662 
6(36 
56(( 
3085 
0559 

53-0525 
53-7997 
54'5469 
55-2942 
56-04(4 

47-0460 
47-7086 
48-37)3 
49-0339 
49-6965 

06/5 
7243 
3872 
0500 
7)28 

0770 
7400 
403) 
0661 
7292 

0924 
7557 
4(90 
0822 
7455 

(079 
77(4 
4348 
0983 
76(8 

1233 
7870 
4507 
(144 
7782 

(388 
8027 
4666 
(305 
7945 

(542 
8/83 
4825 
(466 
8(08 

(696 
8340 
4984 
(627 
8271 

(85/ 
8497 
5/42 
(788 
8434 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

9206 
6696 
4185 
(675 
9/65 

9060 
6547 
4035 
(523 
9010 

8913 
6399 
3885 
(370 
8856 

8767 
6250 
3734 
(2(8 

8702 

8620 
6/02 
3584 
1066 
8547 

8473 
5953 
3433 
09(3 
8393 

8327 
5805 
3283 
0760 
8238 

8(80 
5656 
3(32 
0608 

8084 

8033 

5507 
298  1 
0455 
7929 

56-7886 

57-5358 
58-2830 
59'0303 
59-7775 

50-359) 
51-0217 
Sl'6844 
52-3470 
53-0096 

3757 
0385 
70)4 
3642 
0270 

3922 
0553 
7/83 
3814 
0445 

40S8 
0721 
7353 
3986 
06/9 

4253 
0888 
7523 
4(58 
0793 

44(9 
(056 
7693 
4330 
0967 

4584 
(223 
7862 
4502 

//../ 

4749 
(39( 

8032 
4674 
(3/5 

49/5 
(558 
8202 
4845 
(48? 

5080 
(725 
837/ 
50(7 
(663 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 

6654 
4144 
(633 
9/23 
66(2 

6498 
3986 
(473 
896( 
6448 

6342 
3827 
(3/3 
8799 
6285 

6186 
3669 
//53 
8637 
6121 

6029 
3511 
0993 
8475 
5957 

5873 
3353 
0833 
83(3 
5793 

57/6 
3/94 
0672 
8/50 
5628 

5560 
3036 
05/2 
7988 
5464 

5403 
2878 
0352 
7826 
5300 

60-5247 
6f27l9 
62-0191 
62-7663 
63-5(36 

53-6722 
54-3348 
54-9975 
55'660) 
56'  3227 

6899 
3527 
#(55 
6784 
34(2 

7075 
3706 
0336 
6967 
3597 

725  ( 
3884 
05)7 
7)50 
3782 

7428 
4063 
0698 
7332 
3967 

7604 
424  / 
0878 
75/5 
4(52 

7780 
44/9 
(059 
7698 
4337 

7956 
4598 
(239 
788( 
4522 

8/33 
4776 
(420 
8063 
4707 

8309 
4954 
1600 
8246 
4892 

8/ 
82 
83 
84 
85 

86 
87 
88 
89 
90 

4(02 
(59( 

9081 
657( 

4060 

3936 
1424 
89(( 
6399 

3887 

3770 
(256 
8742 
6227 
37/3 

3604 
(088 
8572 
6056 
3539 

3438 

0920 
8402 
5884 
3366 

3272 

0752 
8232 
57(2 
3(92 

3(06 

0584 
8062 
5540 
30/8 

2940 
0416 
7892 
5368 

2844 

2774 
0248 
7722 
5(96 
267  / 

64-2608 
65'OOSO 
657552 
66-5024 
67-2497 

56-9853 

57-6479 
58-3/06 
58-9732 
59'6358 

#04( 
6669 
3297 
9926 
6554 

0228 
6858 
3489 
#(20 

6750 

04(5 

7048 
368( 
03(3 

6946 

0602 
7237 
3872 
0507 
7(42 

0789 
7427 
4064 
070( 
7338 

0977 
76/6 

4255 
0894 
7534 

((64 
7805 

4446 
(088 
7729 

(351 

7994 
4638 
(28( 
7925 

(538 
8)83 
4829 
)475 
8)21 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 
'96 
97 
98 
99 
(00 

48 

(550 
9039 
6529 
40(8 
(508 

(374 
8862 
6349 
3837 
(325 

/(99 
8684 
6(70 
3656 
1/42 

1023 
8507 
5991 
3475 
0958 

0848 
8329 
58f  ( 
3293 
0775 

0672 
8/52 
5632 
3112 
0592 

0496 
7974 
5452 
2930 
0408 

0320 
7797 
5273 
2749 
0225 

4(45 
76/9 
5093 
2567 
#04/ 

67-9969 
68-7441 
69-49(3 
70-2385 
70-9857 

60-2984 
60-96)0 
6  /  '6237 
62-2863 
62  '9489 

3182 
98)  ( 
6439 
3068 
9696 

338) 
•  '•/I 
6642 
3272 
9903 

3579 
02(2 
6844 
3477 
#1(0 

3777 
04/2 
7047 
3682 
03(6 

3975 
06(2 
7249 
3886 
0523 

4(73 
08/2 
745  ( 
409( 
0730 

437( 
(0(2 
7654 
4295 
0937 

4569 
(2(2 
7856 
4500 

(/43 

4766 
(412 
8058 
4704 
(350 

9i 
92 
93 
94 
95 
96 
97 
98 
99 
100 

8997 
6487 
3977 
(466 

8956 

8812 
6300 
3788 
(275 
8763 

8627 
6113 
3599 
1084 

tan 

8442 
5926 
3410 
0893 

8377 

8257 
5739 
322  ( 

0702 
8/84 

8072 
555  ( 
303  ( 
05/1 
7991 

7886 
5364 
2842 
0320 

770/ 
5/77 
2653 

#/29 
7605 

75/5 
4989 
2463 
9938 

7412 

7I'7330 
72-4802 
73-2274 
73-9746 
7472/8 

63-61(5 

64'274( 
64-9368 
65-5994 

66-2620 

6324 

2953 
958) 
62(0 

2838 

6533 

3/64 
9795 
6425 

3056 

6742 
3375 
#008 
664  ( 

3273 

695  ( 
3586 
022  ( 
6856 
349( 

7(60 
3797 
0435 
7072 
3709 

7369 

4008 
0648 
7287 
3926 

7578 
42(9 
086) 
7502 
4/44 

7787 
4430 
(074 
77/8 
436  ( 

7995 
464  ( 
(287 
7933 
4579 

•M 

_'.)' 

28' 

27' 

20' 

25'   <24' 

23'  |  22' 

IT 

30' 

29' 

28' 

27' 

26' 

25' 

24' 

23' 

•2-2'  |  21' 

iSlNK. 

COSINE.           48° 

TRAVERSE  TABLES. 


41"            COSINE. 

SINE.            41° 

/ 

2 
3 
4 
5 
6 
7 
8 
9 
(0 

40' 

41' 

4-2'  \  43' 

44' 

45' 

46' 

47'  ^JS' 

49' 

40' 

41' 

4-2' 

43' 

44'   45' 

4(5'   47' 

48' 

49' 

1 

2 
3 

4 
5 
6 
7 
8 
9 
10 

7470 
4941 
24/f 
9S8I 
735  / 

7468 
4937 
2405 
9873 
7342 

7466 
4933 
2399 
9866 
7332 

7464 
4929 
2393 
9858 
7322 

7463 
4925 
2388 
9850 
73/3 

746  / 
492/ 
2382 
9842 
7303 

7459 
49/7 
2376 
9835 
7293 

7457 
49/3 
2370 
9827 
7283 

7455 
49/0 
2364 
98/9 
7274 

7453 
('4906 
2  '2358 
2'98// 
3-7264 

•6648 
(  '3296 
(  '9944 
2'6592 

33240 

6650 
3300 
9950 
660/ 
325  / 

6652 
3305 
9957 
6609 
3262 

6654 
3309 
9963 
66/8 
3272 

6657 
33/3 
9970 
6627 
3283 

6659 
33/8 
9976 
6635 
3294 

6661 
3322 

9983 
6644 
3305 

6663 
3326 
9989 
6653 
33/6 

6665 
333  / 
9996 
6661 
3327 

6667 
3335 
#002 
6670 
3337 

4822 
2292 
9762 
7232 
4703 

4810 
2278 
9747 
72/5 

4683 

4798 
2265 
973  1 
7/97 

4664 

4787 
225/ 
97/6 
7/80 
4644 

4775 
2238 
9700 
7/63 

4625 

4763 
2224 
9685 
7/45 

4606 

4752 
22/0 
9669 
7/28 

4586 

4740 
2/97 
9654 
7110 

4567 

4729 
2/83 
9638 
7093 

4548 

4-47/7 
5-2170 
5  '9623 
67075 
7'4528 

3-9888 
4'6536 
5-3/84 
S'9832 
6-6480 

990  / 
6551 
320  ( 
985) 
650) 

99/4 
6566 
32/8 
987) 
6523 

9927 
6581 
3236 
9890 
6545 

9940 
6597 
3253 
99/0 
6566 

9953 
6612 

327( 
9929 

6588 

9966 
6627 
3288 
9949 
66/0 

9979 
6642 
3305 
9968 
6632 

9992 
6657 
3323 
9988 
6653 

#005 
6672 
3340 
#007 
6675 

I/ 
12 
13 
14 
15 

2/73 
9643 
7/13 

4584 
2054 

2/5; 
9620 
7088 
4556 
2025 

2/30 
9597 
7063 
4529 
/996 

2/09 
9573 
7038 
4502 
(967 

2088 
9550 
70/3 
4475 
/938 

2066 
9527 
69S7 
4448 
/909 

2045 
9504 
6962 
442/ 
/880 

2024 
9480 
6937 
4394 
(850 

2002 
9457 
69/2 
4367 
/82/ 

8-/98I 
S'9434 
9'68S7 
(0-4339 
1C  1792 

7'3/28 
7-9776 
8  '6423 
9-307) 
9-97/9 

3/51 
9802 
6452 
3/02 
9752 

3/75 
9828 
6480 
3/32 
9785 

3/99 
9854 
6508 
3/63 
98/7 

3223 
9880 
6536 
3/93 
9850 

3247 
9906 
6565 
3223 
9882 

3271 
9932 
6593 
3254 
99(5 

3295 
9958 
662( 
3284 
9947 

33/9 
9984 
6649 
33/5 
9980 

3342 
#010 
6677 
3345 
#0(2 

II 
12 
13 
14 
IS 

16 

17 
18 
19 
20 

9524 
6994 
4465 
/935 
9405 

9493 
696/ 

4430 
/S98 
9366 

9462 
6928 
4395 
1861 
9328 

943  / 

6896 
4360 
(824 
9289 

9400 
6863 
4325 
(788 
9250 

9369 
6830 
4290 
(751 
921  / 

9338 
6797 
4255 
(7/4 
9173 

9307 
6764 
422  / 
1677 
9134 

9276 
6731 
4186 
/640 
9095 

1  1  "9245 
(2-6698 
13-4151 
14-1604 
14-9056 

(0-6367 
//•30/5 
/C9663 
/2'63// 

13-2959 

6402 
3052 
9702 
6352 

3003 

6437 
3089 
974  ( 
6394 

3046 

6472 
3/26 
978/ 
6435 
3090 

6506 
3/63 
9820 
6476 
3/33 

6541 
3200 
9859 
65(8 
3/76 

6576 
3237 
9898 
6559 
3220 

66)0 
3274 
9937 
6600 
3263 

6645 
331  / 
9976 
6641 
3307 

6680 
3347 
#0(5 
6682 
3350 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

6875 
4346 
1816 
9286 
6756 

6835 
4303 
/77/ 
9240 
6708 

6794 
4260 
1727 
9193 
6660 

6753 
4218 
/682 
9/47 
661  f 

67/3 
4/75 
(638 
9/00 
6563 

6672 
4/33 
/593 
9054 
65/4 

663  / 

4090 
/549 
9007 
6466 

659  ( 
4047 
/504 
S96/ 
64/7 

6550 
4005 
(459 
89/4 
6369 

15  6509 
16-3962 
17-1415 
(7-8868 
18-6321 

/3'9607 
/4'6255 
(5-2903 
(5'955( 
(6-6/99 

9653 
6303 
2953 
9603 
6253 

9698 
635  ( 
3003 
9655 
6308 

9744 
6398 
3053 
9707 
6362 

9790 
6446 
3/03 
9760 
6416 

9835 
6494 
3/53 
98/2 
6470 

988( 
6542 
3203 
9864 
6525 

9926 
6589 
3253 
9916 
6579 

9972 
6637 
3302 
9968 
6633 

#0/7 
6685 
3352 
#020 
6687 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 
30 

4227 
(697 
9/67 
6637 
4/08 

4/76 
(645 
9//3 
658/ 
4050 

4126 
1592 
9059 
6525 
3991 

4076 
1540 
9004 
6469 
3933 

4025 
/488 
8950 
64/3 
3875 

3975 
(435 
8896 
6357 
38/7 

3925 
/383 
8842 
6300 
3759 

3874 
(331 

8788 
6244 
370/ 

3824 
/279 
8733 
6/88 
3643 

19-3773 
20-1226 
20-8679 
2C6/32 

22  '3585 

17-2847 
(7-9495 
(S'6/43 
(9'279/ 
(9-9439 

2903 
9554 
6204 
2854 
9504 

2960 
96(2 

6265 
29(7 
9569 

30/6 
9671 

6325 
2980 
9634 

3073 
9729 
6386 
3043 
9699 

3(29 
9788 
6447 
3/06 
9765 

3186 
9847 

6508 
3(69 
9830 

3242 
9905 
6568 
3232 
9895 

3298 
9964 
6629 
3294 
9960 

3355 

»022 
6690 
3357 
#025 

31 
32 
33 
34 
35 

1578 
9048 
65/8 
3989 
/459 

(5/8 
8986 
6454 
3923 
/39( 

(458 
8924 
639) 
3857 
1323 

I39S 
8862 
6327 
3791 
(256 

/338 
8800 
6263 
3725 
1/88 

1278 
8738 
6/99 
3660 
M20 

(2/8 
8676 
6/35 
3594 
/052 

1/58 
86/4 
6071 
3528 
0984 

/098 
8552 
6007 
3462 
09/7 

23-/037 
23-8490 
24-5943 
25-3396 
26-0849 

20'60S7 
2C2735 
21  '9383 
22  '603  ( 
23-2679 

6/54 

2804 
9454 
6/04 
2755 

6221 
2874 
9526 
6/78 
283  / 

6289 
2943 
9598 
6252 
2907 

6356 
30/3 
9669 
6326 
2983 

6423 
3082 
9741 
6400 
3059 

6491 
3/52 
98/3 
6474 
3/35 

6558 
322) 
9884 
6547 
32(0 

6625 
3290 
9956 
6621 
3286 

6692 
3360 
#027 
6695 
3362 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

8929 
6399 
3870 
(34J3 
8S/0 

8859 
6328 
3796 
(264 
8733 

8790 
6256 
3723 
(189 

8655 

8720 
6/85 
3649 
1113 
8578 

8650 
6//3 
3575 
(038 
8500 

858  / 
6041 
3502 
0962 
8423 

85// 

5970 
3428 
0887 
8345 

844  / 
5898 
3355 
0811 

8268 

837  / 
5826 
328/ 
0736 
8/90 

26-8302 
27-5754 
28-3207 
29-0660 
29-8113 

23  '9327 
24-5974 
25-2622 
25-9270 
26-59/8 

9405 
6055 
2705 
9355 

6005 

9483 
6(35 
2788 
9440 
6092 

9561 
62/6 
2870 
9525 
6/79 

9639 
6296 
2953 
9609 
6266 

9717 

6376 
3035 
9694 
6353 

9796 
6457 
3/18 
9778 
6439 

9874 
6537 
3200 
9863 
6526 

9952 
66/7 
3282 
9948 
66/3 

#030 
6697 
3365 
#032 
6700 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

6280 
375/ 
I22( 
869/ 
6161 

6201 
3669 
1/38 
8606 
6074 

6/22 
3588 
/054 
852  / 
5987 

6042 
3507 
0971 
8436 
5900 

5963 
3425 
0888 
8350 
58/3 

5884 
3344 
0805 
8265 
5726 

5S04 
3263 
0721 
8180 
5639 

5725 
3/S/ 
0638 
8095 
555  / 

5645 
3/00 
0555 
8009 
5464 

30-5566 
31-3018 
32-0471 
327924 
33-5377 

27-2566 
27-92(4 
28-5862 
29'25/fl 
29-9/58 

2655 
9306 
5956 
2606 
9256 

2744 
9397 
6049 
270  / 
9354 

2833 
9488 
6/42 
2797 
945  / 

2922 
9579 
6236 
2892 
9549 

30)  / 
9670 
6329 
2988 
9647 

3/00 
976/ 
6422 
3083 
9744 

3/89 
9853 
65/6 
3/79 
9842 

3278 
9944 
6609 
3274 
9940 

3367 
#035 
6702 
3370 
#037 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

3632 
1102 
S572 
6042 
3513 

3543 
1011 
8479 
5948 
34/6 

3454 
0920 
8386 
5853 
33/9 

3365 
0829 
8293 

5758 
3222 

3275 
0738 
8200 
5663 
3/26 

3/86 
0647 
8/08 
5568 
3029 

3097 
0556 
80/5 
5473 
2932 

3008 
0465 
7922 
5378 
2835 

29/9 
0374 
7828 
5283 
2738 

34-2830 
35-0283 
35-7735 

36'5/88 
37'264/ 

30-5806 
3C2454 
3C9/02 
32-5750 
33-2398 

5906 
2556 
9206 
5856 
2507 

6006 
2658 
93/1 
5963 
26/5 

6/06 

2760 
94/5 
6069 
2724 

6206 
2862 
95/9 
6/76 
2832 

6306 
2964 
9623 
6282 
294  ( 

6405 
3066 
9727 
6388 
3049 

6505 
3(68 
983( 
6495 
3/58 

6605 
3270 
9936 
660/ 
3266 

6705 
3372 
#040 
6707 
3375 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

0983 
8453 
5923 
3394 
0864 

0884 
8352 
582  / 
3289 
0757 

0785 
8252 
57/8 
3/85 
065/ 

0687 
8/5/ 
56/6 
3080 
0545 

0588 
805  / 
55/3 
2976 
0438 

0489 
7950 
54/0 
287( 
0332 

0390 
7849 
5308 
2766 
0225 

0292 
7748 
5205 
2662 
0//8 

0/93 
7648 
5/02 
2557 
#012 

38  0094 
387547 
39-5000 
40  '2452 
40-9905 

33'9046 
34-5694 
35-2342 
35-8990 
36-5638 

9/57 
5807 
2457 
9/07 
5757 

9268 
5920 
2572 
9224 
5877 

9378 
6033 
2687 
9342 
5996 

9489 
6146 
2802 
9459 
6(16 

9600 
6258 
29(7 
9576 
6235 

97/0 
6371 
3032 
9693 
6354 

982/ 
6484 
3/47 
98/0 
6474 

9932 
6597 
3262 
9928 
6593 

#042 
67/0 
3377 
#045 
67(2 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

56 
57 
58 
59 
60 

8334 
5804 
3275 
0745 
82/5 

8226 
5694 
3/62 
063  / 

8099 

S//7 
5584 
3050 
05/7 
7983 

8009 
5473 
2938 
0402 
7867 

7901 
5363 
2626 
0288 
775  / 

7792 
5253 
27/3 
0/74 
7634 

7684 
5/42 
260) 

#060 
75/8 

7575 
5032 
2489 
9945 
7402 

7467 
492/ 
2376 
9S3/ 

7286 

4/7358 
42'48  II 
43-2264 
43-97/6 
44-7/69 

37'2286 
37-8934 
38-5582 
39'2230 
39-8878 

2407 
9057 
5708 
2358 
9008 

2529 
9/81 
5834 
2486 
9/38 

265/ 
9305 
5960 
26/4 
9269 

2772 
9429 
6085 
2742 
9399 

2894 
9553 
62(( 
2870 
9529 

30(5 
9676 
6337 
2998 
9659 

3/37 

9800 
6463 
3/26 

9789 

3258 
9924 
6589 
3254 
9920 

3380 
#047 
67(5 
3382 
#050 

61 
62 
63 
64 
65 

5685 
3/56 
0626 
8096 
5566 

5567 
3036 
0504 
7972 
5441 

5449 
29/6 
0382 
7848 
53/5 

5331 
2796 
0260 
7725 
5/89 

52/3 
2676 
0/38 
7601 
5063 

5095 
2556 
#0/6 
7477 
4937 

4977 
2435 
9894 
7353 
48// 

4859 
2315 
9772 
7229 
4685 

4740 
2/95 
9650 
7/05 
4559 

45-4622 
46-2075 
46-9528 
47  '698  / 
48'4<i33 

40-5525 
4C2/73 
4/-8S2/ 
42-5469 
43'2//7 

5658 
2308 
8958 
5608 
2259 

579  / 
2443 
9095 
5747 
2400 

5923 
2577 
9232 
5886 
254  / 

6055 
27(2 
9369 
6025 
2682 

6/88 
2847 
9505 
6/64 
2823 

6320 
298  ( 
9642 
6303 
2964 

6453 
31/6 
9779 
6442 
3/05 

6585 
3250 
99/5 
658  / 
3246 

67/7 
3385 
#052 
6720 
3387 

66 

67 
68 
69 
70 

3037 
0507 
7977 
5447 
29/8 

2909 
0377 
7846 
53/4 
2782 

2781 
0248 
77/4 
5/80 
2647 

2653 
#))8 
7582 
5047 
25  // 

2526 
9988 
745  / 
49/3 
2376 

2398 
9858 
73/9 
4780 
2240 

2270 
9729 
7(87 
4646 
2/05 

2/42 
9599 
7056 
45/2 
1969 

2014 

9469 
6924 
4378 
/833 

49-/8S6 
49-9339 
50-6792 
5  /  '4245 
52-1697 

43-8765 

44-54/3 
45-206/ 
45-8709 
46'5357 

8909 
5559 
2209 
8859 
5509 

9052 
5704 
2357 
9009 
566) 

9/95 

5850 
2504 
9/59 
58/3 

9339 
5995 
2652 
9309 
5965 

9482 
6/41 
2800 
9458 
607 

9625 
6286 
2947 
9608 
6269 

9768 
643  / 
3095 
9758 
6421 

99H 
6577 
3242 
9907 
6573 

#055 
6722 
3390 
#057 
6725 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

0388 
7858 
5328 
2799 
0269 

025/ 
77/9 
5/87 
2655 
#/24 

•773 

7580 
5046 
25/2 
9979 

9976 
7440 
4905 
2369 
9833 

9838 
730  / 
4763 
2226 
9688 

970/ 
7/6/ 
4622 
2082 
9543 

9563 
7022 
4480 
1939 
9398 

9426 
6882 
4339 
(796 
9252 

9288 
6743 
4/97 
/652 
9/07 

52-9150 
53'6603 
54-4056 
55-/509 
55  -8962 

47'2005 
47-8653 
48  '530  / 
49'  (949 
49  '8597 

2/59 

8809 
5460 
2//0 
8760 

23/4 
8966 
56/8 
2270 
8923 

2468 
9/22 
5777 
243  ( 
9086 

2622 
9279 
5935 
2592 
9248 

2776 
9435 
6094 
2752 
94(1 

2930 
959  ( 
6252 
29(3 
9574 

3084 
9747 
64/0 
3074 
9737 

3238 
9903 
6569 
3234 
9899 

3392 
#059 
6727 
3394 
#062 

71 
72 
73 
74 
75 

76 

77 
78 
79 
80 

7739 
5209 
2680 
#)50 

7620 

7592 
5060 
2529 
9997 
7465 

7445 
49/f 
2378 
9844 
73// 

7298 
4762 
2227 
969/ 
7/56 

7/51 
46/3 
2076 
9538 
700/ 

7004 
4464 
(925 
9385 
6846 

6856 
43(5 
/774 
9232 
669/ 

6709 
4/66 
/623 
9079 
6536 

6562 
40/7 
(47/ 
8926 
6381 

56-64/4 
57-3867 
58-/320 
58-8773 
59  '6226 

50-5245 
5C/893 
5/-854I 
52-5/89 
53-/S37 

54/0 
2060 
87/0 
5360 
20/0 

5575 
2227 
8880 
5532 
2/84 

5740 
2395 
9049 
5704 
2358 

5905 
2562 
92(8 
5875 
2532 

6070 
2729 
9388 
6047 

2705 

6235 
2896 
9557 
62(8 
2879 

6400 
3063 
9726 
6389 
3052 

6565 
3230 
9895 
656( 
3226 

6729 
3397 
#064 
6732 
3399 

76 
77 
78 
79 
80 

8/ 
82 
83 
84 
85 

5090 
256/ 
tOil 
7501 
4971 

4934 
2402 
9870 
7339 
4807 

4777 
2243 
97/0 
7176 
4642 

4620 
2085 
9549 
70)3 
4478 

4463 
(926 
9388 
6S5/ 
43/3 

4306 
/767 
9228 
6688 
4149 

4/50 
/608 
9067 
6525 
3984 

3993 
/449 
8906 
6363 
38/9 

3836 
/290 
8745 
6200 
3655 

60-3679 
61-1131 
61  '8584 
62-6037 
63-3490 

53'8485 
54-5/33 
55'/78/ 
55-8429 
56  '5077 

866( 
53/1 
(96( 
861  1 
526  ( 

8837 
5489 
2/4f 
8794 
5446 

90(2 
5667 
2321 
8976 
5630 

9/88 
5845 
2502 
9/58 
58/5 

9364 
6023 
2682 
934/ 
5999 

9540 
6201 
2862 
9523 
6(84 

9716 
6379 
3042 
9705 
6368 

989( 
6557 
3222 
9887 
6553 

#067 
6734 
3402 
#069 
6737 

II 

82 
83 
84 
85 

86 
87 
88 
89 
90 

2442 
99/2 

7382 
4852 
2323 

2275 
9744 
72/2 
4630 
2/49 

2109 
9575 
7042 
4508 
/974 

/942 
9407 
687/ 
4336 
(800 

/776 
9238 
670/ 
4/63 
1626 

1609 
9070 
653  / 
399/ 
1452 

(443 
890  / 
6360 
38/9 
1277 

/276 
8733 
6/90 
3646 
)/03 

//09 
8564 
60/9 
3474 
0928 

64  '0943 
64-8395 

65'584S 
66  '3  30  / 
67-0754 

S7-/724 
57-8372 
58-5020 
59-/66S 
59-83(6 

-1911 
8561 
5212 
1862 
8512 

2098 
8750 
5403 
2055 

8707 

2285 

8939 
5594 
2248 
8903 

2472 
9)28 
5785 
244  ( 
9098 

2658 
93/7 
5976 
2635 
9294 

2845 
9506 
6/67 
2828 

9489 

303/ 
9695 
6358 
302/ 
9694 

32(8 
9883 
6549 
32(4 

9879 

3404 
#072 
6739 
3407 
#074 

86 
87 
88 
89 

90 

91 
92 
93 
94 
95 

9793 
7263 
4733 
2204 
9674 

96/7 
7085 
4553 
2022 
9490 

944) 
6907 
4374 
1840 
9306 

9265 
6729 
4/93 
(658 
9/22 

9088 
655  / 
40/3 
(476 
8938 

89/2 
6373 
3833 
/294 
8755 

8736 
6/95 
3653 
1112 
8570 

8560 
60/6 
3473 
0930 
8386 

8383 
5838 
3293 
0747 
8202 

67-8207 
68-5660 
69'3II2 
70-0565 
70  'BO  IS 

60-4964 
6C(6/2 
6C8260 
62-4908 
63  '(556 

5162 
1812 
8462 
5112 
1762 

5360 
20/2 
8664 
53/7 
(969 

5557 
22/2 
8866 
552( 
2(75 

5755 
24(( 
9068 
5725 
2381 

5952 
26M 
9270 
5929 
2588 

6/50 
28/( 
9472 
6(33 
2794 

6347 
30/0 
9674 
6337 
3000 

6545 
32(0 
9875 
654  ( 
3206 

6742 
3409 
#077 
6744 
34/2 

91 
92 
93 
94 
95 

96 
97 
98 
99 
(00 

48 

7/44 
46/4 
2085 
9555 

7025 

6958 
4427 
1895 
9363 
6832 

6773 
4239 
1705 
9/72 

6638 

6587 
4051 
(5/6 
8980 
6445 

640/ 
3863 
1326 
8788 
6251 

62/5 
3676 
//36 
8597 
6057 

6029 
3488 
0946 
8405 
5864 

5843 
3300 
0757 
82/3 
5670 

5657 
3//2 
0566 
802  / 

5476 

71-5471 

72-2924 
73-0376 
737829 
74-5282 

63-8204 

64-4852 
65'(500 
65  8/48 
66-4796 

8413 
5063 
1713 

8363 
5013 

862  / 
5273 
1926 
8578 
5230 

8830 
5484 
2(39 
8793 
5448 

9038 
5695 
235  ( 
9008 
5665 

9246 
5905 
2564 
9223 

5882 

9455 
6116 
2777 

9438 
6099 

9663 
6326 
2989 
9652 

63/6 

9S7( 
6537 
3202 
9867 
6533 

#079 
6747 
34/4 
#082 
6749 

96 
97 
98 
99 
(00 

2(1'  |  19' 

18'  |  17' 

it;' 

15' 

14'   13' 

12' 

11' 

20'    19' 

18' 

17' 

16'   15' 

14' 

13' 

12' 

11' 

SINE. 

COSINE.           48° 
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TRAVERSE  TABLES. 


41 
/ 

2 
3 
4 
5 

6 

7 
8 
9 
10 

0 

COSINE. 

SINE.             41° 

so" 

61' 

62' 

53' 

54' 

5.=)' 

5fi' 

57'   58' 

59' 

50' 

BT 

b-2 

8.T 

5? 

55 

W 

"j  < 

>• 

—' 

745) 
4902 
2353 

9804 
7254 

7449 
4898 
2347 
9796 
7245 

7447 
4894 
234  ( 
9788 
7235 

7445 
4890 
2335 
9780 
7225 

7443 
4886 
2329 
9772 
72(6 

744  ( 
4882 
2324 
9765 
7206 

7439 
4878 
23(8 
9757 
7C96 

7437 
4875 
2312 
9749 
7(86 

7435 
487  ( 
2306 
974( 
7(77 

7433 
(  '4867 
2'2300 
2-9734 
3'7(67 

'6670 
(  "3339 
2-0009 
2'6679 
3-3348 

6672 
3344 
00/5 
6687 
3359 

6674 
3348 
0022 
6696 
3370 

6676 
3352 
0028 
6705 
338( 

6678 
3357 
0035 
67/3 

3392 

66SO 
3361 
004/ 
6722 
3402 

6683 
3365 
0048 
673( 
34(3 

6685 
3370 
0054 
6739 
3424 

6687 
3374 
006  ( 
6748 
3435 

6689 
3378 
0067 
6757 
3446 

/ 

2 
3 
4 
5 

4705 
2/56 
9607 
7058 
4509 

4694 
2(43 
9592 
7040 

4489 

4682 
2(29 
9576 
7023 

4470 

4670 
2((5 
9560 
7006 
4451 

4659 
2(02 

9545 
6988 
443  ( 

4647 

2088 
9529 
6971 
44/2 

4635 
2075 
95(4 
6953 
4392 

4624 
206( 
9498 
6936 
4373 

4612 
2047 
94S3 
69/8 
4353 

4'4600 
5  '2034 
5  '9467 
6'690( 
7-4334 

4-00(8 
4-6688 
5-3357 
6  '0027 
6  '6697 

003  ( 
6703 
3375 
0046 
67/8 

0044 
67(8 
3392 
0066 

6740 

0057 
6733 
3409 
0085 
6762 

0070 
6748 
3427 
0/05 
6783 

0083 
6763 

3444 
0/24 
6805 

0096 
6779 
3461 
0(44 

6927 

0(09 

6794 
3479 
0(63 

6848 

0(22 
6809 
3496 
0/83 
6870 

0(35 
6824 
35(3 

0202 

6S  •)/ 

6 

7 
8 
9 
10 

II 
12 
13 
U 
IS 

I960 
Mil 

686; 
43/2 
/763 

(938 
9387 
6936 
4285 
(734 

(9/7 
9364 
68(( 
4258 
»705 

(896 
934( 
6786 
423  / 
1676 

1874 
93/7 
6760 
4204 

/647 

(853 
9294 
6735 
4(76 

/6I8 

(832 
927/ 
67(0 
4(49 
1588 

18/0 
9247 
6685 
4/22 
(559 
8997 
6434 
387( 
(308 
8746 

1789 
9224 
6659 
4095 
(530 

S'/767 
8'920( 
9  '6634 
(0-4068 
II  '1501 

7  '3366 
8'0036 
S'6706 
9-3375 

(0-0045 

3390 
0062 
6734 
3406 
0077 

3414 
0088 
6762 
3436 

oi  in 

3438 
0)14 
6790 
3466 
0/42 

3462 
0(40 
68/8 
3497 

0175 

34S5 
0166 
6846 
3527 
0207 

3509 
0/92 
6875 
3557 

0240 

3533 
02(8 
6903 
3587 
0272 

3557 
0244 
693  / 
36/8 
0305 

35S/ 
0270 
6959 
3648 
0337 

II 
12 
13 
14 
(5 

16 
17 
18 
19 

20 

9214 

6665 
41/6 
/567 
90/8 

9(83 
6632 
408  ( 
(530 

8979 

9(52 
6599 
4046 
(493 

8940 

9121 

6566 
4011 
I4M 

8901 

9090 
6533 
3976 
1419 
8862 

9059 
6500 
3941 
(382 
8823 

9028 
6467 
3906 
(345 
8785 

8965 
640  ( 
3836 
(27( 
8707 

1  1  '8934 
(2-6368 
13  3801 

(4/234 
(4  8668 

IO'67/5 
1  /  '3384 
(2-0054 

(2-6724 
/3.3393 

6749 
342  / 
0093 
6765 
3437 

6784 

3458 
0/32 
6806 
3480 

68/9 
3495 
0/7/ 
6847 
3523 

6S5J 
3532 
02/0 
6888 
3567 

6S8S 
3558 
0249 
6929 
36  M) 

6922 

3605 
0288 
6970 
3653 

6957 
3642 
0327 
70/2 
3696 

6992 
3679 
0366 
7053 

3740 

7026 
37/5 
0405 
7094 
37S3 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

6469 
39/9 
(370 
M2I 

6272 

6428 
3877 
1326 
8775 
6224 

6387 
3834 
(28( 
8728 
6/75 

6346 
379  ( 
(236 
8681 
6/26 

6305 
3749 
((92 
8635 

6078 

6265 
3706 
((47 
8588 
6029 

6224 
3663 
((02 
854  ( 
5981 

6/83 
3620 
(058 
8495 

5932 

6/42 
3577 
(0(3 

8448 
5884 

15-6101 
(6-3535 
(7-0968 
(7'840( 
(8'5835 

14-0063 
/  4-6733 
(5  3402 
(6'0072 
16  6742 

0/08 
6780 
3452 
0/24 

0/39 
6S// 

3483 
0/55 

0/54 
6828 
3502 
0/76 

6850 

0199 
6S76 
3552 

6904 

0245 
6923 
360/ 
0280 
695S 

0290 
697  / 
365( 
0332 

70/2 

0336 
70/8 
3701 
0384 
7066 

038/ 

7066 
375/ 
0436 

7/20 

0427 
7//4 
380( 
0488 
7/75 

0472 
7/6( 
3850 
0539 
7229 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

3723 
(174 
8625 
6076 
3526 

3672 
1121 

8570 
60(9 
3468 

3622 
(069 
8516 
5963 
34/0 

3572 
(0(7 
8462 
5907 
3352 

352( 
0964 
8407 
5850 
3293 

3470 
09/2 
8353 
5794 
3235 

3420 
0859 
8-98 
5738 
3/77 

3369 
0807 
8244 
5681 
31(9 

33/9 
0754 
8/90 
5625 

3060 

(9  3268 
20  0702 
20-8/35 
21  '5568 
22-3002 

(7'34/( 
18*0081 

/8'675( 
(9  3420 
23'OOPO 

3~,  .'4 
0(98 
6872 
3546 
0220 

3580 
0256 
6932 
3609 

0285 

3636 
03/5 
6993 
367( 
0350 

3693 
0373 
7054 
3734 
04/5 

3749 
0432 
7//4 
3797 

0480 

3805 
0490 
7/75 
3S60 
0545 

3S62 
0548 
7235 
3922 
0609 

39/8 
0607 
7296 
3S85 

0674 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

0977 
8428 
5879 
3330 
0781 

09/7 
8366 
58(5 
3264 
07(3 

0857 
8304 
575  ( 
3(98 
0645 

0797 
8242 
5687 
3(32 
0577 

0737 
8(80 
5623 
3066 
0509 

0676 
8118 
5559 
3000 
044  ( 

0616 
8055 
5495 
2934 
0373 

0556 
7993 
5430 
2868 
0305 

0496 
793  / 
5366 
2802 
0237 
7672 
5(08 
2543 
9978 
74/4 

23  '0435 
23'7S69 
24  '5302 
25-2735 
26-0(69 

20  '6759 
2C3429 
22-0099 
22-6768 
23-3438 

6827 
3498 
0/70 
6842 
35(4 

6894 
3568 
0242 
69/6 
3590 

696/ 
3637 
03/3 
6989 
3666 

7028 
3706 
0385 
7063 
374  / 

709.5 
3776 
0456 
7/37 
38/7 

7/62 
3845 
0528 
72/0 
3893 

7229 
39/4 
0599 
7284 
3969 

7296 
3983 
0670 
7357 
4044 

7363 
4053 
0742 
7431 
4120 

31 

32 
33 
34 
35 

8232 
5683 
3/33 
0584 

8035 

8(62 
5611 
3060 
0509 
7958 

8092 
5539" 
2986 
0433 

7880 

8022 
5467 
29(2 
0357 

7802 

7952 
5395 
2838 
0281 
7725 

7882 
5323 
2765 
0206 
7647 

78(2 
525  / 
269  ( 
0(30 
7569 

7742 
5180 
26/7 
#054 
749  / 

267602 
27-5036 
28-2469 
28'9902 
29-7336 

24  '0/08 
24-6777 
25-3447 
26  -01  17 
26'6786 

0/86 
6858 
3529 
020  / 

6973 

0264 
6938 
36/2 
0286 
6960 

0342 
70/8 
3694 
0370 
7046 

0420 
7098 
3776 
0455 
7(33 

0498 
7/78 
3859 
0539 
7220 

0576 
7258 
394) 
0624 
7306 

0653 
7338 
4023 
0708 
7393 

073( 
74(8 
4(05 
0792 
7479 

0809 

7498 
4/87 
0877 
7566 

36 
37 
38 
39 

40 

41 

42 
43 
44 
45 

5486 
2937 
0388 
7839 
5290 

5407 
2856 
0304 
7753 
5202 

5327 
2774 
022) 
7668 
5115 

5247 
2692 
0/37 
7583 
5028 

5/68 
26(1 
#054 
7497 
4940 

5088 
2529 
9970 
7412 
4853 

5008 
2448 
9887 
7326 
4765 

4929 
2366 
9803 
724  / 
4678 

4849 
2284 
9720 
7/55 
4590 

30-4769 
31  '2203 
3C9636 
32  7069 
33-4503 

27-3456 
28-0/26 
28-6795 
29  3465 
30'0/35 

3545 
02/7 
6889 
3560 
0232 

3634 
0308 
6982 
3656 
0330 

3723 
0399 
7075 
375/ 

0427 

38(1 
0490 
7/68 
3846 
0525 

3900 
059/ 
726  ( 
3942 
0622 

3989 
0672 
7354 
4037 
07/9 

4078 
0762 
7447 
4/32 

rs/7 

4/66 
0853 
7540 
4227 
0914 

4255 
0944 
7633 
4322 
101  1 

41 

42 
43 
44 
45 

46 
47 
48 
49 

50 

274/ 
0191 

7642 
5093 

2544 

265  ( 

0100 
7549 
4998 
2447 

2562 
4009 
7456 
4903 
2350 

2473 
99(8 
7363 
4808 
2253 

2383 
9826 
7270 
47(3 
2/56 

2294 
9735 
7(76 
46/7 
2059 

2205 
9644 
7083 
4522 
I96/ 

2/(5  2026 
9552  946( 
6990  6896 
4427  4332 
(864  (767 

34'(936 
34-9370 
35-6803 
36  '4236 
37-1670 

30'6804 
3T3474 
32-0/44 
32-68(3 
33-3483 

6904 
3576 
0248 
6920 
359  ( 

7004 
3678 
0352 
7026 
3700 

7/03 
3780 
0456 
7/32 
3808 

7203 

388( 
0560 
7238 
39/6 

7303 
3983 
0664 
7344 
4025 

7402 
4085 
0767 
7450 
4/33 

7502 
4/86 
087/ 
7556 
424  / 

760/ 
4288 
0975 
7662 
4349 

7701 
4390 
/079 
7768 
4457 

46 
47 

48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

9995 
7446 
4897 
2348 
9798 

9896 
7345 
4794 
2243 
9692 

9797 
7244 
469  / 
2(38 

9585 

9698 
7(43 
4588 
2033 
9478 

9599 
7042 
4485 
(928 
9371 

9500 
694( 
4382 
(823 
9265 

940  / 
6840 
4279 
(7/8 
9/58 
6597 
4036 
1475 
89/5 
6354 

9302 
6739 
4/76 
1613 
905/ 
6488 
3925 
(363 
8800 
6237 

9202 
6638 
4073 
1508 
8944 
6379 
38/4 
/250 
8685 
6/20 

37'9I03 
38'6536 
39  '3970 
40-/403 
40-8837 
4C6270 
42-3703 
43-1137 
43-8570 
44*6004 

34-0/53 
34'6822 
35-3492 
36  0/62 
36'683/ 
37'350( 
38'0(7( 
3S'6840 
39-35/0 
40'0/SO 

0263 
6935 
3607 
0279 
695  / 
3622 
0294 
6966 
3638 
0310 

0374 
7048 
3722 
0396 
7070 
3744 
04/8 
7092 
3766 
0440 

0484 
7/60 
3836 
0513 
7/89 

0595 
7273 
395  ( 

0630 
7308 

0705 
7385 
4066 
0746 

7427 

OS/5 
7498 
4/8( 
0863 
7546 

0926 
761  / 
4295 
0980 
7665 

(036 
7723 
44/0 
(097 
7784 

((46 
7835 
4525 
(214 
7903 

51 

52 
53 

54 
55 

7249 
4700 
2/5( 
9602 
7053 

7/41 

4590 
2039 
9488 
6936 

7032 
4479 
(926 
9373 
6820 

6923 
4368 
(8/3 
9258 
6703 

68(4 
42  "8 
(701 
9(44 
6587 

6706 
4/47 
/58S 
9029 
6470 

3865 
054  ( 
72(7 
3893 
0570 

3986 
0665 
7343 
402( 
0700 

4/07 
0788 
7468 
4149 
0829 

4229 
0911 
7594 

4277 
0959 

4350 
(035 
77/9 
4404 
(089 

447  ( 
(158 
7845 
4532 
/2/9 

4S92 
(28( 

7970 
4659 
1349 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

4504 
1955 
9406 
6856 
4307 

4385 
/834 
9283 
6732 
4(81 

4267 
(7(4 
9(6( 
6608 
4055 

4149 
(594 
9039 
6484 
3929 

4030 
(473 
89/6 
6359 
3802 

39/2 
(353 
8794 
6235 
3676 

3793 
/232 
867( 

611  1 
3550 

3674 
1112 
8549 
5986 
3424 

3556 
099  / 
8426 
5862 
3297 

45-3437 
46  0870 
46-8304 
47-5737 
48'3/7( 

40-6849 
4C35(9 
42-0/89 
42'6858 

433528 

6982 
3653 
0325 
6997 

3669 

7/14 
3788 
0462 
7136 
3810 

7246 
3922 
0598 
7274 

3950 

7378 
4056 
0735 
74/3 
4091 

75/0 
4/90 
087  / 
755/ 
4232 

7642 
4325 
/007 
7690 
4373 

7774 
4459 
1/44 
7828 
45/3 

7906 
4593 
(280 
7967 

4654 

8038 
4727 
(4(6 
8(05 
4794 

61 
62 
63 

64 
65 

66 
67 
68 
69 
70 

(758 
9209 
6660 
4111 

/562 

(630 
9079 
6528 
3977 
1426 

(502 
8949 
6396 
3843 
1290 

(374 
88/9 
6264 
3709 
1154 

(246 
8689 
6/32 
3575 
(0(8 

(1(7 
8559 
6000 
344  ( 

0882 

0989 
8428 
5868 
3307 
0746 

086  ( 
8298 
5735 
3/73 
06/0 

0732 
8/68 
5603 
3038 

0474 

49-0604 
49-8037 
50  "547  / 
51  '2904 
52-0338 

44-0/98 
44-6867 
45-3537 
46-0207 
46-6876 

034( 
70(2 
3684 
0356 

7028 

0484 
7/58 
3832 
0506 
7/80 

0627 
7303 
3979 
065? 
733  / 

0770 

7448 
4/26 
0804 
7483 

09/2 
7593 
4273 
0954 
7634 

(055 
7738 
442( 
1(03 
7786 

(198 

7883 
4568 
/252 
7937 

(34( 
8028 
47/5 
1402 
8089 

(484 
8(73 

4S62 
(55( 
8240 

66 

67 
68 
69 

70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

9013 
6463 
3914 
(365 
88/6 

8875 
6324 
3773 
(222 
867  ( 

8737 
6184 
3631 
1078 
8525 

8599 
6044 
3489 
0934 
8379 

846  ( 
5904 
3347 
079  ( 
8234 

8323 
5764 
3206 
0647 
8088 

8(85 
5624 
3064 
0503 
7942 

8047 
5485 
2922 
0359 
7796 

7909 
5344 
2780 
02/5 
765  ( 

52-7771 
53-5204 
54-2638 
55-0071 
55-7505 

47-3546 
48-02/6 
48-6885 
49-3555 
50'0225 

3700 
0372 
7043 
37(5 
0387 

3854 
0528 
7202 
3876 
0550 

4007 
0684 
7360 
4036 
07/2 

4/6( 
0839 
75/8 
4/96 
0874 

43/5 
0995 
7676 
4356 
/037 

4469 
1151 
7834 
45/6 

(199 

4622 
(307 
7992 
4677 
/36/ 

4776 
/463 
8/50 
4837 
(524 

4929 
16(8 
8308 
4997 
(686 

71 
72 
73 
74 
75 

6267 
37(8 
1(69 
8620 
6070 

6(20 
3568 
1017 
8466 
59/5 

5972 
34(9 
0866 
83(3 

5760 

5824 
3269 
07(5 
8(60 
5605 

5677 
3(20 
0563 
8006 
5449 

5529 
2970 
041  / 
7853 
5294 

5381 
282  ( 
0260 
7699 
5(38 

5234 
2671 
#108 
7546 
4983 

5086 
2521 
9957 
7392 

4827 

56-4938 
57-2371 
57*9805 
58-7238 
59-4672 

50-6894 
51  '3564 
52-0234 
52-6903 
53-3573 

7059 
373) 
0403 
7074 
3746 

7224 
3898 
0572 
7246 
3920 

7388 
4064 
0740 
74/7 
4093 

7553 
423  / 
0909 
7588 
4266 

77(7 

4398 
(078 
7759 

4439 

7882 
4564 
(247 
7930 
46/2 

8046 
473  / 
14(6 
(101 

4785 

82/( 
4898 
(585 
827( 
4958 

8375 
5064 
(753 
8442 
5/32 

76 
77 
78 
79 

SO 

8( 
82 
63 
84 
85 

352( 
0972 
8423 
5874 
3325 

3364 
08(3 
8262 
S7II 
3160 

3207 
0654 
8/01 
5548 
2995 

3050 
0495 
7940 
5385 
2830 

2892 
0335 
7779 
5222 
2665 

2735 
0(76 
76(7 
5059 
2500 

2578 
#0(7 
7456 
4895 
2334- 

2420 
9857 
7295 
4732 
2(69 

2263 
9698 
7(33 
4569 
2004 

60-2/05 
60-9538 
61-6972 
62-4405 
63  -(838 

54-0243 
54-69/2 
55-3582 
56-0252 
56  '692  ( 

04/8 
7090 
3762 
0434 
7/05 

0594 
7268 
3942 
06/5 
7289 

0769 
7445 
4/2( 
0797 
7474 

0944 
7623 
430) 
0979 
7658 

((20 
7800 
448/ 
1161 
7842 

(295 
7978 
4660 
(343 
8026 

/470 
8/55 
4840 
(525 
82(0 

(645 
8332 
50/9 
(706 
8393 

(82/ 
85/0 
5/99 
(888 
8577 

81 
82 
83 
84 
85 

86 
87 
88 
89 

90 

0776 
8227 
5678 
3(28 
0579 

0609 
8058 
5507 
2956 
0405 

0442 
7889 
5336 
2783 
0230 

0275 
7720 
5(65 
26(0 

#055 

#(08 
7551 
4994 
2437 

9880 

994  ( 
7382 
4823 
2264 
9706 

9774 
7213 
4652 
209( 
953  / 

9607 
7044 
448  ( 
(9/8 
9356 

9439 
6875 
43(0 
(745 
9(8( 

63  '9272 
64'6705 
65-4(39 
66-1572 
66-9005 

57-359  ( 
58  '026  ( 
58-6930 
59-3600 
60-0269 

3777 

0449 
7/2/ 
3793 
0465 

3963 
0637 
73M 

3985 
0659 

4(5fl 
0826 
7502 
4(78 
0854 

4336 
10/4 
7693 
437( 
(049 

4522 
(203 
7883 
4564 
(244 

4708 
(39( 
8074 
4756 
1439 

4894 
(579 
8264 
4949 
(634 

5080 
(767 
8454 
5(4( 
1828 

5266 
(956 

8645 
5334 
2023 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 

8030 
548  1 
2932 
0383 
7834 

7854 
5303 
2752 
0200 
7649 

7677 
5(24 
257  ( 
#0/8 
7465 

7500 
4945 
2390 
9835 
728  / 

7323 
4767 
22(0 
9653 
7096 

7/47 
4588 
2029 
9470 

6911 

6970 
4409 
1848 
9288 
6727 

6793 
4230 
(668 
9(05 
6542 

66/6 
405/ 
(487 
8922 
6357 

67-6439 
68-3872 
69  '(306 
69-8739 
70'6(72 

60-6939 
6C3609 
62-0278 
62-6948 
63  '36/8 

7136 
3808 
0480 
7/52 

3824 

7333 
4007 
0681 
7355 
4029 

7531 
4207 
0883 
7559 
4235 

7728 
4406 
(084 
7763 
444  ( 

7925 
4605 
(286 
7966 
4647 

8122 
4804 
(487 
8(70 
4852 

83/8 
5003 
(688 
8373 
5058 

85/5 
5202 
(889 
8576 
5263 

87/2 
540/ 
2090 
8780 
5469 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

48' 

5285 
2735 
0186 
7637 
5088 

5098 
2547 
9996 
7445 
4894 

4912 
2359 
9806 
7253 
4700 

4726 
2(7) 
96(6 
706  ( 
4506 

4539 
(982 
9425 
6868 
43(2 

4353 
(794 
9235 
6676 
4//7 

4(66 
(605 
9044 
6484 
3923 

3979 
(4/7 
8854 
629  ( 
3729 

3793 
(228 
8663 
6099 
3534 

71-3606 
72-1039 
72-8473 
73-5906 

74-3339 

64-0287 
64-6957 
65-3627 
66-0296 

66'69t,6 

0495 
7(67 
3839 
05(1 
7/83 

0703 
7377 
4051 
0725 
7399 

09/1 
7588 
4264 
0940 
76/6 

1119 
7798 
4476 
//54 
7833 

(327 
8008 
4688 
(369 

8049 

(535 

82(8 
4900 
1583 

S266 

(743 
8427 

sue 

1797 

8482 

(950 
8637 
5324 
20/( 
8698 

2/58 
8847 
5536 
2225 
89/4 

96 
97 
98 
99 
(00 

ID' 

9'  |  «' 

7' 

<;• 

5' 

4' 

3' 

2' 

T 

10' 

9' 

8' 

7' 

6' 

5' 

4' 

3'   2' 

F 
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42°           COSINE. 

SINE. 

42° 

/ 

2 
3 
4 
5 

(V 

r 

•->" 

3'    4' 

;>' 

6' 

V 

8'  |   9' 

o'  |  r 

2'    3' 

4'   y 

6' 

7'    8'    9' 

1 
2 
3 

4 
5 
6 

7 

a 

9 

10 

7431 
4863 
0394 
9726 
7/57 

7430 
4859 
2289 
97/8 

7/48 

7428 
4855 
2283 
97/0 
7/38 

7426 
485/ 
2277 
9702 
7/28 

7424 
4847 
227/ 
9695 
7//S 

7422 
4843 
2265 
9687 
7109 

7420 
4840 
2259 
9679 
7099 

74/8  : 
4836 
2253 
967  / 
7089 

74/6 
4832 
2248 
9663 
7079 

74/4 
/'482S 
2  '2242 
2  '9656 
37070 

'669( 
1  '3383 
2-0074 
2'6765 
3-3457 

6693 
3387 
0080 
6774 
3467 

6696 
3391 
0087 
6783 
3478 

6698  i 
3396 
0093 
6791 
3489 

3400 
0100 
6800 
3500 

6702 
3404 
0(06 
6808 
35(1 

3409 
M/3 
68/7 
352/ 

34/3 
01/9 
6826 
3532 

6709 
34/7 
0/26 
6834 
3543 

3421 
0/32 
6843 
3554 

6 

7 
-  8 
9 
/O 

4589 
2020 
9452 
6883 
43/4 

4577 
2007 
9436 
6S66 
4295 

4565 
1993 
9420 
6848 
4276 

4554 
(979 
9405 
6830 

4256 

4542 
/966 
9389 
68/3 
4237 

4530 
/952 
9374 
6795 
42/7 

45/9 
/938 
9358 
6778 

4/98 

4507 
(925 
9342 
6760 
4/78 

4495 
1911 
9327 
6743 
4/59 

4'4483 
5-1897 
5'93II 
6'6725 
7-4/39 

4*0/48 
4'6839 
5-3530 
6-0222 
6'69/3 

0/61 
6854 
3548 
024  / 
6935 

0/74 
6869 
3565 
026  / 
6956 

0/87 
6885 
3582 
0280 
6978 

0200 
6900 
3600 
0300 
6999 

02(3 
69/5 
36/7 
03/9 
702) 

0226 
6930 
3634 
0338 

7043 

0239 

6945 
365  / 
0358 
7064 

025  / 
6960 
3669 
0377 
7086 

0264 
6975 
3686 
0397 
7/07 

// 
12 
13 
/4 
15 

746 
9177 
6609 
4040 
472 
8903 
6335 
3766 
(98 
8629 

1725 
9/54 
65S4 
40/3 
/443 

(703 
9/3) 
6558 
3986 
(4/3 

1683 

9/07 
6533 
3958 
1384 

(660 
9084 
6508 
393/ 
/355 

(639 
9060 
6482 
3904 
(326 

/6/7 
9037 
6457 
3877 
(296 

/596 
90/4 
6432 
3849 
/267 

1574 
8990 
6406 
3822 
1238 

S'1553 
8-8967 
9'638/ 
/  0-3795 
;/'/209 

7'3604 
S'0296 
S'6987 
9'3678 
0-0370 

3628 
0322 
70/5 
3709 
0402 

3652 
0348 
7043 
3739 
0434 

3676 
0373 
7071 
3769 
0467 

3699 
0399  ; 
7099 
3799 
0499 

3723 
0425 
7/27 
3830 
0532 

3747 
0451 
7/55 
3860 
0564 

3771 
0477 
7/84 
3890 
0596 

3794 
0503 
72/2 
3920 
0629 

38/8 
0529 
7240 
3950 
066  / 

n 

12 
13 
14 
15 
16 
17 

ia 

19 

20 

16 

17 
18 
19 
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0427 

38/7 
0523 
7230 
3936 
0642 

4024 
0732 
744( 
4/50 
0858 

423( 

0942 
7652 
4363 
(074 

60'  I  :>:)' 

5»' 

57'   5(i' 

55'  |  54' 

53' 

52'  |   51' 

6d' 

551'  |  f>W' 

57' 

5t>'   55' 

54' 

53' 

5-2' 

51' 

SINE. 

COSINE.            47° 

TRAVERSE  TABLES. 


43' 

; 

2 
3 

4 
5 

COSINE. 

SINE.            42' 

10'   11'   \->' 

IS 

14'   )5' 

16'   17' 

18'    19' 

10'  |  11'  |  12'   13'   14'   15'   16'  |  17'  |  18'   19' 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

74/2 
4824 
2236 
9648 
7060 

74/0 
4820 
2230 
9640 
7050 

74C8 
48/6 
2224 
9632 
7040 

7406 
48(2 
22/8 
9624 
7030 

7404 
4808 
22(2 
96/7 
7021 

7402 
4804 
2207 
9609 
70(1 

7400 
4800 
2201 
960  ( 
700  ( 

7398 
4797 
2(95 
9593 
699  ( 

7396 
4793 
2189 
9585 
6982 

7394 
C47S9 
2-2/83 
2'9577 
3  '6972 

•67(3 
/  '3426 
2-0/39 
2'6852 
3'3564 

67/5 
3430 
0/45 
6860 
3575 

67/7 
3434 
0/52 
6869 
3586 

67/9 
3439 
0158 
6877 
3597 

6722 
3443 
0/65 
6886 
3608 

6724 
3447 
0(71 
6895 
36/8 

6726 
3452 
0/77 
6903 
3629 

6728  i 
3456 
0184 
69/2 
3640 

6730 
3460 
0(90 
692( 
365  ( 

6732 
3465 
0197 
6929 
366) 

6 
7 
8 
9 

/O 

4472 
1884 
9296 
6708 
4120 

4460 
/870 
9280 
6690 
4100 

4448 
1856 
9264 
6672 
4080 

4437 
(843 
9249 
6655 
406( 

4425 
/829 
9233 
6637 
4041 

44/3 
18(5 
92/7 
6620 

4022 

4401 
(802 
9202 
6602 
4002 

4390 
(788 
9(86 
6584 
3983 

4378 
177  A 
9170 

6567 
3963 

4-4366 
5V760 
5-9/55 
6-6549 
7-3944 

4'0277 
4-6990 
S'3703 
6-04/6 
67/29 

0290 
7005 
3720 
0435 
7/5/ 

0303 
7020 
3738 
0455 
7/72 

0316 
7036 
3755 
0474 
7/94 

0329 
7051 
3772 
0494 
72/5 

0342 
7066 
3789 
05(3 
7237 

0355 
708( 
3807 
0532 

7258 

0368 

7096 
3624 
0552 
7280 

038  ( 
7111 

384) 
0571 
730  / 

0394 
7)26 
3858 
0590 
7323 

/I 
(2 
13 
/4 
(5 
(6 
(7 
/8 
19 
20 

(53( 
8943 
6355 
3767 
1/79 

1510 
8920 
6330 
3740 
//50 

(489 
8897 
6305 
37/3 
(121 

(467 
8873 
6279 
3685 

1091 

(446 
8850 
6254 
3658 
(062 

(424 
8826 
6228 
363( 
(033 

(402 
8803 
6203 
3603 
(003 

(38) 
8779 
6(77 
3576 
0974 

(359 
8756 
6/52 
3548 
0945 

8-/33S 
8-8732 
9-6(27 
(0'352/ 
11-0915 

7'3842 
8-0555 
8-7268 
9'398( 
(0-0693 

3866 
058  ( 
7296 
4011 
0726 

3889 
0606 
7324 
404  > 
0758 

39/3 
0632 
7352 
407  ( 
0790 

3937 
0658 
7380 
4101 
0823 

3960 
0684 
7408 
4/31 
0855 

3984 
07(0 
7436 
4I6( 
0887 

4008 
0736 
7464 
4/92 
0920 

403  / 
0762 
7492 
4222 
0952 

4055 
0787 
7520 
4252 
0984 

// 
12 
13 
(4 
IS 

859  / 
6003 
34/5 
OS27 
8239 

8560 
5970 
3380 
0790 
8200 

8529 
5937 
3345 
0753 
8/6/ 

8497 
5904 
3310 
07/6 
8/22 

8466 
5870 
3274 
0679 
80S3 

8435 
5837 
3239 
064  / 
8044 

8404 

5804 
3204 
0604 
8005 

8372 
577( 
3(69 
0567 
7965 

6341 
5737 
3/34 
0530 
7926 

(C83(0 
(2-5704 
(3-3098 
(4*0493 
(4-7887 

107406 
/  /  '4  /  /  9 
(2-0832 
12  7545 
(3'4258 

744  / 
4(56 
087  ( 
7586 
430) 

7475 
4(93 
09(0 
7627 

4344 

75/0 
4229 
0948 
7668 

4387 

7544 
4266 
0987 
7709 
4430 

7579 
4302 
(026 
7750 
4473 

76(3 

4339 
(065 
779  ( 
45/6 

7648 
4376 
((04 
7831 
4559 

7682 
44(2 
(142 
7872 
4603 

77/6 

4449 
(IS) 
79)3 
4646 

16 

17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

565/ 
3063 
0475 
7887 
5299 

56/0 
3020 
0430 
7840 
5250 

5569 
2977 
0385 
7793 
520  / 

5528 
2934 
0340 
7746 
5/52 

5487 
2891 
0295 
7699 
5/03 

5446 
2848 
0250 
7652 
5055 

5405 
2805 
0205 
7605 
5006 

5364 
2762 
0(60 
7558 
4957 

5323 
27(9 
0((5 
75M 
4908 

(5  '528) 
(6'2676 
17-0070 
(7-7464 
18-4859 

(4-097/ 
(4-7684 
/S'4397 
16-1109 
(67822 

)0/6 
7731 
4446 
1161 
7876 

(06( 
7779 
4496 
(213 
7930 

//07 
7826 
4545 
(265 
7984 

//52 
7873 
4595 
1316 
8038 

((97 
792( 
4644 
(368 
8092 

1242 
7968 
4694 
(420 
8(46 

(287 
80/5 
4743 
/47/ 
8/99 

(333 
8063 
4793 
(523 
8253 

(378 
8//0 
4842 
(575 
8307 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

27;  / 
0133 

7535 
4947 
2359 

2660 
0070 
7480 
4890 
2300 

2609 
#0/7 
7425 
4833 
224  / 

2558 
9964 
737( 

4777 
2/83 

2508 
9912 
73(6 

4720 
2/24 

2457 
9859 
726  / 
4663 
2065 

2406 
9806 
7206 
4607 
2007 

2355 
9753 
7(52 
4550 
(948 

2304 
9700 
7097 
4493 
(889 

)9'2253 
(9*9648 
207042 
2  /  '4436 
22-1831 

(7-4535 
(8'(248 
(S796/ 
/9'4674 
20-/387 

459  / 
(306 
802/ 
4736 
/452 

4647 
(365 

8082 
4799 
(5/6 

4703 
(423 
8142 
4S6/ 
1581 

4759 
(48( 
8202 
4924 
1645 

4815 
1539 
8263 
4986 
(7/0 

487( 
(597 
8323 
5049 
(775 

4927 
(655 
8383 
51/1 
1839 

4983 
(713 

8444 
5(74 
(904 

5039 
(77) 

8504 
5236 
(968 

31 
32 
33 
34 
35 

977; 
7/82 
4594 
2006 
9418 

97/0 
7/20 
4530 
/940 
9350 

9649 
7057 
4466 
(874 
9282 

9589 
6995 
4401 
(807 
92/3 

9528 
6932 
4337 
(74/ 
9/45 

9468 
6870 
4272 
(674 
9076 

9407 
6807 
4207 
(608 
9008 

9346 
6745 
4)43 
I54( 
8939 

9286 
6682 
4078 
(475 
887( 

22  9225 
23-66/9 
24-40(4 
25'(408 
25-8802 

20  '8  (00 
2/-4S/3 
22'/526 
22-8238 
23  '495  / 

8/67 
4882 
(597 
8312 
5027 

8233 
495/ 
1668 
8385 
5/02 

8300 
5020 
(739 
8458 
5(78 

8367 
5088 
(8(0 
8532 
5253 

8434 
5/57 
(88( 
8605 
5328 

8500 
5226 
(952 

8678 
5404 

8567 
5295 
2023 
875) 
5479 

8634 
5364 
2094 
8824 
5554 

870( 
5433 
2165 
8897 
5630 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

6830 
4242 
(654 
9066 
6478 

6760 
4(70 
(580 

8990 
6400 

6690 
4098 
/506 
89/4 
6322 

6619 
4025 
(43/ 
8838 

6244 

6549 
3953 
(357 
876  ( 

6/65 

6479 
3881 
/283 
8685 
6087 

6408 
3808 
(209 
8609 
60M> 

6338 
3736 
/I34 
8532 
5931 

6267 
3664 
(060 
8456 
5852 

26-6(97 
27-3591 
28-0985 
28-8380 
29-5774 

24'  (664 
24-8377 
25-5090 
26  '(803 
26-85/6 

1742 
8457 
5/72 
(887 
8602 

/8I9 
8537 
5254 
I97( 

8688 

1897 
86/6 
5336 
2055 
8774 

(975 
8696 
54(8 
2(39 

8861 

2052 
8776 
5499 
2223 

8947 

2(30 

8855 
558( 
2307 
9033 

2207 
8935 
5663 
239  / 
9//9 

2285 
90(5 
5745 
2475 
9205 

2362 
9094 
5826 
2559 

9291 

36 

37 
38 
39 
40 

4( 
42 
43 
44 
45 

3890 
;302 
87/4 
6126 
3538 

38/0 
1220 
8630 
6040 
3450 

3730 
1138 
8546 
5954 
3362 

3650 
(056 
8462 
5868 
3274 

3570 
0974 
8378 
5782 
3(86 

3489 
0892 
8294 
5696 
3098 

3409 
0809 
8210 
56/0 
30(0 

3329 
0727 
8(26 
5524 
2922 

3249 
0645 
804  ( 
5438 
2834 

30-3/68 
3  (  '0563 
31-7957 
32-5352 
33'2746 

27  5229 
2S-/942 
28-8654 
29-5367 
30-2080 

53/7 
2032 
8747 
5462 
2/77 

5405 
2123 
8840 
5557 
2274 

5494 
22/3 
8933 
5652 
2371 

5582 
2304 
9025 
5747 
2468 

5670 
2394 
91/8 
584/ 
2565 

5759 
2484 
92/0 
5936 
2662 

5847 
2575 
9303 
603  ( 
2759 

5935 
2665 
9395 
6(26 
2856 

6023 
2756 
9488 
622  / 
2952 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

0950 
8362 
5774 
3186 
0598 

0860 
8270 
5680 
3090 
0500 

0770 
8(78 
5586 
2994 
0402 

0680 
8086 
5492 
2899 
0305 

0590 
7994 
5399 
2803 
0207 

0500 

7903 
5305 
2707 
0109 

0410 
78// 
521  / 
2611 

ton 

0320 
77/9 
5//7 
25/5 
99(3 

0230 
7627 
5023 
24(9 
9816 

34-0/40 
347535 
JS'4929 
36-2323 
36'97/S 

30-8793 
31  '5506 
32-22/9 
32'S932 
33-5645 

8892 
5607 
2322 

9037 
5753 

899  / 
5709 
2426 
9(43 

5860 

909  ( 
58/0 
2529 
9249 
5968 

9/90 
59  // 
2633 
9354 
6076 

9289 
60/2 
2736 
9460 
6/83 

9388 
6((4 
2839 
9565 

629/ 

9487 
62/5 
2943 
967/ 

6199 

9586 
63/6 
3046 
9776 

6506 

9685 
64(7 
3(49 
9882 
66/4 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

SO/0 
5422 
2834 
0245 
7657 

79/0 
5320 
2730 
0(40 
7550 

78/0 
52(8 
2626 
#034 
7443 

77(( 
5((7 
2523 
9929 
7335 

7611 
50/5 
24(9 
9823 
7228 

75M 
4913 
23/6 
97/8 
7(20 

74)1 
48(2 
22(2 
96(2 
70(2 

73/2 
47/0 
2/08 
9506 
6905 

72(2 
4608 
2004 
940( 
6797 

37-7112 
38'4506 
39-/90I 
39-9295 
40-6689 

34-2358 
34  '907  ( 
35-5783 
36-2496 
36-9209 

2468 
9/83 
5898 
26)3 
9328 

2578 
9295 
60/2 
2729 
9446 

2687 
9407 
6/26 
2845 
9565 

2797 
95/9 
6240 
2962 

96S3 

2907 
963) 
6354 
3078 
9802 

30(7 
9743 
6469 
3/94 
9920 

3/27 
9855 
6583 
33(( 
#039 

3236 
9967 
6697 
3427 
0/57 

3346 
#078 
6SM 
3543 
0275 

51 
52 
53 
54 
55 

56 
57 
58 
59 

60 

5069 
248  / 
9893 
7305 
47/7 

4960 
2370 
9780 
7(90 

4600 

485/ 
2259 
9667 
7075 
4483 

474  ( 
2(47 
9553 
6959 
4366 

4632 
2036 
9440 
6844 
4248 

4522 
(924 
9326 
6729 
4131 

4413 
(8(3 
92)3 
66(3 
4014 

4303 
(701 
9/00 
6498 
3896 

4(93 
1590 
8966 
6382 
3779 

4(  '4084 
42"(47S 
42-8872 
43-6267 

44  '366/ 

37-5922 
38'2635 
38-9348 
39'606I 
40  '2774 

6043 
2758 
9473 
6/88 
2903 

6164 
28S/ 
9598 
63/5 
3032 

6284 
3004 
9723 
6442 
3/62 

6405 
3/26 
9848 
6569 
3291 

6525 

3249 
9973 
6696 
3420 

6646 
3372 
#098 
6823 
3549 

6766 
3494 
0222 
6950 
3678 

6887 
36(7 
0347 
7077 

3808 

7007 
3740 
0472 
7204 

3937 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

2/29 
954  ( 
6953 
4365 
1777 

20(0 
9420 
6830 
4240 
(650 

(89( 
9299 
6707 
4(15 
(523 

(772 
9/78 
6584 
3990 
(396 

/652 
9056 
6461 
3865 
(269 

/533 
8935 
6337 
3740 
((42 

(4(4 
88(4 
6214 
36/4 
(0(5 

/294 
8693 
6091 
3489 
0887 

((75 
857( 
5968 
3364 
0760 

45-/056 
45-8450 
46-5844 
47-3239 
48-0633 

40'9487 
4C6(99 
42  '29/2 
42-9625 
43-6338 

96/8 
6333 
3048 
9763 
6478 

9750 
6467 
3/84 
9901 
6618 

9881 
6600 
3320 
#039 
6758 

#012 
6734 
3455 
0(77 
6898 

0)44 
6867 
3591 
03)5 
7038 

0275 
700  / 
3727 
0453 
7/78 

0406 
7/34 
3862 
0590 
73/8 

0538 
7268 
3998 
0728 
7458 

0669 
740/ 
4/33 
0866 
7598 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

9(89 
660  / 
40/3 
(425 
8837 

9060 
6470 
3880 
(290 

8700 

893  ( 
6339 
3747 
((55 
8563 

8802 
6208 
3614 
(020 
8426 

8673 
6077 
3481 
0885 

8290 

8544 
5946 
3348 
0750 
8(53 

8415 
58/5 
32/5 
0616 
8016 

8286 
5684 
3082 
0480 
7879 

8/57 
5553 
2949 
0345 

7742 

48-8027 
49-5422 
50'28/6 
51-0210 
5/7605 

44  '305  ( 
44-9764 
45-6477 
46-3(90 

46'9903 

3/93 
9908 
6623 
3339 

#054 

3336 
#053 
6770 
3487 
0204 

3478 
0/97 
6917 
3636 
0355 

3620 
0342 
7063 
3785 
0506 

3762 
0486 
7209 
3933 

0657 

3904 
0630 
7356 
4082 
0807 

4046 
0774 
7502 
4230 
0958 

4(88 
09(8 
7649 
4379 
1/09 

4330 
(062 
7795 
4527 
(259 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

6249 
366  / 
7073 
8485 
5896 

61  10 
3520 
0930 
8340 
5750 

597  ( 
3379 
0787 
8(95 
5603 

5833 
3239 
0645 
8051 
5457 

5694 
3098 
0502 
7906 
53/0 

5555 
2957 
0359 
776  ( 
5/64 

54/6 
28/6 
02/6 
76/7 
50/7 

5277 
2675 
#074 
7472 
4870 

5/38 
2534 
993  ( 
7327 
4723 

52  '4999 
53  '239  3 
53-9788 
547/82 
55-4576 

47-66/6 
48-3328 
49-004) 
49-6754 
50-3467 

6769 
3484 
0/99 
69(4 
3629 

6922 
3639 
0356 
7TT73 
3790 

7075 
3794 
05/3 
7233 
3952 

7228 
3949 
067( 
7392 
4((4 

7380 
4(04 
0828 
755) 
4275 

7533 
4259 
0985 
77/( 
4437 

7686 
44/4 
((42 
7870 
4598 

7839 
4569 
(299 
8029 
4759 

7992 
4724 
(456 
8188 
492  / 

71 
72 
73 
74 
75 

3,348 
0720 
8132 
5544 
2956 

3(60 
0570 
7980 
5390 

2800 

30(( 

0420 
7828 
5236 

2644 

2863 
0269 
7675 
508  / 
2487 

27/4 
#((9 
7523 
4927 
2331 

2566 

9968 
7370 
4772 
2(74 

24/7 
98/7 
72(8 
46(8 
20/8 

2268 
9667 
7065 
4463 
(86( 

2(20 
95/6 
69(2 

4309 
(705 

56-1971 
56-9365 
57-6760 
58  "4  (54 
59V548 

5COI80 
5C6893 
52-3606 
53-03/9 
537032 

0344 
7059 
3774 
0489 
7204 

0508 
7225 
3942 
0659 
7376 

067/ 
739  / 
4((0 
0830 
7549 

0835 
7557 
4278 
1000 
7721 

0999 
7722 
4446 
(170 
7893 

((62 

7888 
46/4 
(340 
8066 

(326 
8054 
4782 
(5/0 
8238 

1490 
8220 
4950 
(680 
84/0 

(653 
8385 
5(/S 
/S50 
8582 

76 
77 
78 
79 
80 

8/ 
82 
83 
84 
85 
86 
87 
88 
89 
90 

0368 
7780 
5/92 
2604 

ton 

7428 
4840 
2252 
9664 
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02(0 
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5030 
2440 
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7460 
4868 
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9684 

9893 
7300 
4706 
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9735 
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4543 
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9577 
6979 
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4056 
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8853 
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6498 
3894 
1290 
8686 

59  '8943 
60-6337 
61  '373  / 
62-1126 
62-8520 

54-3744 
55-0457 
55-7/70 
56-3883 
57-0596 

3919 
0634 
7349 
4064 
0779 

4094 
OS/) 
7528 
4245 
0963 

4268 
0988 
7707 
4426 
((46 

4443 
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7886 
4607 
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46(7 
(34( 
8064 
4788 
(5(2 

4792 
(5(7 
8243 
4969 
(695 

4966 
(694 
8422 
5/50 
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8600 
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53/4 
2047 
8779 
55(( 

2243 

8( 
82 
83 
84 
85 
86 
87 
88 
89 
90 
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4670 
2080 
9490 

6900 

7092 
4500 
(908 
93(6 
6724 

6924 

4330 
(736 
9142 

6548 

6756 
4(60 
(564 
8968 
6372 

6588 
3990 
(392 

8794 
6/96 
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3820 
(220 
8620 
6020 

625  / 

3649 
1048 
8446 
5844 

6083 

3479 
0875 
8272 
566S 
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64-3309 
65-0703 
65-8097 
66-5492 

57-7309 
58-4022 
59  '0735 
597448 
60-4(61 

7494 

4209 
0924 
7640 
4355 

7690 
4397 
If  14 
783  / 
4549 

7865 

4584 
(304 
8023 
4742 

8050 
4772 
(493 
82(5 
4936 

8235 

4959 
(683 
8406 
5/30 
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5(46 
(872 
8598 
5324 

8606 
5334 
2062 
8790 
55/8 

879/ 
5521 
225  / 
898/ 
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8976 
5708 
2440 
9/73 
5905 

91 
92 
93 
94 
95 

4488 
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93/2 
6724 

4136 

4310 
(720 
9/30 
6540 

3950 

4(32 
(540 
8948 
6356 
3764 

3954 
/360 
8767 
6/73 
3579 

3776 
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8585 
5989 

3393 

3598 
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8403 
5805 
3207 

3420 
082( 
822  ( 
5621 
3021 

3242 
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8039 
5437 
2835 

3064 
0461 

7857 
5253 
2650 

67-2886 
68-0280 
687675 
69-5069 
70-2464 
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61  '7586 
62  '4299 
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7785 
4500 
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7930 
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7983 
4700 
(4/7 
8135 

(462 
8(81 
4901 
(620 
8339 
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8379 
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/S22 
8544 

(854 
8577 
5301 

2025 
8748 

2050 
8776 
550  ( 
2227 
8953 

2246 
8974 
570( 
2429 
9(57 
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9/72 
5902 
2632 
9362 

2637 
9369 
6(02 
2834 
9566 

91 
92 
93 
94 
95 
"96 
97 
98 
99 
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96 

97 
98 
99 
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47 
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8959 
637  / 
3783 
//95 

(360 
8770 
6/80 
3590 
(000 
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8580 
5989 
3397 
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0985 
839  ( 
5797 
3203 
0609 

0797 
820  ( 
5605 
30/0 

0414 

0609 
8012 
54/4 
2816 
02/8 

0422 
7822 
5222 
2622 

#023 

0234 
7632 
5030 
2429 

9827 

#046 
7442 
4838 
2235 
963( 

70-9858 
71  7252 
72-4647 
73  '204  ( 
73-9435 

64-4438 
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657864 
66-4577 
67-/290 

4645 
(360 
8075 
4790 
(505 

4852 
(569 
82S6 
5003 
(72/ 

5059 
(778 
8497 
52/7 

/yj'o 

5265 
(987 
8708 
5430 
2/52 

5472 
2/96 
8919 
5643 
2367 

5679 

2405 
9(30 
5856 
2582 

5885 
26(3 
934  ( 

6069 
2797 

6092 
2822 
9552 
6282 
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6298 
303  ( 
9763 
6495 
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48'  |_47' 

46' 
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43' 
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41' 
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t 
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264 


TRAVERSE  TABLES. 


42 

i 

2 
3 

a 

5 

"            COSINE. 
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6962 

7390 
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2(7) 
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6952 
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6942 
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2/60 
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6933 
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2/54 
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6923 
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2)42 
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2-6939 
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3473 
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6946 
3683 
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3477 
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3694 
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0223 
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0229 
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3726 
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/ 
2 
3 
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(0 
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(706 
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9076 
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9045 
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3787 
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90/4 
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6-6373 
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6-7344 
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7)56 
3893 
0629 
7366 

0432 
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0649 
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7(86 
3927 
0668 
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3944 
0687 
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0484 
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3979 
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0497 
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10 
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13 
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15 
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3494 
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0857  i  0827 
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8638 
6025 
34)) 
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86/5 
5999 
3384 
0768 

(209 
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5974 
3356 
0739 
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8568 
5948 
3329 
0709 
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8544 
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0680 
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3274 
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8  '8497 
9-5872 
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7'4079 
8-08/3 
8  '7548 
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4(02 
0839 
7576 
43(2 
(049 
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0865 
7603 
4342 
I08( 
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4372 
(O3 

4/73 
09/6 
7659 
4402 
((45 

4(97 
0942 
7687 
4432 
O78 
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0968 
77(5 
4462 
(2(0 

4244 
0994 
7743 
4493 
(242 
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4523 
(274 

4291 
(045 
7799 
4553 
1306 
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12 
13 
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IS 

16 
17 
18 
19 
20 

8278 
567) 
3063 
0455 
7848 

8247 
5637 
3028 
04/8 
7809 

82/6 
5604 
2993 
038) 
7770 

8/84 
557  / 
2957 
0344 
7730 

8/53 
5537 
2922 
0307 
769  / 

8)2) 

5504 
2887 
0269 
7652 

8090 
547  / 
285) 
0232 
76/3 

8059 
5437 
28/6 
0/95 

7573 

8027 
5404 
278) 
0/57 
7534 

)  )  "7996 
(2-537) 
(3-2745 
(4-0/20 
(47495 

(0-775) 
(C4485 
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)2'7954 
13-4689 

7785 
4522 
)258 
7995 
4732 

7820 
4558 
1297 
8036 
4775 

7854 
4595 
(336 

8077 
48)8 

7888 
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(374 
8O7 

4860 

7923 
4668 
)4)3 

8158 
4903 

7957 
4704 
(452 
8)99 

4946 
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8026 
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20 
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23 
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25 
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2633 
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74)7 

4S)0 
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2590 
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7370 
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5/58 
2546 
9935 
7323 
47)2 
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2503 
9890 
7276 
4663 

5076 
2460 
9845 
7229 
46/4 

5034 
24)7 
9800 
7/82 
4565 

4993 
2374 
9754 
7)35 
45/6 

4952 
2331 
9709 
7088 
4467 
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2287 
9664 
7041 
44/8 

)  5  '4869 
(6'2244 
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(6'836( 

)468 
8205 
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(678 
84(4 

1513 
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)729 
8468 

)558 
8299 
5040 
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8522 

)604 
8347 
5090 
(833 
8576 

(649 
8394 
5(39 
1884 
8629 

(694 
8441 
5(88 
)936 
8683 

)739 
8488 
5238 
(987 
8737 

(784 
8535 
5287 
2039 
8790 

(829 
8583 
5336 
2090 
8844 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 
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9595 
6987 
4379 
)772 
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9542 
6932 
4323 
17/3 
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9489 
6877 
4266 
(654 

2049 
9436 
6822 
4209 
(595 

(998 
9383 
6767 
4)52 
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9330 
67/3 
4095 
)478 

)896 

9277 
6658 
4038 
1419 

(845 
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6603 
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(360 

/794 
9/71 
6548 
3924 
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21  '3867 
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(7-5095 
(S'1830 
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8624 
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1946 
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5423 
2162 
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8745 
5485 
2226 
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2062 
8805 
5548 
229  ( 
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2)20 
8865 
56)0 
2355 

5430 
2)78 
8925 
5672 
2420 

5486 
2236 
8985 
5735 

2484 

5542 
2294 
9045 
5797 
2548 

5598 
2351 
9/05 
5859 
2613 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

9/64 
6557 
3949 
)34( 
8734 
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6494 
3884 
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8665 

9043 
6431 
3820 
)208 
8597 

8982 
6368 
3755 
))42 
8528 
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6306 
3690 
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8459 

8860 
6243 
3626 
)008 
839) 

8799 
6/80 
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8322 

8739 
61  17 
3496 
0875 

8253 

8678 
6054 
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0808 
8/85 

22-86)7 
23-5992 
24-3366 
25'074) 
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20-8767 
21  '5502 
22-2236 
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23-5705 

8834 
5570 
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9044 
5780 
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5639 
2378 
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5855 

8967 
5708 
2449 
9190 
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9034 
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2520 
9263 
6006 
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5846 
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9336 
6081 

9)67 
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2662 
9409 
6)56 
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2732 
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623) 
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2874 
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32 
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35 
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37 

38 
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40 
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5696 
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0837 
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5985 
3374 
0762 
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5539 

59/5 
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0688 
8074 
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5844 
3228 
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7998 
5382 

5773 
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0538 
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5304 
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3083 
0464 
7845 
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5632 
30  II 
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7768 
5/47 
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2938 
03/5 
769) 

5068 
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24-2439 
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25-5908 
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26-9377 
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9253 
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2727 
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2594 
9333 
6072 
28/0 
9549 

2672 
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6)53 
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9635 

2749 
9492 
6235 

2978 
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2826 
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0/50 

36 
37 
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40 

4; 
42 
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45 
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2658 
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3658 
04/2 
7(65 
39(9 
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48 
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4553 
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4459 
)843 
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6982 
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4082 
1458 
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6619 
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6829 
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3459 
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3562 
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7044 
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0377 
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0829 
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7427 
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0934 
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52 
53 
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55 
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4404 
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6582 
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1693 
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6474 
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1589 
8978 
6366 

67/2 
4099 
)485 
8872 
6258 

66/2 
3997 
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8766 
6/50 

65)2 
3895 
1277 
8660 
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3793 
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8554 
5935 

63)2 
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5827 
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3589 
0965 
8342 
57)9 
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38-3486 
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39-8236 
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34-3456 
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36-3659 
37-0393 

3565 
0302 
7039 
3775 
0512 

3675 
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7/53 
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0630 

3785 
0526 
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4007 
0748 

3894 
0637 
7380 
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0866 
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0749 
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4239 
0984 
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7608 
4355 
1)03 
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0972 
7722 
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7835 
4587 
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4442 
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7949 
4703 
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51 
52 
53 
54 
55 

56 
57 
58 
59 
60 
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8759 
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3544 
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8645 
6036 
3426 
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8532 
5920 
3309 

3645 
)03/ 
84/8 
5804 
3/9/ 

3535 
0920 
8304 
5689 
3073 

3425 
0808 
8/90 
5573 
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33/5 
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2838 
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0584 
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7248 
3985 
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4195 
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4/07 
0846 
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4324 

7489 
4230 
0971 
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4453 

7609 
4352 
(095 
7838 
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7730 
4475 
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7965 
47/0 

7850 
4597 
)345 
8092 
4839 

7970 
4720 
)469 
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4968 

8090 
4842 
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8345 
5097 
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4964 
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5225 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

0936 
8328 
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8207 
5597 
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0697 
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5474 
2862 
0251 

0577 
7964 
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2737 
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0458 
7842 
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26// 
9996 

0338 
772) 
5/03 

24S6 
9868 
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7599 
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7477 
4856 
2235 
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4732 
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44-9859 
45-7234 
46-4608 
47-/9S3 
47-9358 

4)  '0800 
41  '7534 
42-4269 
43')  003 
43-7738 

093  ( 
7668 
4404 
04) 
7878 

/062 
780  / 
4540 
)279 
80)7 

(193 
7934 
4675 
(4(6 
8(57 

1324 
8067 
48(( 
(554 
8297 

)455 
820  / 
4946 
)69( 
8436 

(586 
8334 
5081 
)828 
8576 

)7/7 
8467 
52)6 
(966 
87/5 

/848 
8600 
5352 
2103 
8855 

(979 
8733 
5487 
2240 
8994 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

7898  7769 
5290  |  5)59 
2683  ;  2550 
#075  9940 
7468  7330 

7639 
5028 
24)6 
9605 
7/93 

75/0 
4897 
2283 
9670 

7056 

7380 
4765 
2/50 
9534 
69/9 

7251 
4634 
20/6 
9399 
678/ 

7/22 
4502 
/883 
9263 
6644 

6992  6862 
437)  4239 
(749  )6/6 
9/28  8993 
6507  6369 

48-6733 

49-4/07 
50-1482 
50-8857 
5)  '6232 

44-4472 
45')207 
45794) 
46-4675 
47-/4/0 

46(4 
)35( 
8087 
4824 
(560 

4756 
)495 
8233 
4972 
(7)1 

4898 
)639 
8380 
5)20 
)86/ 

5040 
(783 
8526 
5269 
20(2 

5/S/ 
(927 

8672 
5417 
2/62 

5323 

2070 
88/8 
5565 
23/2 

5465 
22/4 
8964 
57)3 
2463 

5606 
2358 
9OO 
586  ( 
26/3 

5748 
2502 
9255 
6009 
2763 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

4860 
2252 
9645 
7037 
4430 

4721 
2111 
9502 
6892 
4283 

4582 
1970 
9359 
6747 
4136 

4443 
(829 
92/6 
6602 
3989 

4303 
1688 
9072 
6457 
3841 

4/64 
(547 
8929 
63)2 
3694 

4025 
/405 
8786 
6167 
3547 

3885 
(264 
8643 
6021 
3400 

3746 
1123 
8499 
5876 
3253 

52'3606 
53  -09  8  ( 
53-8356 
54-573) 
55-3)05 

47-8/44 
48-4879 
49'/6)3 
49  '8348 
50-5082 

8297 
5034 
(770 
8507 
5243 

8450 
5/88 
1927 
8666 
5405 

8602 
5343 
2084 
8825 
5566 

8755 
5498 
224  ( 
8984 
5727 

8907 
5652 
2398 
9/43 
5888 

9060 
5807 
2554 
9302 
6049 

92/2 
5962 
27O 
9460 
62/0 

9364 
606 
2868 
96/9 
637  / 

95/7 
627  ( 
3024 
9778 
6532 

7) 
72 
73 
74 
75 

1822 
92)4 
6607 
3999 
(392 

(673 
9063 
6454 
3844 
(235 

(524 
89/3 
630) 
3690 
/078 

)375 

8762 
6/48 
3535 
092/ 

1226 

861  / 
5995 
3380 
0764 

/077 
8460 
5842 
3225 

0607 

0928 
8308 
5689 
3070 
0450 

0779 
8)57 
5536 
29)5' 
0293 

0629 
8006 
53  S3 
2760 
#136 

56-0480 
56-7855 
57-5230 
58-2604 
58-9979 

5/-(8/6 
51  -855) 
5245285 
53-2020 
53-8754 

)980 
87/6 
5453 
2/90 
8926 

2)43 
8882 
562) 
2359 
9098 

2307 
9047 
5788 
2529 
9270 

2470 
92(3 
5956 
2699 

9442 

2633 
9378 
6/23 
2869 
96/4 

2796 
9544 
629) 
3038 
9786 

2959 
9709 
6458 
3208 
9957 

3(23 

9874 
6626 
3377 
#/29 

3286 
#039 
6793 
3547 
030/ 

76 
77 
78 
79 

80 

81 
82 
83 
84 
85 

87  84 
6)76 
3569 
096) 
8353 

8625 
60/6 
3406 
0797 
8/87 

8466 
5855 
3243 
0632 
8020 

8308 
5694 
308) 
0467 
7854 

8/49 
5533 
29/8 
0302 
7687 

7990 
5373 
2755 
#)38 
7520 

783) 
52/2 
2592 
9973 
7353 

7672 
505) 
2429 
9808 
7)87 

75)3 
4890 
2266 
9643 
7020 

59V354 
60-4729 
61-2103 
6  1  '9478 
62-6853 

54-5490 
55-2223 
55-8957 
56-5692 
57-2426 

5663 
2399 
9/36 
5872 
2609 

5837 
2576 
93)4 
6053 
2792 

60O 
2752 
9493 
6234 
2974 

6/85 
2928 
967( 
64(4 
3(57 

6359 
3/04 
9849 
6594 
3340 

6533 
3280 
#027 
6775 
3522 

6707 
3456 
0206 
6955 
3705 

688( 
3632 
0384 
7/35 
3887 

7054 
3808 
0562 
73/6 
4069 

8) 
82 
83 
84 
85 

86 
87 
88 
89 
90 

5746 
3/38 
053) 
7923 

53/5 

5577 
2968 
0358 
7749 
5/39 

5409 
2797 
0/86 
7574 
4963 

5240 
2627 
#0(3 
7400 
4786 

5072 
2456 
9841 
7225 
46/0 

4903 
2286 
9668 
705) 
4433 

4734 
2)/5 

9495 
6876 
4257 

4565 
1944 
9323 
670) 
4080 

4396 
1773 
9)50 

6527 
3903 

63-4227 
64-/602 
64-8977 
65-6352 
66-3726 

57'9)6( 

58-5895 
59-2630 
59-9364 
60-6098 

9346 
6082 
28(9 
9555 
6292 

9531 

6269 
3008 
9747 
6485 

97(5 

6456 
3(97 
9938 
6679 

9900 
6643 
3386 
#/29 
6872 

#085 
6830 
3575 
0320 

70651 

0269 
70)7 
3764 
05)  / 
7259 

0454 
7204 
3953 
0702 
7452 

0639 
7390 
4/42 
0893 
7645 

0823 
7577 
433( 
1084 
7838 

86 
87 
88 
89 

90 

91 
92 
93 

94 
95 

2708 
#100 
7493 
4885 
2277 

2530 
9920 
73/0 
470) 
209/ 

235) 
9740 
7)28 
45)7 
)905 

2)73 
9559 
6946 
4332 
)7)9 

(994 
9379 
6763 
4148 
(533 

/8/6 
9/98 
658) 
3964 
(346 

(637 
90/8 
6398 
3779 

/  (60 

)459 
8837 
62)6 
3595 
0973 

)280 
8657 
6033 
34)0 
0787 

67'))0) 
67-8476 
68-585) 
69-3225 
70-0600 

61  '2833 
61  '95  67 
62-6302 
63-3036 
63'977/ 

3029 
9765 
6502 
3238 
9975 

3224 
9963 
6702 
3440 
#(79 

3420 
#)6) 
690) 
3642 
0383 

36/5 
0358 
7/0( 
3844 
0587 

380 
0556 
730) 
4046 
0791 

4006 
0753 
750) 
4248 
0995 

420  / 
095) 
7700 
4450 
))99 

4397 
048 
7900 
4652 
(403 

4592 
(346 
8099 
4853 
(607 

9) 
92 
93 
94 
95 

96 
97 

98 
99 
(00 

47 

9670 
7062 
4455 
(847 
9239 

9482 
6872 
4263 
)653 

9044 

9294 
6682 
407  / 

(459 
8848 

9)05 

6492 
3878 
(265 

8652 

89)7 
6302 
3686 
/07( 
8455 

8729 
61)) 
3494 
0877 
8259 

8540 
592) 
3302 
0682 
8063 

8352 
573) 
3)09 

0488 
7867 

8)63 
5540 
29)7 
0294 
7670 

70-7975 
71-5350 
72  2724 
73-0099 
73-7474 

64-6505 
65-3239 
65-9974 
66-6708 
67-3443 

«7O 
3448 
#)85 
692  / 
3658 

69)8 
3657 
0395 
7)34 
3873 

7(24 

3865 
0606 
7347 
4088 

7330 
4073 
08(6 
7559 
4302 

7537 
4282 
(027 
7772 
45)7 

7743 
4490 
)237 
7985 
4732 

7949 
4698 
/448 
8)97 
4947 

8)55 
4906 
(658 
84(0 
5(6/ 

836  ( 

5O4 
1868 
8622 
5376 

96 
97 
98 
99 
(00 

40' 

39'   38' 

'At' 

36' 

35' 

34' 

33' 

32'  |   31' 

40' 

39' 

38' 

37' 

36' 

35' 

34'  |  33' 

32' 

31'" 

SINE. 

COSINE.            47° 
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TRAVERSE  TABLES. 


42 
( 

2 
3 
4 
5 

COSINE. 

SINE.            42" 

30'  ;  SI' 

32' 

33' 

34' 

35' 

36' 

37 

gff 

3!)' 

30'    31' 

32'   33'   34'  |  35'   36' 

37' 

38'   39' 

/ 
2 
3 

4 

5 

7373 
4746 
21/8 
949  / 
6864 

737/ 
4742 
2M2 
9483 
6854 

7369 
4738 
2/07 
9475 
6844 

7367 
4734 
2/01 
9468 
6834 

7365 
4730 
2095 
9460 
6825 

7363 
4726 
2089 
9452 
6815 

7361 
4722 
2083 
9444 
6805 

7359 
47/8 
2077 
9436 
6795 

7357 
47/4 
2071 
9428 
67S5 

'7355 
C47(0 
2'2065 
2'9420 
3  '6775 

•6756 
C35/2 
2'0268 
2'7024 
3-3780 

6758 
3516 
0274 
7032 
3790 

6760 
3520 
0281 
704/ 
380/ 

6762 
3525 
0287 
7049 
38/2 

6764 
3529 
0293 
7058 
3822 

6767 
3533 
0300 
7066 
3833 

6769 
3538 
0306 
7075 
3844 

6771 
3542 
0313 

7084 
3855 

6773 
3546 
03/9 
7092 
3865 

6775 
3550 
0326 
7/0/ 
3876 

6 

7 
8 
9 
/O 

4237 

1609 
8982 
6355 
372S 

4225 
(596 
8966 
6337 
3708 

42(3 
(582 
895  ( 
6320 

36S8 

420  / 
(568 
8935 
6302 
3669 

4189 
/554 
89/9 
6284 
3649 

4/78 
1541 

8904 
6266 
3629 

4/66 
(527 

88S8 
6249 
36/0 

4/54 
/5/3 

8872 
6231 
3590 

4142 
(499 
8856 
62(3 
3570 

4-4(30 
5"(485 
5-8840 
6'6I96 
7-3551 

4-0535 
4'729( 
5'4047 
6-0803 
6-7559 

0548 
7306 
4064 
0822 
7580 

056/ 
732/ 
4082 
0842 
7602 

0574 
7336 
4099 
0861 
7623 

0587 
735  ( 
41/6 
08SO 
7645 

0600 
7366 
4(33 
0900 
7666 

0613 
738) 
4/50 
09/9 

7688 

0625 
7396 
4/67 
0938 
7709 

0638 
74  // 
4/84 
0957 
7730 

0651 
7426 
420) 
0977 
7752 

6 
7 
8 
9 

(0 

// 
/2 
13 
14 
(5 

not 

8473 
5846 
32/9 
0592 

/079 
8450 
5821 
3/9/ 
0562 

(057 
8426 
5795 
3164 
0533 

(036 
8403 
5769 
3(36 
0503 

/0/4 
8379 
5744 
3/09 
0474 

0992 
8355 
57/8 
308/ 
0444 

097  ( 
8332 
5693 
3054 
04/5 

0949 
8308 
5667 
3026 
0385 

0927 
8284 
564( 
2998 
0355 

8'0906 
S'S26/ 
9-56/6 
IO'297I 
1  1  '0326 

7-43/5 
8"(07( 
8-7827 
9'4583 
(0'(339 

4339 
(097 
7855 
46/3 
(37( 

4362 
//22 
7882 
4643 
(403 

4386 
1148 
7910 
4673 
(435 

4409 
M74 
7938 
4703 
/467 

4433 
1199 
7966 
4733 
(499 

4456 
/225 
7994 
4763 
(53) 

4480 
(251 
8022 
4793 
(564 

4503 
1276 
8050 

4823 
(596 

4527 
1302 
8077 
4853 
(628 

// 
12 
13 
(4 
15 

16 

;7 

18 
19 
20 

7964 
5337 
27)0 
0083 

7455 

7933 
5304 
2675 
0045 
74/6 

7901 
5270 
2639 

4008 
7377 

7870 
5237 
2604 
997/ 

7338 

7839 
5203 
2568 
9933 
7298 

7807 
5/70 
2533 
9896 
7259 

7776 
5/37 
2497 
9858 
72(9 

7744 
5/03 
2462 
982/ 
7/80 

77(3 
5070 
2427 
9784 
7(4( 

IT768I 
12-5036 
I3'239I 
13-9746 
16-7101 

/  0-8094 
/  /  '4850 
/2-/606 
/  2  '8362 
/3'5//8 

8(29 
4887 
(645 
8403 
5I6/ 

8/63 

4923 
/683 

8444 
5204 

8/97 

4960 
(722 
8484 
5247 

8232 
4996 
/76/ 
8525 
5290 

8266 
5033 
1799 
8566 

5332 

8300 
5069 
/838 
8606 
5375 

8334 
5/05 
/876 
8647 
54/8 

8369 
5/42 
/9/5 
8688 
5461 

8403 
5(78 
(953 
8728 
5504 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

4828 
220  / 
9574 
6947 
4319 

4787 
2/58 
9529 
6899 
4270 

4746 
2/(5 
9483 
6852 
422( 

4704 
207( 
9438 
6805 
4(72 

4663 
2028 
9393 
6758 
4123 

4622 
1985 
9348 
67// 
4074 

4580 
(94( 
9302 
6663 
4024 

4539 
(898 
9257 
66/6 
3975 

4498 
(855 
92(2 
6569 
3926 

(5'4456 
16'ISll 
16-9166 
17-6521 

I8'3877 

I4-/S74 
14-8630 
/5'5386 
/6'2/42 
/  6  -8898 

(9(9 

8677 
5435 
2/93 
895  / 

/964 
8724 
5484 
2245 
9005 

2009 
877/ 
5534 
2296 
9058 

2054 
88/8 
5583 
2347 
9/(2 

2099 
8866 
5632 
2399 
9/65 

2)44 
89)3 
568) 
2450 
92/9 

2/89 
8960 
573  / 
2502 
9273 

2234 
9007 
5780 
2553 
9326 

2279 
9054 
5829 
2604 
9380 

21 
22 
23 
24 
25 

26 

27 
28 
29 

30 

/692 
9065 
6438 
38/0 
1/83 

(64/ 
90/2 
6383 
3753 
//24 

(590 
8959 
6328 
3696 
(065 

(539 
8906 
6273 
3639 
(006 

(488 
8853 
62(7 
3582 

0947 

1436 
8799 
6/62 
3525 

089S 

(385 

8746 
6/07 
3468 
0829 

(334 
8693 
6052 
UH 
0770 

(283 

8640 
5997 
3354 
07(( 

19-1232 
19-8587 
20-5942 
2T3297 
22-0652 

(7-5653 
(S'2409 
/S'9/65 
/9'592/ 

20-2677 

5709 
2467 
9225 
5983 
274  / 

5765 
2525 

9285 
6046 
2806 

582  / 
2583 

9345 
6/08 
2870 

5876 
264) 

9405 
6170 
2934 

5932 
2699 
9465 
6232 
2999 

5988 
2757 
9525 
6294 
3063 

6043 
28/4 
9585 
6356 
3/27 

6099 
2872 
9645 
64/8 
3/9/ 

6/55 
2930 
9705 
6480 
325  S 

26 

27 
28 
29 
30 

31 
32 
33 

34 
35 
36 

37 
38 
39 

40 

S556 
5929 
3302 
0674 
8047 

8495 
5866 
3237 
0607 
7978 

8434 
5803 
3(72 
054  / 
7909 

8373 
5740 
3(07 
0474 
784  ( 

63/2 
5677 
3042 
0407 
7772 

825/ 
56(4 
2977 
0340 
7703 

8190 
555  / 
29/2 
0273 
7634 

8129 
5488 
2847 
0206 
7565 

8068 
5425 
2782 
0(39 
7496 

22'8007 
23-5362 
24'27I7 
25-0072 
25-7427 

20'9433 
2/'6/89 
22-2945 
22  '970  / 
23'6457 

9499 
6257 
30/6 
9774 
6532 

9566 
6326 
3086 
9846 
6607 

9632 
6395 
3157 
99/9 
6682 

9699 
6463 
3228 
9992 
6757 

9765 
6532 
3298 
#065 
6832 

9832 
6600 
3369 
0/38 
6907 

9898 
6669 
3440 
02/1 
6982 

9964 
6737 
35/0 
0283 
7056 

#03/ 
6806 
358( 
0356 
7(3( 

31 
32 
33 
34 
35 

5420 
2793 
0/65 
7538 
49  (/ 

5349 
2720 
0091 
7462 
4832 

5278 
2647 

tote 

7385 
4754 

5208 
2574 
994/ 
7308 
4675 

5(37 

2502 
9867 
723  / 
4596 

5066 
2429 
9792 
7(55 
45(8 

4995 
2356 
97/7 
7078 
4439 

4924 
2283 
9642 
700( 
4360 

4853 
22/0 
9567 
6924 
428( 

26'4782 
27-2/37 
27-9492 
28-6847 
29-4202 

24-32/2 
24-9968 
25-6724 
26-3480 
27  '0236 

3290 
#048 
6806 
3564 

0322 

3367 
0/27 
6S87 
3647 
0408 

3444 
0206 
6969 
373  / 

0493 

3521 
0286 
7050 
38)5 
0579 

3598 
0365 
7131 
3898 
0665 

3675 
0444 
72)3 
3982 
0750 

3752 
0523 
7294 
4065 
0836 

3829 
0603 
7376 
4/49 
0922 

3907 
0682 
7457 
4232 
(007 

36 

37 
38 
39 
40 

4/ 
42 
43 
44 
45 

2284 
9656 
7029 
4402 
/775 

2i03 
9574 
6945 
43/6 
/686 

2/23 
949  / 
6860 
4229 
(598 

2042 
9409 
6776 
4143 
/509 

(96( 
9326 
669  / 
4056 
/42( 

1881 
9243 
6606 
3969 
/332 

(800 
9(6( 
6522 
3883 
/244 

1719 
9078 
6437 
3796 
1/55 

1638 
8995 
6352 
3709 
1066 

30-1558 
30'89/3 
3  /  '6268 
32-3623 
33'0978 

27-6992 
28-3748 
29-0504 
29'7260 
30-40(6 

7080 
3838 
0596 
7354 
4((2 

7/6S 
3928 
0688 
7448 
4209 

7256 
40/8 
0780 
7543 
4305 

7344 
4(08 
0872 
7637 
440  ( 

743  ( 
4/98 
0965 
773  ( 
4498 

75/9 
4288 
(057 
7825 
4594 

7607 
4378 
//49 
7920 
469  f 

7695 
4468 
1241 
80/4 
4787 

7782 
4558 
/333 
8)08 
4883 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

9/48 
6520 
3893 
(266 
8639 

9057 
6428 
3799 
//70 

8540 

8967 
6336 
3704 
(073 

8442 

8876 
6243 
36(0 
0977 

8344 

8786 
6I5( 
35(6 
0880 
8245 

8695 
6058 
3421 
0784 
8/47 

8605 
5966 
3327 
0688 
8049 

85(4 
5873 
3232 
0591 

7950 

8423 
578/ 
3/38 
0495 
7852 

33-8333 
34-5688 
35-3043 
36'0398 
367753 

3/'077/ 
31  '7527 
32-4283 
33-/039 
337795 

0870 
7628 
4386 
1144 

7902 

0969 

7729 
4489 
(249 
80/0 

/067 
7830 
4592 
(354 
8)(7 

//66 
7930 
4695 
(459 
8224 

(264 
803( 
4798 
(564 
833  ( 

(363 
8(32 
4900 
/669 
8438 

1461 
8232 
5003 

/774 
8545 

/560 
8333 
5/06 
(879 
8652 

/658 
8434 
5209 
/9S4 
8759 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

60/1 
3384 
0757 
8130 
5503 

59// 
3282 
0653 
8024 
5394 

58/( 
3/80 
0549 
79/7 
5286 

57)  ( 
3078 
0444 
78(/ 
5178 

56/0 
2975 
0340 
7705 
5070 

55(0 
2873 
0236 
7599 
4962 

5410 
2770 
0/31 
7492 
4853 

5309 
2668 
#027 
7386 
4745 

5209 
2566 
9923 
7280 
4637 

37  "5  /OS 
38-2463 
38-98(8 
39-7(73 
40-4528 

34'455( 
35-/307 
35-8063 
36-48(9 
37-  (575 

4660 
(4(8 
8(76 
4934 

(693 

4770 
(530 
8290 
5050 
(8(0 

4879 
(64t 
8404 
5(66 
(928 

4988 
(753 
85/7 
5282 
2046 

5098 
(864 
863  ( 
5397 
2(64 

5207 
(976 
8744 
55/3 
2282 

53/6 
2087 
8858 
5629 
2400 

5425 
2)98 
8971 
5744 
25/7 

5534 
2309 
9085 
5860 
2635 

SI 

52 
S3 
54 
55 

56 
57 
58 
59 

60 

2875 
0248 
762  / 
4994 
2366 

2765 
0/36 
7507 
4878 
2248 

2655 
#024 
7393 
4762 
2/3( 

2545 
99(2 
7279 

4646 
20/3 

2435 
9800 
7/65 
4530 
1894 

2325 
9688 
7051 
44/3 
1776 

22/4 
9575 
6936 
4297 
/658 

2(04 
9463 
6822 
4(8( 
(540 

/994 
935  / 
6708 
4065 
1422 

4C(883 
4/-923S 
42-6594 
43-3949 
44-/304 

37  '833  / 
38-5086 
39'  (842 
39-8598 

40-5354 

845  / 
5209 
(967 
8725 

5483 

857( 
533  ( 
209  ( 
885  ( 
56(( 

8691 
5453 
22(5 
8978 
5740 

88  // 
5575 
2340 
9/04 
5869 

8931 

5697 
2464 
9230 
5997 

905  ( 
58/9 
2588 
9357 
6(26 

9/70 
594  / 
27/2 

9483 
6254 

9290  94/0 
6063  6/85 
2836  2960 
9609  9736 
6382  65)) 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

9739 
7//2 
4485 
/857 
9230 

9619 
6990 
436) 
/732 
9103 

9499 
6868 
4237 
(606 
8975 

9379 
6746 
4/(3 
(480 
8847 

9259 
6624 
3989 
(354 
87(9 

9(39 
6502 
3965 
(228 
859  / 

90/9 
6380 
3741 
((02 
8463 

8899 
6258 
36/7 
0976 
8335 

8779 
6/36 
3493 
0850 
8207 

44-8659 
45'60/4 
4  6  '33  69 
47-0724 
47-8079 

4C2((0 
41  '8866 
42-5622 
43-2378 
43-9(34 

224  ( 
8999 
5757 
25(5 
9273 

2372 
9(32 
5892 
2652 
94/2 

2502 
9265 
6027 
2789 
9552 

2633 
9398 
6/62 
2926 

9691 

2764 
9530 
6297 
3064 
9830 

2894 
9663 
6432 
320( 
9969 

3025 
9796 
6567 
3338 
#109 

3)56 
9929 
6702 
3475 
0248 

3286 
#06) 
6836 
36/2 
0387 

61 
62 
63 
64 
65 

66 

67 
68 
69 

70 

6603 
3976 
/349 
8721 

6094 

6473 

3844 
(215 
8586 
5957 

6344 
37(2 
1081 
8450 
58/9 

62(4 
358/ 
0948 
83/4 
5681 

6084 
3449 
08(4 
8179 
5544 

5954 
33/7 
0680 
8043 
5406 

5824 
3(85 
0546 
7907 
5268 

5694 
3053 
04(2 
7771 
5)30 

5564 
292/ 
0278 
7635 
4992 

48-5434 
49'2789 
50-0/44 
507499 
51  '4854 

44-5890 
45  '2645 
45  "940  ( 
46-6/57 

47-29/3 

6031 
2789 
9547 
6305 
3063 

6/73 
2933 
9693 
6453 
32/3 

63(4 
3076 
9839 
660( 
3363 

6455 
3220 
9984 
6749 
35/3 

6597 
3363 
#/30 
6897 
3663 

6738 
3507 
0276 
7044 
38/3 

6879 
3650 
042/ 
7/92 
3963 

702) 
3794 
0567 
7340 
4))3 

7/62 
3937 
07/2 
7487 
4263 

66 
67 

68 
69 
70 

71 
72 
73 

74 
75 
76 
77 

78 
79 

80 

3467 
0840 
8212 
5585 
2958 

3327 
0698 
8069 
5440 
28  /( 

3(88 
0557 
7925 
5294 
2663 

3048 
04/5 
7782 
5/49 
25(6 

2908 
0273 
7638 
5003 
2368 

2769 
#/32 
7495 
4858 
222  / 

2629 
9990 
735  / 
47(2 
2073 

2489 
9848 
7207 
4566 
1925 

2349 
9706 
7063 
4420 
/777 

52-2209 
52-9564 
53-69/9 
54-4275 
55-1630 

47-9669 
48-6425 
49'3/8l 
49-9937 
50-6693 
51  '3449 
52-0204 
52-6960 
53-37(6 
54-0472 

9821  9973 
6579  6734 
3337  3494 
#095  0254 
6853  70/4 

#/26 
6888 
3650 
04/3 
7/75 

0278 
7042 
3807 
057/ 
7336 

0430 
7/96 
3963 
0730 
7496 

0582 
735  / 
4((9 
0888 

7657 

0734 
7505 
4276 
1047 

7818 

0886 
7659 
4432 
1205 

7978 

/038 
78/3 
4588 
/363 
8/39 
49/4 
/689 
8464 
5239 
20/4 

71 
72 
73 
74 
75 

0331 
7704 
5076 
2449 
9822 

VI8I 
7552 
4923 
2294 
9665 

#032 
740  / 
4770 
2(39 
9507 

9883 
7249 
46(6 
1983 
9350 

9733 
7098 
4463 
(828 
9193 

9583 
6946 
4309 
/672 
9035 

9434 
6795 
4/56 
/5/7 

8878 

9284 
6643 
4002 
1361 
8720 

9/34 
649  / 
3848 
(206 
8563 

55-8985 
56-6340 
57-3695 
58-1050 
58-8405 

361  / 
0370 
7/28 
3886 
0644 

3774 
0535 
7295 
4055 
08/5 

3937 
0700 
7462 
4224 
0987 

4100 
0865 
7629 
4394 
//58 

4263 
1030 
7796 
4563 
(329 

4426 
((95 
7963 
4732 
1501 

4588 
(359 
8/30 
4901 

(672 

4751 
1524 
8297 
5070 
1843 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 

7/95 
4567 
/940 
93/3 
6686 

7035 
4406 
/777 
9/48 
65/9 

6876 
4245 
/6(4 
8983 
6352 

67(7 
4084 
(45( 
88)8 
6(84 

6558 
3922 
/287 
8652 
60(7 

6398 
376  / 
/1  24 
8487 
5850 

6239 
3600 
096  ( 
8322 
5683 

6079 
3438 
0797 
8/56 
55/5 

5920 
3277 
0634 
799  / 
5348 

59-5760 
60-3//5 
61-0470 
61-7825 
62-5180 

54-7228 
55-3984 
56-0740 
567496 

57-4252 

7402 
4/60 
09/8 
7676 
4434 

7575 
4336 
(096 
7856 
46(6 

7749 
45/( 
/274 
8036 
4798 

7923 
4687 
/452 
8216 
4980 

8096 
4863 
(629 
8396 
5(63 

8270 
5038 
(807 
8576 
5345 

8443 
52/4 
1985 
8756 
5527 

8616 
5389 
2/62 
8935 
5708 

8790 
5565 
2340 
9//5 
5890 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

4058 
/43( 
8804 
6/77 
3550 

3889 
1260 
863( 
6002 
3373 

3720 
(089 
6458 
5827 
3(96 

355  / 

0918 
8285 
5652 
3019 

3382 
0747 
8/12 
5477 

2S42 

32(3 
0576 
7939 
5302 
2665 

3044 
0404 
7765 
5(26 
2487 

2874 
0233 
7592 
495  / 
23/0 

2705 
#062 
74/9 
4776 
2/33 

63-2535 

63-9890 
64-7245 
65-4600 
66-/9S5 

58-/008 
587763 
59-45(9 
60'(275 
60-8031 

(/92 

7950 
4708 
(466 
8224 

1376 
8(37 
4897 
/657 
84/7 

(56( 

8323 
5085 
(848 
86/0 

/745 
8509 
5274 
2038 
8803 

1929 
8696 
5462 
2229 
8996 

2J/3 
8882 
565  / 
2420 
9/88 

2297 
9068 
5839 
26/0 
938  / 

2482 
9255 
6028 
280/ 
9574 

2666 
944  / 
62/6 
299  / 
9766 

86 

87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
10 

47 

0922 
8295 
5668 
304( 
04/3 

0744 
81(4 
5485 
2856 
0227 

0565 
7933 
5302 
267  / 
#040 

0386 
7753 
5((9 
2486 
9853 

0207 
7572 
4936 
230  ( 
9666 

#028 
7390 
4753 
2116 
9479 

9848 
7209 
4570 
193) 
9292 

9669 
7028 
4387 
/746 
9(05 

9490 
6847 
4204 
)56/ 
89/8 

66'93// 
67-6666 
68'402I 
69-1376 
69-8731 

6  (  '4787 
62'  (543 
62-8299 
63-5055 
64-(8/( 

4982 
(740 
8498 
5256 
20(4 

5(77 
(937 
8698 
5458 
22(8 

5372 
2/35 
8897 
5659 
2422 

5567 
2332 
9096 
586) 
2625 

5762 
2529 
9295 
6062 
2829 

5957 
2726 
9495 
6263 
3032 

6/52 
2923 
9694 
6465 
3236 

6347 
3/20 
9893 
6666 
3439 

654  / 
33/7 
#092 
6867 
3642 

91 
92 
93 
94 
95 

7786 
5/59 
2532 
9905 
7277 

7598 
4968 
2339 
97/0 
708( 

7409 
4778 
2/47 
95/5 

6884 

7220 
4587 
(954 
932  / 

6618 

703  ( 
4396 
(76/ 
9/26 
6491 

6842 
4205 
(568 
893  / 

6294 

6653 
40)4 
(375 
8736 
6097 

6464 
3823 
1/82 
1541 

5900 

6275 
3632 
0989 
8346 
5703 

70-6086 
7C344( 
72-0796 
72'8I5I 
73-5506 

64  '8567 
65-5322 
66-2078 
66-8834 
67-5590 

8772 
5530 
2289 
9047 
5805 

8978 
5738 
2499 
9259 
60/9 

9/84 
5946 
2709 
947  / 
6233 

9390 
6/54 
29/9 
9683 

6448 

9595 
6362 
3/29 
9895 
6662 

980  / 
6570 
3338 
#107 
6876 

#006 
6777 
3548 
03/9 

7090 

02/2 
6985 
3758 
053  / 

7304 

04/7 
7/93 
3968 
0743 
75/8 

96 
97 
98 
99 
100 

'.',«'   -2'.!' 

28'   27'   -2i> 

25'   -24' 

•2*   22'    SI7" 

30' 

29' 

28'  ]  27' 

2(i' 

2o'   24' 

23'  |  22' 

21' 

SINE. 

COSINE.           47° 

TRAVERSE  TABLES. 


42 
/ 

2 
3 

4 
5 

COSINK. 

SINE. 

42° 

40' 

41' 

•1-2' 

43' 

44' 

4.V   46' 

47' 

48'    49' 

40' 

41'   42'  |  4:V 

44' 

45' 

40' 

4,' 

48' 

49' 

; 

2 
3 

4 
5 

7353 
4706 
2059 
94/2 
6765 

735  / 
4702 
2053 
9404 
6756 

7349 
4698 
2047 
9397 
6746 

7347 
4694 
2042 
9389 
6736 

7345 
4690 
2036 
938  / 

6726 

7343 
4686 
2030 
9373 
67/6 

7341 

4683 
2024 
9365 
6706 

7339 
4679 
20(8 
9357 
6696 

7337 
4675 
20/2 
9349 
6686 

•7335 
;-467( 
2'2006 
2'934/ 
3-6677 

'6777 

;  -3555 

2  0332 
2'7;09 
S'3887 

6779 
3559 
0338 
7//S 
3897 

6782 
3563 
0345 
7/26 
3908 

6784 
3567 

035; 

7/35 
39/9 

6796 
3572 
0358 
7/43 
3929 

6788 
3576 
0364 
7/52 
3940 

6790 
3580 
0370 
7161 
3951 

6792 
3585 
0377 
7/69 
3961 

6794 
31-89 
0383 
7/78 
3972 

6797 
3593 
0390 
7/86 
3983 

6 

7 
8 
9 

(0 

4M9 
(472 
8825 
6/78 
353  / 

4/07 
(458 
8809 
6/60 
35U 

4055 
1444 
8793 
6/42 

349) 

40S3 
/430 
8777 
6/25 
3472 

407  / 
14/6 
8762 
6/07 
3452 

4059 
/403 
8746 
6089 
3432 

4048 
(389 
S730 
6071 
34/3 

4036 
(375 
87/4 
6053 
3393 

4024 
I36/ 
8698 
6036 
3373 

4-40/2 
5/347 
5  '8683 
6  60/8 
7  3353 

4-0664 
4-744/ 
5-42/9 
6-0996 
67773 

0677 
7456 
4236 
/0/5 

7795 

0690 
747/ 
4253 
;034 
78/6 

0702 
7486 
4270 
(054 
7837 

07/5 

750; 

4287 
/073 
7859 

0728 
75/6 
4304 
(092 
7880 

0741 
7531 
4321 
Illl 
7901 

0754 
7546 
4338 

1131 
7923 

0766 
7561 
4355 
//50 

7944 

0779 
7576 
4372 
1/69 

7965 

6 
7 
8 
9 
10 

II 

;2 

13 
14 

/5- 

0884 
8237 
5590 
2943 
0296 

0862 
82/3 
5565 
29/6 
0267 

0841 
8/90 
5539 
2888 
0237 

08/9 
8/66 
55/3 
2860 

0208 

0797 
8/42 
5488 
2833 
0/78 
7523 
4868 
22/4 
9559 
6904 

0775 
S//9 
5462 
2805 
0/48 

0754 
8095 
5436 
2778 
01/9 

0732 
807/ 

54/  ; 

2750 
0089 

07/0 
8048 
5385 
2722 
0059 

S'0689 
8'8024 
9-5359 
/fl'2695 

/roo30 

7'455( 
8V328 
8'8;05 
9  '4882 
/0-;660 

4574 
(354 
8/33 
49/2 
/692 

4598 
/379 
8/6/ 
4942 
1724 

4621 
/405 
8/89 
4972 
(756 

4645 
/430 
82/6 
5002 
;788 

4668 
(456 
8244 
5032 
/820 

4692 
/482 
8272 
5062 
1852 

47/5 
/507 
8300 
5092 
/SS4 

4739 
(533 
8327 
5/22 
/9/6 

4762 
;559 
8355 
5/52 
1948 

/  1 
12 
13 
14 
IS 

16 
(7 
/8 
(9 
20 

7649 
5003 
2356 
9709 
7062 

76/8 
4969 
2320 
9671 
7022 

7586 
4935 
2285 
9634 
6983 

7555 
4902 
2249 
9596 
6943 

7492 
4835 
2/78 
952/ 
6S65 

7460 
4801 
2/43 
9484 
6825 

7428 
4768 
2/07 
9446 
6786 

7397 
4734 
207/ 
9409 
6746 

IT7365 

12-4700 
13-2036 
I3'937I 
(4-6706 

/  C'8437 

;;-52;4 

J2V992 
;2'S769 
/  3  '5546 

847  / 
525  / 
2030 
88/0 
5589 

8506 
5287 
2069 
8850 
5632 

8540 
5323 
2/07 
889/ 

5675 

8574 
5360 
2/46 
8932 

57/7 

8608 
5396 
2/84 
8972 
5760 

8642 
5432 
2223 
90/3 

5803 

8676 
5469 
226; 
9053 
5846 

871  / 
5505 

2299 
9094 
5888 

8745 
5541 

2338 
9/34 
593/ 

1C 
17 
18 
19 
20 

2/ 
22 
23 
24 
25 

44/5 
1768 
9/2/ 
6474 
3827 

4373 
/725 
9076 
6427 
3778 

4332 
I6S/ 
9030 
6380 
3729 

429/ 
/63B 
8985 
6332 
3679 

4249 
/594 
8940 
6285 
3630 

4208 
/55/ 
8894 
6237 
358  / 

4166 
1508 
8849 
6/90 
353  / 

4/25 
1464 
8803 
6/43 
3482 

4083 
/42/ 
8758 
6095 
3432 

/5'4042 
16-1377 
16-8712 
17-6048 
18-3383 

/  4  '2324 
/4'9/0/ 
(5-5878 
/  6  '2656 
/  6  '9433 

2369 
9/48 
5928 
2707 
9486 
6266 
3045 
9825 
6604 
3384 

24/4 
9/95 
5977 
2758 
9540 

2458 
9242 
6026 
2810 
9593 

2503 
9289 
6075 
286/ 
9647 

2548 
9336 
6/24 
29/2 
9700 

2593  2638 
9383  9430 
6/73  6222 
2963  30/5 
9754  !  9807 

2683 
9477 
627  / 
3066 
9860 

2727 
9524 
632( 
3117 
9914 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

1180 
8533 
5887 
3240 
0593 

//29 
8480 
583  / 
3/82 
0534 

/078 
8427 
5776 
3/25 

0474 

(026 
8374 
5721 
3068 
04/5 

0975 
8320 
5666 
30// 
0356 

0924 
8267 
56/0 
2954 
0297 

0873 
82/4 
5555 
2896 
0238 

OS2/ 
8160 
5500 
2839 
0/78 

0770 
8/07 
5444 
2782 
0119 

19-0718 

(9-8054 
20-5389 
21  '2724 
22-0060 

/7'62/0 
/  8  '2988 
;8'9765 
)9'6542 
20-3320 

6322 
3/03 
9885 
6666 
3448 

6377 
3/6/ 
9945 
6728 
35/2 

6433 
32/9 
#004 
6790 
3576 

6488 
3276 
0064 
6852 
3640 

6544 
3334 
0/24 
6914 
3704 

6599 
3392 
0/84 
6976 
3768 

6655 
3449 
0244 
7038 
3932 

6710 
3507 
0303 
7/00 
3896 

25 
27 
28 
29 
30 

3/ 
32 
33 
34 
35 

7946 
5299 
2652 
#005 
7358 

7885 
5236 
2587 
9938 
7289 

7824 
5/73 
2522 
987/ 
7220 

7762 
5/10 
2457 
9804 
7/5/ 

770/ 
5046 
2392 
9737 
7082 

7640 
4983 
2326 
9670 
70/3 

7579 
4920 
226) 
9603 
6944 

75/8 
4857 
2/96 
9535 
6875 

7456 
4794 
2/3/ 
9468 
6805 

22-7395 
23'4730 
24  '2066 
24-9401 
25'6736 

2C0097 
21  '6874 
223652 
23  '0429 
23'7206 

0/63 
6943 
3722 
0502 
728  / 

0230 

7o/; 

3793 
0574 
7356 

0296 
7079 
3863 
0647 
7431 

0362 
7/48 
3934 
0720 
7505 

0428 
72/6 
4004 
0792 
7580 

0494 
7285 
4075 
0865 
7655 

056/ 
7353 
4/45 
0937 
7730 

0627 
742  / 
4216 
1010 
7804 

0693 
7490 
4286 
/083 
7879 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 
37 
38 
39 
40 

47/1 

2064 
94/7 
677  / 

4/24 

4640 
/99/ 
9342 
6694 
4045 

4569 
/9/8 
9268 
66/7 
3966 

4498 
/S45 
9/93 

6540 
3887 

4427 
/772 
9//S 
6463 
3808 

4356 
1699 
9043 
6386 

3729 

4285 
(626 
8968 
6309 
3650 

42/4 
(553 
8892 
6232 
357/ 

4143 
(480 
88/7 
6/55 
3492 

26'4072 
27-1407 
27'8742 
28-6078 
29-34/3 

24-3984 
25-076; 
25-7538 
26-43/5 
27-/093 

406  / 
0840 
76/9 
4399 
;/78 

4;37 
09/9 
770  / 
4482 
(264 

42/4 
0998 
7782 
4566 
(349 

4291 
/077 
7863 
4649 
/435 

4368 

//56 
7944 
4732 
;520 

4445 
/235 
8025 
48/6 
/606 

4522 
1314 

8/07 
4899 
1691 

4599 
/393 
8/88 
4982 
(777 

4676 
(472 
8269 
5065 
/B62 

41 
42 
43 
44 
45 

(477 
8830 
6183 
3536 
0889 

1396 
8747 
6098 
3449 
0800 

/3I5 
8664 
60/3 
3362 
07/2 

1234 
85S/ 
5928 
3276 
0623 
7970 
53/7 
2664 
#0/1 
7359 

//53 
8498 
5844 
3(89 
0534 
7  8  79 
5224 
2570 
99/5 
7260 

/072 
84/5 
5759 
3/02 
0445 
7788 
5(32 
2475 
98/8 
7/61 

099/ 
8333 
5674 
30/5 
0356 

09/0 
8250 
5589 
2928 
0267 

0829 
8/67 
5504 
284  f 
0/78 

30  0746 
30-8084 
3P54/9 
32-2754 
33-0089 

27'7870 
28-4647 
29-1425 
29-8202 
30-4979 

7958 
4737 
1517 
8296 
5076 

8045 
4827 
/609 
8390 
5/72 

8/33 
49/7 
(70; 
8484 
5268 

822  / 
5007 
/792 
8578 
5364 

8308 
5096 
/884 
8672 
5460 

8396 
5/86 
/976 
8766 
5556 

8483 
5276 
2068 
8860 
'5653 

S57/ 
5365 
2160 
8954 

5749 

8658 
5455 
2252 
9048 
5845 

41 

42 
43 
4,1 
45 

46 
47 
48 
49 
50 

8242 
5595 
2948 
030/ 
7655 

8/5( 
5503 
2854 
0205 
7556 

8061 
54/0 
2759 
0/08 
7457 

7698 
5039 
2380 
9721 
7063 

7607 
4946 
2285 
9624 
6964 

75/6 

4853 
2/90 
9528 
6865 

337425 
34'4760 
35-2095 
35-9431 
36-6766 

3C/757 
3  /  '8534 
32'53/f 
33  2089 
33-8866 

;855 
8635 
54/4 
2/93 
8973 

(953 
8735 
5517 
2298 
9080 

2052 
8835 
56/9 
2403 
9/87 

2/50 
8936 
5722 
2508 
9294 

2248 
9036 
5824 
26;2 

9400 

2347 
9;37 
5927 
27/7 
9507 

2445 
9237 
6029 
2822 
96/4 

2543 
9337 
6/32 
2926 
972/ 

2641 
9438 
6234 
303) 
9827 

46 

47 
48 
49 
50 

51 
52 
53 
54 
55 

5008 
236  / 
97/4 
7067 
4420 

4907  4806 
2258  2156 
9609  9505 
6960  6854 
43/1  4203 

4706 
2053 
9400 
6747 
4095 

4605 
/950 
9296 
6641 
3986 

4504 
/84S 
9191 
6534 
3877 

4404 
(745 
9086 
6428 
3769 

4303 
/d42 
8982 
632  / 
3660 

4202 
(540 
8877 
62/4 
3551 

37-4/0; 
3S-/437 
38-8772 
39'6/07 
40-3443 

34-5643 
35'242/ 
35'9/98 
36'5975 
37-2753 

5752 
2532 
93  // 
609/ 
2870 

586( 
2643 
9425 
6206 
2988 

5970 
2754 
9538 
6322 
3/05 

6079 
2865 
965  / 
6437 
3223 

6/SS 
2976 
9764 
6552 
3340 

6297 
3087 
9878 
6668 
3458 

6406 
3)98 
999  / 
6783 
3575 

65/5 

3309 
#/04 
6898 
3693 

6624 
3420 
02/7 
70/4 

3s;o 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

(773 
9/26 
6479 
3832 
1135 

(663 
9014 
6365 
37/6 
/067 

/552 
S90/ 
6250 
3600 

0949 

(442 
8789 
6/36 
3483 
0830 

/33/ 
8676 
6022 
3367 
07/2 

/22/ 
8564 
5907 
3250 
0594 

/no 

845  / 
5793 
3/34 
0475 

0999 
8339 
5678 
30/7 
0357 

0889 
8226 
5563 
290/ 
0238 

4T0778 
41-8113 
42-5449 
43-2784 
44-0119 

37-9530 
38-6307 
393085 
39-9862 
40-6639 

9650 
6429 
3209 
9988 
6768 

9769 
6551 
3333 
#/  14 
6H96 

9889 
6673 
3457 
0240 
7024 

#009 
6795 
358/ 
0366 
7/52 

0/28 
69/6 

3704 
0492 
7280 

0248 
7038 
3828 
06/8 
7409 

0368 
7/60 
3952 
0744 
7537 

0487 
7282 
4076 
0870 
7665 

0607 
7403 
4200 
0996 
7793 

56 
57 
58 
59 
60 

61 
62 
63 

64 
65 

8538 
5892 
3245 
0598 
795  / 

8418 
5769 
3/20 
0472 
7823 

8298 
5647 
2996 
0345 
7694 

8/78 
5525 
2872 
02/9 
7566 

8057 
5402 
2748 
#093 
7438 

7937 
5280 
2623 
9966 
73/0 

78/6 
5158 
2499 
9840 
7/81 

7696 
5035 
2374 
97/4 
7053 

7575 
49/3 
2250 
9587 
6924 

44-7455 
45-4790 
46-2/25 
46'946/ 
47-6796 

41  '34/7 
42'0/94 
42  '697  / 
43-3748 
44-0526 

3547 
0326 
7/06 
3885 
0665 

3677 
0459 
7241 
4022 
0804 

3808 
0592 
7375 
4/59 
0943 

3938 
0724 
75/0 
4296 
/082 

4068 
0856 
7644 
4432 
;220 

4/99 
0989 
7779 
4569 
/359 

4329 
1121 

79/4 
4706 
1498 

4459 
/254 
8048 
4842 
;637 

4589 
(386 
8/82 
4979 
1776 

61 

62 
63 
64 
65 

66 
67 
68 
69 
70 

5304 
2657 
#0/0 
7363 
47/6 

5/74 
2525 
9876 
7227 
4578 

5044 
2393 
9742 
709) 
4440 

49/3 
226/ 
9608 
6955 
4302 

4783 
2/28 
9474 
68/9 
4/64 

4653 
/996 
9339 
6683 
4026 

4523 
1864 

9205 
6546 
3888 

4392 

;73i 
907; 

64/0 
3749 

4262 
/599 
8936 
6274 
36  // 

48'4/3/ 
49-;  467 
49-8802 
50-6/37 
51  '3473 

44-7303 
45-4080 
46-0858 
46-7635 
47-44/2 

7444 
4224 
/003 
7783 
4562 

7585 
4367 
//49 
7930 
47(2 

7726 
45/0 
/294 
8078 
486/ 

7867 
4653 
/439 
8225 
501  / 

8008 
4796 
(584 
8372 
5/60 

8/49 
4940 
/730 
8520 
53/0 

8290 
5083 
;875 
8667 
5459 

843; 

5226 
2020 
88/4 
5609 

8572 
5369 
2;65 
8962 
5758 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

2069 
9422 
6776 
4/29 
/482 

/929 
9280 
6632 
3983 
/334 

(789 
9/39 
6488 
3837 
/>86 

/649 
8996 
6344 
369  / 
(038 

(509 
8854 
6200 
3545 
0890 

/369 
87/2 
6055 
3399 
0742 

(229 
8570 
5911 
3253 
0594 

(089 
8428 
5767 
3/06 
0446 

0948 
8286 
5623 
2960 
0297 

52-0808 
52-8/43 
53-5479 
54-28/4 
55-0/49 

48-//90 
48'7967 
49-4744 
50-/522 
50-8299 

/342 
8/2/ 
490  / 
1680 
8459 

(493 
8275 
5057 
(838 
8620 

/645 
8429 
52/3 
(996 
8780 

/797 
8583 
5369 
2/54 
8940 

/94S 
8737 
5525 
23/3 
9IO/ 

2/00 
8890 
5680 
247  / 
9261 

2252 
9044 
5836 
2629 
942; 

2403 
9/98 
5992 
2787 
958; 

2555 
935  / 
6/48 
2944 
974  / 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

8835 
6/88 
354  / 
0894 
8247 

8685 
6036 
3387 
0738 
8089 

8535 
5884 
3233 
0583 
7932 

8385 
5732 
3079 
0427 
7774 

8235 
5580 
2926 
027  / 
76/6 

8085 
5428 
2772 
#//5 
7458 

7935 
5276 
26/8 
9959 
7300 

7785 
5/24 
2463 
9803 
7/42 

7635 
4972 
2309 
9647 
6984 

557484 
56-4820 
57-2/55 
57-9490 
58-6826 

5f5076 
52-1854 
52-8631 
53-5408 
54-2/86 

5239 

20(8 
8798 
5577 
2357 

540( 
2/83 
8965 
5746 
2528 

5564 
2348 
9/3/ 
59/5 
2699 

5726 
25/2 
9298 
6084 
2870 

5S89 
2677 
9465 
6253 
304  / 

605; 

284; 
963/ 
642  / 
321  1 

62/3 
3005 
9798 
6590 
3382 

6375 
3;70 
9964 
6759 
3553 

6538 
3334 
#131 

6927 
3724 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

5600 
2953 
0306 
7660 
50/3 

544) 
2792 
#143 

7494 
4845 

528/ 
2630 
9979 
7328 
4677 

5/21 

2468 
98/5 
7/63 
45/0 

496/ 
2306 
9652 
6997 
4342 

4  801 
2/44 
9488 
683/ 
4/74 

464  ( 
/983 
9324 
6665 
4006 

448  ( 
/S2/ 
9/60 
6499 
3838 

432  / 
(659 
8996 
6333 
3670 

59-4161 
60'1496 
60-8832 
6C6/67 
62  3502 

54-8963 
55-5740 
56-25/8 
56-9295 
57-6072 

9/36 
59/6 
2695 
9475 
6254 

9309 
609/ 
2873 
9654 
6436 

9482 
6266 
3050 
9834 
66/7 

9656 
644  / 
3228 
#0/3 
6799 

9829 
66/7 
3405 
0/93 
6981 

#002 
6792 
3582 
0372 
7/62 

0/75 
6967 
3759 

055; 

7344 

0347 
7;42 
3936 

073; 

7525 

0520 
73/7 
4//3 
0910 
7706 

s; 

82 
83 

84 
85 

86 
87 
88 
89 
90 

2366 

97/9 
7072 
4425 
1778 

2/96 
9547 
6898 
4250 
/60/ 

2027 
9376 
6725 
4074 
(423 

/857 
9204 
655  / 
3898 
/246 

/687 
9032 
6378 
3723 
/068 

15/7 

886/ 
6204 
3547 
0890 

1348 
8689 
6030 
337  / 
07/3 

//78 
85/7 
5856 
3/95 
0535 

1008 

8345 
5682 
3020 
0357 

63-0838 
63-8/73 
64-5508 
65  '2844 
66-0/79 

58-2850 
58-9627 
59-6404 
60-3(8; 
60-9959 

3033 
98/3 
6592 
3372 
#/5/ 

32/7 
9999 
678/ 
3562 
0344 

3401 

#;85 

6969 
3752 
0536 

3585 
0371 
7/57 

3943 
0728 

3769 
0557 
7345 
4/33 
092/ 

3952 
0742 
7533 
4323 
1113 

4/36 
0928 
7720 
45;3 
/305 

4320 

1114 
7908 
4703 
(497 

4503 
;300 
8096 
4893 
;6S9 

86 
87 
88 
89 
90 

9( 
92 
93 
94 
95 

9/3/ 
6484 
3837 
1/90 

8544 

8952 
6303 
3654 
/005 
8356 

8772 
6/21 
347; 
0820 
8/69 

8593 
5940 
3287 
0634 
798  / 

84/3 
5758 
3/04 
0449 
7794 

8233 
5577 
2920 
0263 
7606 

8054 
5395 
2736 
#078 
74/9 

7874 
52/3 
2553 
9892 
723  / 

7694 
5032 
2369 
9706 
7043 

66-75/4 
67-4850 
68-2/85 
68-9520 
69-6856 

61  '6736 
62-35/3 
63  '029  / 
637068 
64-3845 

693; 
37/0 
0490 
7269 
4049 

7/25 
3907 
0689 
7470 
4252 

7320 
4/04 
0887 
767  / 
4455 

75/4 
4300 
/086 
7872 
4658 

7709 
4497 
(285 
8073 
4861 

7903 
4693 
1483 
8273 
5064 

8097 
4890 
1682 

8474 
5266 

8292 
5086 
/S80 
8675 
5469 

8486 
5282 
2079 
8875 
5672 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

5897 
3250 
0603 
7956 
5309 

5707 
3058 
04/0 
776  / 
5112 

55/8 
2867 
02/6 
7565 
49/5 

5329 
2676 
#023 
7370 
47/7 

5/39 
2484 
9830 
7/75 
4520 

4950 
2293 
9636 
6979 
4323 

4760 
2/0/ 
9443 
6784 
4/25 

4570 
/9/0 
9249 
6588 
3928 

438; 
(7/8 
9055 
6393 
3730 

70-4/9; 
71-1526 
71-8862 
72-6197 
73-3532 

65-0623 
657400 
66-4/77 
67  -0955 
67-7732 

0828 
7S08 
4387 
1166 

7946 

;033 
78(5 
4597 
;378 
8;60 

(238 
8022 
4806 
(590 
8373 

1444 
8229 
50/5 
ISOI 

8587 

(649 
8437 
5225 
20/3 
8801 

(854 
8644 
5434 
2224 

90/4 

2059 
885  / 
5643 
2436 
9228 

2264 

9058 
5852 
2647 
944  / 

2469 
9265 
6062 
2858 

9655 

96 
97 
98 
99 
100 

47' 

20' 

iy 

18' 

IV 

16'] 

l.V 

14'  |  13' 

[5 

11' 

20'    19' 

18' 

17' 

10' 

15' 

14' 

l.T 

1-2.' 

11' 

SINE. 

COSINE. 

47° 

257 
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TRAVERSE  TABLES. 


42°          COSINE. 

SINE.             42° 

2 
3 

4 
5 

50 

51 

5:>'  i  53' 

r.  1- 

55 

56' 

57'   5S 

59 

5(1'    51' 

fti'  |  53' 

54' 

55'   5(i' 

57'  |  58' 

tiff 

2 
3 
4 
5 

7333 
4667 
2000 
9333 
6667 

733/ 
4663 
1994 
9325 
6657 

7329 
4659 
(988 
93(8 
6647 

7327 
4655 
1982 
93/0 
6637 

7325 
465  ( 
(976 
9302 
6627 

7323 
4647 
/970 
9294 
66/7 

732/ 
4643 
/964 

9286 
6607 

73/9 
4639 
/95S 
9278 
6597 

73/8 
4635 
/953 
9270 
6588 

'7316 
1-4631 
2-1947 
2'9262 

3'6578 

'6799 
/  '3597 
2-0396 
2-7/95 
3  3993 

680/ 
3602 
0402 

7203 

4004 

6803 
3606 
040? 
72/2 

40/5 

6805 
36/0 
04/5 
7220 
4025 

6807 
36(4 
0422 
7229 
4036 
0843 
7650 
4458 
/265 
8072 

6909 
3619 
0428 
7237 
4047 

Mil 

3623 

0434 
7246 
4057 

6814 
3627 
0441 
7254 
4069 
0982 
7695 
4509 
1322 
8136 

69/6 
3631 
0447 
7263 
4079 
0394 
77/0 
4526 
1342 
8157 

6818 
3636 
0454 
727/ 
40S9 

6 

7 
8 
9 
10 

4000 
(333 
8667 
6000 
3333 

3988 
(320 
865  / 
5982 
33/4 

3976 
1306 
8635 
5964 

3294 

3964 
(292 
86(9 
5947 
3274 

3953 
(278 
8603 
5929 
3254 

394/ 
(264 
8588 
59(( 

3234 

3929 
(250 
8572 
5893 
32/5 

3917;  3905 
1236  (223 
8556  8540 
5875  5353 
3195  3(75 

4-3S93 
S'1209 
5'8524 
6-5840 
7-3/55 

4-0792 
4759/ 
5-4339 
6  1183 
6'79S7 

0805 
7606 
4407 
/207 

8008 

OS/3 
7621 
4424 
1227 
8029 

0830 
7636 
44  il 
/246 
805  / 

0856 
7665 
4475 
/234 

3093 

OS69 
7680 
4492 
/303 

8M5 

0907 
7725 
4543 
(36/ 

8/79 

6 

7 
8 
9 
(0 

12 
13 
14 
IS 

0667 
8000 
5333 
2667 
#000 

0645 
7976 
5308 
2639 
9971 

0623 
7953 
5282 
2611 
9941 

0601 
7929 
5256 
2584 
99(( 

0580 
7905 
523( 
2556 
9881 

0558 
7881 
5205 
2528 
9852 

0536 
7858 
5/79 
250) 
9822 

05/4 
7834 
5/53 
2473 
9792 

0493 
7S/0 
5/28 
2445 
9763 

8'047( 
87786 
9-5/02 
10-2417 
10-9733 

7-4785 
8/584 
S'8383 
9-5/82 
/0-/9SO 

4809 
/6/0 
841  ( 
52(( 

20/2 

4932 
(635 

8438 
524( 
2044 

4856 
(66( 
8466 
5271 

2076 

4879 
/687 

530/ 
2/03 

4903 
1712 
8521 
5331 

2/40 

4926 
/738 
8549 
536  / 
2172 

4950 
(763 
8577 
5390 

2204 

4973 
/789 
8604 
5420 
2236 

4996 
(8/4 
8632 
5450 
2268 

12 
13 

14 
IS 

16 

17 
18 
19 

20 

7334 
4667 
2000 
9334 
6667 

7302 
4633 
(965 
9296 
6627 

7270 
4600 
1929 
9258 

6588 

7239 
4566 
(893 
922/ 

6548 

7207 
4532 
(858 
9183 
6509 

7(75 

4499 
(822 
9(46 
6469 

7(43 

4465 
1786 
9/08 
6429 

7//2 

4431 
/75/ 
9070 
6390 

7080 
4398 
1715 
9033 
6350 

117048 
12-4364 
(3-  (679 
(3-8995 
(4'63(0 

(0-3779 
(I  '5578 
/  2  '2376 
/2'9/75 
/3'5974 

8SI3 
56/4 
24/5 
92/5 

6016 

SS47 
5650 
2453 
9256 
6059 

SSS/ 
5696 
249  / 
9296 
6102 

89/5 
5723 
2530 
9337 

8949 
5759 
2563 
9377 
6/87 

8984 
5795 
2606 
94/8 
6229 

90/8 
5S3/ 
2645 
9453 
6272 

9052 
5867 
2693 
9499 
63/5 

9086 
5904 
2721 
9539 
6357 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

4000 
(334 
8667 
6000 
3334 

3959 
/290 
8621 
5953 
3284 

39/7 
/247 
8576 
5905 
3235 

3876 
(203 
8530 
5858 
3(85 

3834 
1159 
8485 
58(0 
3/36 

3792 
1116 
8439 
5763 
3086 

3751 
/072 
8394 
57/5 

3037 

3709 
(029 
8348 
5668 

2987 

3668 
0985 
8303 
5620 

2939 

(5-3626 
(6'094( 
16-8257 
17-5573 

(8-2838 

/4'2772 
/4'957( 
/S'6370 
/6'3/6S 
(6'9967 

2317 
9618 
6419 
3220 
#020 

2862 
9665 
6463 
3271 

2907 
97/2 
65/7 

3322 

- 

2951 
9759 
6566 
3373 
0/SO 

3996 

9805 
66/5 
3424 
0233 

304)  3086 
SS52  9S99 
6664  67/3 
3475  ,  3526 
0287  0340 

3/30 
9946 
6762 
3577 

0393 

3/75 
9993 
63/1 
3629 

0446 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

32 
33 
34 
35 

26 

27 
28 
29 
30 

0667 

3000 
5334 
2667 
#000 

0616 
7947 
5278 
2610 
9941 

0564 
7893 
5223 
2552 

9882 

0513 

7840 
5(67 
2495 
9322 

046  ( 

7787 
5M2 
2437 
9763 

04(0 

7733 
5057 
2380 
9703 

0358 
7630 
500/ 
2323 

9644 

0307 
7626 
4946 
2265 
9585 

0255 
7573 

4890 
2208 
9525 

(9-0204 
(975(9 
20-4835 
2T2I50 
2f9466 

(7-6766 
(S'3564 
(9'0363 
(9'7(62 
20-3960 

692) 
3622 
0423 
7224 
4024 

6877 
3630 
0482 
7235 
4083 

6932 
3737 
0542 
7347 
4/52 

6937 
3795 
0602 
7409 
4216 

7043 
3852 
0661 
747  / 

4280 

7099 
39/0 
072/ 
7533 

4341 

7154 
3967 
078/ 
7594 

4409 

7209 
4025 
0840 
7656 
4472 

7264 
4092 
0900 
77/8 

4536 

31 
32 
33 
34 
35 

7334 
4667 
2000 
9334 
6667 

7272 
4604 
(935 
9266 
6598 

721  1 
4540 
1870 
9(99 
6529 

7(50 
4477 
(804 
9(32 
6459 

7088 
4414 
(739 
9065 
6390 

7027 
4350 
(674 
8997 
632( 

6965 
4287 
1608 
8930 
625  ( 

6904 
4224 
(543 
8863 
6(82 

6843 
4/60 
/478 
8795 
6113 

22'678I 
23-4097 
24-1412 
24-8723 
25-6043 

2C0759 

2/7558 
22-4356 
23-/I55 
23-7954 

0825 
7626 
4427 
1228 
8028 

0^91 
7694 
4497 
(300 
8103 

0957 
7762 
4569 
1373 
8/78 

1023 
7S3/ 
4633 
1445 
8252 

1090 
7899 
4708 
/5/8 
8327 

1  156 
7967 
4778 
/590 
8401 

1222 
8035 
4349 
/662 
8476 

/2SS 
8/03 
4919 
(735 
8550 

(354 
8/7( 
4989 
(807 
8625 

36 
37 
38 
39 
40 

4000 
(334 
8667 
6000 
3334 

3929 
/26( 
8592 
5923 
3255 

3858 
(187 
85(7 
5846 
3(76 

3787 
((14 

8442 
5769 
3096 

37(5 
(04( 
8366 
5692 
30/7 

3644 
0968 
829  ( 
56(5 
2938 

3573 
0894 
82(6 
5537 
2859 

350( 
0821 
8/40 
5460 
2779 

3430 
0748 
8065 
5383 
2700 

26-3359 
27  '0674 
27-7990 
28-5305 
29'262I 

24-4753 
25-/55I 
25-8350 
26-5/49 
27'/947 

4829 
/630 
843  / 
5232 
2033 

4906 
/709 
8512 
53/5 
2MB 

4933 
(783 
8593 
5398 
2203 

5060 
1867 
S674 
548) 

22SS 

5136 

(946 
8755 
5564 

2374 

52/3 
2024 
8836 
5647 
2459 

5290 
2/03 
89/7 
5730 

2544 

5366 
2/82 
8998 
58/3 
2629 

5443 
226( 
9079 
5396 
27/4 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 
~46 
47 
48 
49 
50 

0667 
8000 
5334 
2667 
#00  ( 

0586 
79/7 
5249 
2580 
9912 

0505 
7834 
5(64 
2493 
9822 

0424 
775  ( 
5079 
2406 
9733 

0343 
7668 
4993 
23/9 
9644 

026( 
7585 
4908 
2232 
9555 

0(80 
7502 
4823 
2/45 
9466 

0099 
74/8 
4738 
2057 
9377 

#0/8 
7335 
4653 
/970 
9288 

29  '9936 
30-7252 

32'(S83 
32-9(93 

27'S746 
28'5545 
29  '2343 
29  '9/42 
30  "594  / 

8833 
5634 
2435 
9236 
6037 

892( 
5724 
2527 
9330 
6(33 

9008 
53/3 
2618 
9423 
6229 

9096 
5903 
27/0 
95/7 
6324 

9183 
5992 
2302 
96/1 
6420 

9270 
6082 
2893 
9705 
65/6 

9358 
6/7/ 
2995 
9798 
66/2 

9445 
6261 
3076 
9892 
6703 

9532 
6350 
3)69 
9936 
6804 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

7334 
4667 
200( 
9334 
6667 

7243 
4574 
1906 
9237 
6568 

7(52 
448  ( 
1811 
9140 
6469 

706f 
4388 
(7(6 
9043 
6370 

6970 
4295 
1631 

8946 
6271 

6879 
4202 
(526 
8849 
6(72 

6787 
4(09 
(430 
8752 
6073 

6696 
40/6 
1335 
8655 
5974 

6605 
3923 
(240 
8558 
5875 

33'65I4 
34-3829 
35-1145 
35-8461 
36-5776 

3  /  '2739 
3C9538 
32-6337 
33-3/35 
33-9934 

2837 
9638 
6439 
3240 
#041 

2936 
9738 
654( 
3344 
0/47 

3034 
9839 
6644 
3449 
0254 

3/32 
9939 
6746 
3553 
0360 

3230 

#039 
6348 
3658 

0467 

3328 
0(39 
6951 
3762 
0573 

3426 
0239 
7053 
3866 
0630 

3523 
0339 
7/55 
397/ 
07S6 

362/ 
0439 
7257 
4075 
08!  .' 

51 
52 
53 
54 
55 

4UO/ 
/334 
8667 
6001 
3334 

3900 
(231 
8562 
5894 
3225 

3799 
1128 
8458 
5787 
3H6 

3698 
(025 
8353 
5680 
3007 

3597 
0922 
8248 
5573 
2899 

3496 
08(9 
8(43 
5466 
2790 

3395 
07(6 
8038 
5359 

268( 

3294 
0613 
7933 
5252 
2572 

3(93 
05(0 
7828 
5/45 
2463 

38  0407 
387723 
39-5038 
40-2354 

34-6733 
35'353/ 
36-0330 
367/29 

37-3927 

6S4/ 
3642 
0443 
7244 

4045 

6950 
3753 
0556 
7359 

4/62 

7059 
3864 
0669 
7474 
4279 

7/6S 
3975 
0782 
7589 
4396 

7276 
4086 
0895 
7704 

45/4 

73S5 
4/96 
(008 
78/9 
4631 

7494 
4307 
1121 
7934 
4748 

7602 
4418 
/234 
8049 
4865 

77/1 
4529 
/346 
S/64 
4932 

51 
52 
53 

54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 

60 

0667 
800  / 
5334 
2667 
#00/ 

0557 
7888 
52(9 
255( 

9882 

0446 
7775 
5/05 
2434 
9763 

0335 
7662 
4990 
23(7 

9645 

0224 
7549 
4875 
2200 
9526 

01(3 
7437 
4760 
2083 
9407 

#002 
7324 
4645 
1967 
9288 

9891 
721  / 
4530 
/850 
9/69 

9780 
7098 
44/5 
(733 
9050 

40-9669 
41  '6985 
42-4300 
43-/6I6 
43'893( 

33-0726 
38-7525 
39-4323 
40-1(22 

40792/ 

0846 
7646 
4447 
/248 
8049 

0965 
7768 
457( 
(374 
8/77 

1084 
7889 
4695 
(500 
8305 

(204 
SO// 
4818 
/625 

8433 

(323 
8/32 
4942 
/75( 
8560 

/442 
8254 
5065 
1877 
8688 

1562 
8375 
5/89 
2002 
88/6 

1691 

8496 
53/2 
2/28 

8944 

I860 
86(8 
5436 
2254 
907/ 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

7334 
4667 
200  / 
9334 
6667 

7213 
4545 
1876 
9207 
6539 

7093 
4422 
(75( 
908( 
64(0 

6972 
4299 
(627 
8954 
6282 

6851 
4/77 
/502 
8827 
6/53 

6730 
4054 
(377 
870( 
6024 

6609 
393/ 
/252 
8574 
5895 

6489 
3808 
M28 
8447 
5767 

6368 
3685 
(003 
8320 
5638 

44  '6247 
45-3562 
46-0878 
46'8/93 
47-5509 

4  /  '4720 
42-/5I8 
42'83/7 
43'5//6 
44-/9I4 

4850 
(650 
845  / 
5252 
2053 

4980 
(783 
8586 
5389 

2I9/ 

5//0 
(9/5 
8720 
5525 
2330 

5240 
2047 
8854 
566  / 
2469 

5370 
2/79 
8988 
5798 
2607 

5500 
23/( 
9/23 
5934 
2745 

5630 
2443 
9257 
6070 
2884 

5759 
2575 
939  / 
6207 
3022 

5S89 
2707 
9525 
6343 
3/61 
9978 
6796 
36/4 
0432 
7250 

61 
62 
63 
64 
65 

4001 
(334 
8667 
600( 
3334 

3870 
(202 
8533 
5864 
3/96 

3740 
(069 
8398 
5728 
3057 

3609 
0936 

8264 
559( 
29/9 

3478 
0804 
8/29 
5455 
2780 

3348 
0671 
7995 
53/8 
264/ 

32/7 
0538 
7860 

5/81 
2503 

3086 
0406 
7725 
5045 
2364 

2955 
0273 
7590 
4908 
2225 

48-2824 
49-0/40 
49  7455 
SO'4771 
51-2086 

44'87/S 
45-55(2 
46  '23/0 
46-9/09 
47-5908 

8854 
5654 
2455 
9256 
6057 

8994 
5797 
2600 
9403 
6206 

9/35 
5940 
2745 
9550 
6355 

9276 
6083 
2890 
9697 
6505 

9416 
6226 
3035 
9844 
6654 

9557 
6368 
3/80 
999  / 
6S03 

9698 
65/( 

3325 
#/33 
6952 

9838 

6654 
3470 
0295 
7iO/ 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

0667 
800  ( 
5334 
2668 
«00/ 

0527 
7858 
5/90 
252/ 
9853 

0387 
77/6 
5045 
2375 
9704. 

0246 
7573 
490/ 
2228 
9556 

#/05 
7431 
4756 
2082 
9407 

9965 
7288 
46/2 
/935 
9259 

9824 
7/46 
4467 
(789 
91(0 

9684 
7003 
4322 
1642 
8961 

9543 
6860 
4(78 
(495 
88(3 

Sl'9402 
52-6718 
53-4033 
54-1349 
54-8664 

48'2706 
48-9505 
49'6304 
50-3/02 
50  '990  ( 

2858 
9659 
6459 
3260 
#061 

3009 
98/2 
66/5 
34/8 
022/ 

3/6( 
9966 
677  / 
3576 
038  ( 

33/2 
#//9 
6926 
3733 
0541 

3463 
0272 
7032 
389( 
0700 

36/4 
0426 
7237 
4049 
0860 

3766 
0579 
7393 
4206 
(020 

39/7 
0732 
7548 
4364 
f/80 

406S 
0886 
7703 
452/ 
(339 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

7334 
4668 
2001 
9334 
6668 

7/84 
45/5 
/847 
9/78 
6509 

7033 
4363 
(692 
9022 
635( 

6883 
42/0 
(538 
8865 
6/93 

6733 
4058 
/383 
8709 
6034 

6582 
3906 
/229 
8552 
5876 

643  ( 
3753 
(074 
8396 
57(7 

628  / 
3600 
0920 
8239 
5559 

6(30 
3448 
0765 
8083 
5400 

55-5980 
56-3295 
57-0611 
57-7926 

58-5242 

5C6700 
52-3498 
53-0297 
537096 
54-3894 

6862 
3663 
0463 
7264 
4065 

7024 
3827 
0630 
7433 
4236 

7(86 
3991 
0796 
760  ( 

4406 

7348 
4/55 
0962 
7770 
4577 

75/0 
43(9 
(128 
7938 
4747 

7672 
4483 
1295 
8106 
4918 

7834 
4647 
(46( 

8274 
5088 

7995 
Mil 

1627 
8443 
5258 

8/57 
4975 
(793 
S6M 
5428 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

4001 
1334 
8668 
600  ( 
3334 

3841 
1172 
8503 
5835 
3(66 

3680 
(010 
8339 
5669 
2998 

3520 
0848 
8(75 
5502 
2830 

3360 
0685 
Mil 
5336 
266( 

3/99 
0523 
7846 
5170 
2493 

3039 
0360 
7682 
5003 
2325 

2878 
0198 
75/7 
4837 
2/56 

2718 
#035 
7353 
4670 
1988 

59-2557 
59-9873 
607(88 
6  (  "4504 
62'(8(9 

55-0693 
55-7492 
56-429( 
57'(089 
57-7888 

0866 
7667 
4467 
(268 
8069 

(039 
7842 
4645 
(447 
8250 

(21  1 
80/6 
4821 
•/627 
8432 

(384 
8/91 
4998 
/606 
86/3 

1556 
8366 
5(75 
1984 
8794 

1729 
8540 
5352 
2163 
8975 

1902 
87/5 
5529 
2342 
9/56 

2074 
8890 
5705 
252  / 
9337 

2246 
9064 
5882 
2700 
95/8 

SI 

82 
83 
84 
85 
86 
87 
88 
89 
90 

86 
87 
88 
89 

90 

0668 

8001 
5334 
2668 

0498 
7829 
5160 
2492 
9823 

0327 
7657 
4986 
23(6 
9645 

#(57 
7485 
4812 
2/39 
9467 

9987 
73/2 
4638 
1963 
9289 

98/7 
7/40 
4464 
/787 
9//0 

9646 
6968 
4289 
1611 
8932 

9476 
6795 
41(5 
(434 
8754 

9305 
6623 
3940 
(258 
8575 

62-9/35 
63-6450 
64-3766 
65-/08/ 
65-8397 

58-4687 
59'(4S5 
59-8284 
60'5083 
6(')88/ 

4870 
(67( 
8472 
5272 
2073 

5053 
(856 
8659 
5462 
2265 

5237 

2042 
8847 
5652 
2457 

5420 
2227 
9034 
5842 
2649 

5603 
24/2 
9222 
603  ( 
2841 

5786 
2598 
9409 
622  / 
3032 

5970 
2783 
9597 
64/0 
3224 

6(53 

2968 
9784 
6600 
3416 

6336 
3/53 
9971 
6789 
3607 

91 
92 
93 
94 
95 

7334 
4668 
2001 
9334 
6668 

7(54 
4486 
(8/7 
9148 
6480 

6974 
4304 
1633 
8962 
6292 

6794 
4122 
(449 
8776 
6(04 

6614 
3939 
/265 
8590 
5916 

6434 
3757 
1081 
8404 
5728 

6253 
3575 
0896 
8218 
5539 

6073 
3393 
07(2 
8032 
535/ 

5893 
32(0 
0528 
7845 
5(63 

66-57/2 
67-3028 
68  0343 
68-7659 

69-^974 

6/-8680 
62-5479 
63-2277 
63-9076 
64-5875 

8874 
5675 
2476 
9276 
6077 

9068 
5S7/ 
2674 
9477 
6280 

9262 
6067 
2872 
9677 
6482 

9456 
6263 
3070 
9878 
6685 

9650 
6459 
3269 
#078 
6887 

9844 
6655 
3467 
0278 
7090 

#038 
685/ 
3665 
0478 
7292 

023  / 
7047 
3863 
0678 
7494 

0425 
7243 
406  / 
0878 
7696 

91 
92 
93 

94 
95 
96 
97 
98 
99 
100 

96 
97 
98 
99 
100 

47 

400  ( 
1334 
8668 
600  / 
3335 

3811 
1(43 
8474 
5805 
3/37 

3621 
0951 
8280 
5609 
2939 

343  ( 
0759 
8086 
54(3 
2741 

3241 
(1567 
7892 
52/7 
2543 

3051 
0375 
7698 
502/ 

2345 

286  ( 
#182 
7504 
4825 
2/47 

2671 
9990 
7310 
4629 
1949 

2480 
9798 
7(/5 
4433 
(750 

70-2290 
70'9606 
7f692l 
72-4237 
73-1552 

65-2673 
65-9472 
66  '627  ( 
67'3069 
67-9868 

2878 
9679 
6480 
3280 

#08( 

3083 
9886 
6689 
3492 
0295 

3287 
#093 
6898 
3703 

ti  '.riff 

3492 
0299 
7/06 
39(4 
072( 

3697 
0506 
73(5 
4(25 
0934 

390  ( 
07/2 
7524 
4335 
//47 

4/06 
0919 
7733 

4546 
(360 

43/0 
M26 
7941 
4757 
(573 

45/4 
(332 
8150 
4969 
(786 

10' 

9'  |  »•  |  r 

6'    5'  |  4' 

3' 

2-  i  r 

1(1' 

9' 

8' 

7'  |  6'  |  5' 

4'  |  3' 

2'  |  r 

O 

SINK. 

COSINE.           47° 
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TRAVERSE  TABLES. 


43' 

/ 

2 

3 

4 
5 

COSINE. 

SINE.            43° 

0' 

i' 

2' 

y 

4'  |  5'  1  6' 

7' 

8'  |   9' 

(V   |  1'    2' 

3'  i  4'  5'  &   r 

9' 

1 

2 
3 

4 
5 

6 

7 
8 
9 

10 

73/4 
4627 
1941 
9254 
6568 

73/2 

4623 
(935 
5246 
655S 

73/0 
46/9 
(929 
9238 
6548 

7308 
46/5 
/923 
9230 
6538 

7306 
46)1 
/9/7 
9222 
6528 

7304 
4607 
1911 
92/4 
65/8 

7302 
4603 
/905 
9206 
6508 

7300 
4599 
(899 
9/99 
6498 

7298 
4595 
1893 
9/9/ 
6488 

7296 
I'459I 
2-1887 
2'9/83 
3  '6478 

•6820 
/'3640 
2-0460 
27280 
3-4/00 

6822 
3644 
0466 
7288 
4111 

6824 
3648 
0473 
7297 
4I2( 

6826 
3653 
0479 
7305 
4/32 

6828 
3657 
0485 
73/4 
4/42 

683/ 
366/ 
0492 
7322 
4/53 

6833 
3665 
0498 
733; 
4164 

6835 
3670 
0505 
7339 
4/74 

6837 
3674 
051  ( 
7348 
4(85 

6839 
3678 
05/7 
7356 
4196 

6 
7 
8 

9 

10 

3881 
1  195 
8508 
5822 
3/35 

3869 

list 

8492 
5804 
31/6 

3857 
//67 
8477 
5786 
3096 

3845 
//53 
846/ 
5768 
3076 

3834 
(139 
8445 
5750 
3056 

3822 
//25 
8429 
5732 
3036 

38/0 

84/3 
57/5 
30/6 

3798 
/097 
8397 
5697 
2996 

3786 
(084 
8381 
5679 
2976 

4  '3774 
5-/070 
5'8365 
6  '5661 
7-2957 

4-0920 
4-7740 
5'4560 
6-/380 
6'8200 

0933 
7755 
4577 
/399 
8221 

0945 
7770 
4594 
14/8 
8242 

0958 
7785 
461  / 
/437 
8264 

097/ 
7799 
4628 
(456 
8285 

0984 
78/4 
4645 
(476 
8306 

0996 
7829 
4662 
1495 
8327 

(009 
7844 
4679 
15/4 
8349 

1022 
7859 
4696 
/533 
8370 

(035 
7874 
47/3 
(552 
839) 

II 
12 
13 
14 
IS 

0449 
7762 
5076 
2390 
9703 

0427 
7739 
5050 
2362 
9673 

0405 
77/5 
5024 
2334 
9644 

0383 
7691 
4999 
2306 
96/4 

0362 
7667 
4973 
2278 
9584 

0340 
7643 
4947 
225  / 
9554 

03/8 
76/9 
4921 
2223 
9524 

0296 
7596 
4895 
2/95 
9495 

0274 
7572 
4869 
2/67 
9465 

S'0252 
8'  7548 
9'4844 
/0'2/39 
/  D'9435 

7-5020 
8-/S40 
8-8660 
9'5480 
/  0'2300 

5043 
/865 
8687 
55/0 
2332 

5C67 
(89( 
87/5 
5539 
2364 

5090 
(9/6 
8743 
5569 
2395 

5//3 
/942 
8770 
5599 
2427 

5/37 
(967 
8798 
5629 
2459 

5/60 
/993 
8826 
5658 
2491 

5/83 
20/8 
8853 
5688 
2523 

5207 
2044 

ess; 

57/8 
2555 

5230 
2069 
8908 
5747 
2587 

II 

12 
13 
14 
IS 

16 

17 
IS 
19 
20 

70/7 
4330 
1644 

8957 
627  / 

6985 
4296 
(60S 
8920 
623  / 

6953 
4263 
/572 

8882 
6/9/ 

6921 
4229 
(536 

8844 
6/52 

6890 
4/95 

/so; 

8806 
61/2 

6858 
4/61 
7465 

8769 
6072 

6826 
4/28 
(429 
873/ 
6032 

6794 
4094 
/393 
8693 
5993 

6762 
4060 
/35S 
8655 
5953 

II  '67  31 

12-4026 
13-1322 
I3'86I7 
(4-59/3 

/0-9/20 
/  /  '5940 
/  2  '2760 
(2-9580 
/3'6400 

9/54 
5976 
2798 
9620 
6442 

9188 
60/2 
2836 
966) 

6485 

9222 

6048 
2875 
970/ 
6527 

9256 
6084 
29/3 
974  / 

6570 

9290 
6120 
295/ 
9782 
6612 

9324 
6/57 
2989 
9822 
6655 

9358 
6/93 
3027 
9862 
6697 

9392 
6229 
3066 
9903 
6740 

9426 
6265 
3/04 
9943 
6782 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

3584 
0898 
82// 
5525 
2838 

3543 
0854 
8166 
5477 
2789 

3501 
08/0 
8/20 
5430 
2739 

3459 
0767 
8074 
5382 
2690 

34/8 
0723 
8029 
5334 
2640 

3376 
0679 
7983 
5287 
2590 

3334 
0636 
7937 
5239 
254  / 

3292 
0592 
7892 
5/9/ 
249  ( 

325  /- 
0548 
7846 
5/44 
2441 

/  5  '3209 
/  6  '0504 
167800 
17-5096 
IS'2391 

(4'3220 
(5'0040 
(5-6860 
/6-3680 
(7'0500 

3264 
0086 
6909 
373/ 
0553 

3309 
0/33 
6957 
3782 
0606 

3354 
0/80 
7006 
3833 
0659 

3398 
0227 
7055 
3884 
07/2 

3443 
0273 
7;  04 
3935 
0765 

3487 
0320 
7/53 
3986 
0818 

3532 
0367 
7202 
4037 
0872 

3577 
0414 
725  / 
4088 
0925 

3621 
0460 
7299 
4/39 
0978 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

0/52 
7465 
4779 
2093 
9406 

0/00 
74/2 
4723 
2035 
9347 

#049 
7358 
4668 
/977 
9287 

9997 
7305 
46/2 
/920 
9227 

9946 
725  / 
4557 
1862 
9/68 

9894 
7/97 
450/ 
/S05 
9/08 

9842 
7/44 
4445 
/747 
9049 

979  / 

7090 
4390 
(689 
8989 

9739 
7036 
4334 
/632 
8929 

IS'9687 
19-6983 
20-4278 
2D574 
2/-8S70 

(77320 
18  4/40 
I9'0960 
/97780 
20-4600 

7375 
4/97 
(0/9 

7841 
4663 

7430 
4254 
(079 
7903 
4727 

7485 
43/2 
MM 

7965 
479  / 

754) 

4369 
f/98 
8026 

4855 

7596 
4427 
(257 
8088 
49/8 

765; 

4484 
1317 
8/49 
4982 

7706 
454  / 
(376 
82/; 
5046 

7762 
4599 
1436 
8273 
5//0 

78/7 
4656 
/495 
8334 
5173 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

6720 
4033 
(347 
8660 
5974 

6658 
3970 
I28/ 
8593 
5904 

6597 
3906 

1216 
8525 
5835 

6535 
3843 
//50 
8458 
5765 

6474 
3779 
/085 
8390 
5696 

6412 
37/6 
/0/9 
8323 
5626 

6350 
3652 
0954 
8255 
5557 

628*9 
3588 
0888 
8/88 
5487 

6227 
3525 
0822 
8/20 
54/8 

22'6I65 
23-3461 
24-0757 
24-8052 
25-5348 

2/-/420 
2  /  '8  239 
22-5059 
23'  (879 
23  '8699 

(485 
8308 
5/30 
7952 
8774 
5596 
24/8 
9240 
6062 
2884 

/55( 
8376 
5200 
2024 

8S4S 

(6/7 
8444 
5270 
2096 
8923 

/6S3 
85/2 
5340 
2/69 
8997 

/749 
8580 
54/0 
2241 

907; 

;s/s 

8648 
5480 
23;3 
9/46 

(88; 

87;6 
5550 
2385 
9220 

1947 
8783 
5620 
2457 
9294 

20/2 
8851 
569) 
2530 
9369 

3) 
32 
33 

^34 
35 

36 
37 
38 
39 
40 

3287 
060/ 
79/4 
5228 
254  / 

32/6 
0527 
7839 
5/5/ 
2462 

3144 
0454 
7764 
5073 
2383 

3073 
03S/ 

7688 
4996 
2303 

300  / 
0307 
76/3 
49/8 
2224 

2930 
0234 
7537 
4841 
2144 

2858 
0/60 
7462 
4763 
2065 

2787 
0086 
7386 
4686 
(985 

27/5 
#0/3 
73// 
4608 
/906 

26-2644 
26-9939 
27V235 
28  '453  / 
29-/S26 

24-55/9 

25-2339 

25-9/59 
26-5979 

27  '2799 

5673 
2497 
9321 
6(45 
2969 

5749 
2575 
9402 
6228 
3055 

5826 
2654 
9483 
63/( 

3/40 

5902 
2733 
9563 
6394 
3225 

5979 
2811 

9644 
6477 
33/0 

6055 
2890 
9725 
6560 
3394 

6131 

2968 
9805 
6642 
3479 

6208 
3047 
9886 
6725 
3564 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 

9855 
7/69 
4482 
1796 
9109 

9774 
7085 
4397 
;70B 
9020 

9692 
7002 
431  / 
/62/ 
893  / 

96// 
69/8 
4226 
/534 
8841 

9529 
6835 
4141 

(446 
8752 

9448 
6752 
4055 
(359 
8662 

9367 
6668 
3970 
(271 
8573 

9285 
6585 
3884 
1/84 
8484 

9203 
650/ 
3799 
(096 
8394 

29-9/22 
30'64/S 
31-3713 
32-/009 
32-8305 

27-96/9 
28-6439 
29-3259 
30-0079 
30-6899 

9707 
6529 
335  / 
0/73 
6995 

9794 
6618 
3442 
0266 
709  / 

988; 
6707 
3534 
0360 
7/86 

9968 
6797 
3625 
0454 
7282 

#055 
6886 
37/6 
0547 
7378 

0/42 
6975 
3808 
0640 
7473 

0229 
7064 
3899 
0734 
7569 

03/6 
7;53 
3990 
0827 
7664 

0403 
7242 
4082 
0921 
7760 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 

47 
48 
49 
50 

6423 
3736 
/050 
8363 
5677 

6331 

3643 
0955 
8266 
5578 

6240 
3550 
0859 
8/69 
5478 

6/49 
3456 
0764 
8072 
5379 

6057 
3363 
0669 
7974 
5280 

5966 
3270 
0573 
7877 
5/81 

5875 
3/76 
0478 
7780 
508/ 

5783 

3083 
0382 
7682 
4982 

5692 
2989 
0287 
7585 
4882 

33-5600 
34-2896 
35-0/92 
357487 
36-4783 

3;  '37)9 
32-0539 
327359 
33  4/79 
34-0999 

38/7 
0639 
746  / 
4283 
(106 

39(5 
0739 
7563 
4388 
(2(2 

40/3 
0839 
7665 
4492 
/3/8 

4110 
0939 
7767 
4596 
(424 

4208 
/039 
7869 
4700 
(53( 

4306 
H39 
7971 
4804 
1637 

4404 
(238 
8073 
4908 
;743 

450  ; 
/338 
8/75 
50/2 
1149 

4599 
1438 
8277 
5/16 
/955 

51 
52 
53 
54 
55 

2990 
0304 
76/7 
493  / 
2245 

2889 
020  / 
75/2 
4824 
2/35 

2788 
#098 
7407 
47/7 
2026 

2687 
9994 
7302 
4609 
(9/7 

2585 
9891 
7/97 
4502 
(808 

2484 
9788 
7091 
4395 
/699 

2383 
9684 
6986 
4288 
/5S9 

228  / 
958/ 
688/ 
4/80 
/480 

2/80 
9478 
6775 
4073 
/37/ 

37'2079 
37-9374 
38-6670 
39-3965 
40'I26I 

34-78/9 
35  '4639 
36'  (459 
36'8279 
37  '5099 

7928 
4750 
(572 
8394 
52/6 

8036 
4860 
(685 
8509 
5333 

8/45 
497  / 
(797 
8624 
5450 

8253 
508/ 
/9/0 
8738 

5567 

8361 
5/92 
2022 
8853 
5684 

8470 
5302 
2/35 
8968 
580; 

8578 
54;3 
2248 
9082 
59;7 

8686 
5523 
2360 
9/97 
6034 

8794 
5634 
2473 
93/2 
6/5/ 

51 
52 
53 
54 
55 

56 

57 

58 
59 

60 

9558 
6872 
4/85 
1499 
88/2 

9447 
6759 
4070 
/382 
8693 

9336 
6645 
3955 
/265 

8574 

9225 
6532 
3840 
//47 
8455 

9//3 
64/9 
3725 
1030 
8336 

9002 
6306 
3609 
09/3 
82/7 

889/ 
6/93 
3494 
0796 
8097 

8780 
6079 
3379 
0678 
7978 

8668 
5966 
3263 
056  / 
7859 

40-8557 
41-5852 
42-3/48 
43-0444 
437739 

3S-/9/9 

38-8739 
39-5559 
40-2379 
40-9/99 

2038 
8860 
5682 
2505 
9327 

2/57 

8982 
5806 
2630 
9454 

2276 
9103 
5929 
2755 
9582 

2395 
9224 
6052 
288  / 

9709 

25/4 
9345 
6176 
3006 
9837 

2633 
9466 
6299 
3;32 
9964 

2752 
9587 
6422 

3257 
#092 

2S7/ 
9708 
6545 
3382 
02/9 

2990 
9829 
6668 
3507 
0346 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

6/26 
3439 
0753 
8066 
5380 

6005 
33/6 
0628 
7939 
525  / 

5884 
3/93 
0503 
78/2 
5/22 

5763 
3070 
0378 
7685 
4993 

564  / 
2947 
0253 
7558 
4864 

5520 
2824 
0/27 
743  / 
4735 

5399 
270  / 
#002 
7304 
4605 

5278 
2577 
9S77 
7/77 
4476 

5/56 
2454 
9752 
7049 
4347 

44'  5035 
45  '233/ 
45-9626 
46-6922 
47  '421  8 

41  60/9 
42-2839 
42-9659 
43-6479 
44-3299 
45'0(  19 
45-6939 
46-3759 
47-0579 
477399 

6/49 
297/ 
9793 
66/5 
3437 

6278 
3/03 
9927 
6751 
3575 

6408 
3235 
«06/ 
6887 
37/4 

6538 
3366 
0/95 
7023 
3852 

6667 
3498 
0329 
7/59 
3990 

6797 
3630 
0462 
7295 
4/28 

6927 
376; 
0596 
743; 
4266 

7056 
3893 
0730 
7567 
4404 

7/86 
4025 
0864 
7703 
4542 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

2693 
#007 
732/ 
4634 
(941 

2562 
9874 
7/86 
4497 
(809 

243  / 
974J 
705/ 
4360 
(670 

2300 
9608 
6916 
4223 
/53/ 

2/69 
9475 
678/ 
4086 
(392 

2038 
9342 
6645 
3949 
(253 

(907 
9209 
65/0 
38/2 

/  /  14 

/776 
9076 
6375 
3675 
0974 

/645 
8942 
6240 
3538 
0835 

48-1513 
48-8809 
49-6/05 
50-3400 
5/-0696 

0259 
708/ 
3904 
0726 
7548 

0400 
7224 
4048 
0872 
7697 

0540 
7366 
4/93 
(0/9 

7845 

0680 
7509 
4337 
f/66 

7994 

0820 
7651 
4482 
(3/2 
8/43 

096  / 
7793 
4626 
U59 
8292 

;/OI 
7936 
477; 
;605 
8440 

(341 

8078 
49/5 
(752 
8589 

/3S/ 
8220 
5059 
;898 
8737 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

926/ 
6575 
3888 
(202 
85/5 

9/20 
6432 
3743 
(055 
8366 

8979 
6289 
3598 
0908 
8218 

8838 
6146 
3454 
076( 
8069 

8697 
6003 
3309 
06/4 
7920 

8556 
5860 
3/64 
0467 
777/ 

84/5 
57/7 
30/8 
0320 
7622 

8274 
5574 
2873 
0/73 
7473 

8/33 
543  / 
2728 
#026 
7323 

517992 
52-5287 
53-2583 
53-9879 
547/74 

48-42/9 
49-/039 
49  7859 
50-4679 
5C/499 

•4370 
//92 
80/4 
4836 
(658 

452/ 
(345 
8/69 
4994 
18/8 

4672 
1498 
8324 
5/5( 
1977 

4823 
(65/ 
8480 
5308 
2/37 

4974 
/804 
8635 
5465 
2296 

5124 
;957 
8790 
5623 
2455 

5275 

2/;o 

8945 
5780 
26;5 

5426 
2263 
9/00 
5937 
2774 

5577 
24/6 
9255 
6094 
2933 

71 
72 
73 
74 
75 

5829 
3142 
0456 
7769 
5083 

5678 
2990 
030) 
76/3 
4924 

5527 
2837 
#/46 
7456 
4765 

5376 
2684 
999  / 
7299 
4607 

5225 
253/ 
9837 
7/42 
4448 

5074 
2378 
9682' 
6985 
4289 

4923 
2225 
9527 
6828 
4130 

4772 
2072 
9372 
6671 
397/ 

462/ 
1919 

9216 
6514 
3812 

55  '4470 
56-1766 
56-9061 
57-6357 
58-3653 

5/'83/9 
52-5/39 
53-1959 
53-8779 
54-5599 

8480 
5303 
2/25 

8947 
5769 

8642 
5466 
2290 
9//5 
5939 

8804 
5630 
2456 
9283 
6/09 

8965 
5794 
2622 
945/ 
6279 

9;27 

5957 
2788 
96/8 
6449 

9288 

e;2; 

2954 
9786 
66/9 

9449 
6284 
3119 
9954 
6789 

fill 

6448 
3285 
#/22 
6959 

9772 
66// 
3450 
0289 
7/29 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

2396 
97/0 
7024 
4337 
/65( 

2236 
9547 
6S59 
4/70 

(482 

2075 
9385 
6694 
4004 
(3/3 

19/4 
9222 
6529 
3837 
1145 

/753 
9059 
6365 
3670 
0976 

/592 
8896 
6200 
3503 
0807 

/43/ 
8733 
6035 
3336 
0638 

(270 
8570 
5870 
3/69 
0469 

1109 
8407 
5705 
3002 
0300 

59-0948 
59  '8244 
60-5540 
6C2835 
62-0/3/ 

55-24/9 
55  '9239 
56-6059 
57-2879 
57-9699 

259/ 
94/3 
6235 
3057 
9879 

2763 
9587 
64/2 
3236 
0060 

2935 
9762 
6588 
34/4 
#24( 

3/08 
9936 
6765 
3593 
0422 

3280 

#;;o 

694/ 
377/ 
0602 

3452 
0285 
7//7 
3950 
0783 

3624 
0459 
7293 
4/28 
0963 

3796 
0633 
7470 
4307 
IU4 

3968 
0807 
7646 
4485 

(324 

8) 
82 
83 
84 
85 

86 
87 
88 
89 
90 

8964 
6278 
3591 
0905 
82/8 

8794 
6/05 
34/7 
0728 
8040 

8623 
5932 
3242 
0552 
786/ 

8452 
5760 
3067 
0375 
7682 

8281 
5587 
2893 
0/98 
7504 

S//0 
54/4 
27/8 
#02  / 
7325 

7940 
524  / 
2543 

9844 
7/46 

7769 
5068 
2368 
9668 
6967 

7598 
4895 
2/93 
9490 
6788 

627427 
63-4722 
64-20/8 
64-93/3 

65  '6609 

58-65/9 
59-3339 
60-0/59 
60-6979 
6  /  '3799 

6702 
3524 
0346 
7/68 
3990 

6884 
3709 
0533 
7357 
4/81 

7067 
3894 
0720 
7546 
4373 

7250 
4079 
0907 
7736 
4564 

7433 
4263 
1094 
7925 
4755 

76/5 

4448 
/2S/ 
8/)4 
4946 

7798 
4633 
1468 
8303 
5/37 

798) 
48/8 
/655 
8492 
5329 

8163 
5002 

/84/ 

868/ 
5520 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

5532 
2845 
4/59 
7472 
4786 

535  / 
2663 
9974 
7286 
4598 

5/7/ 
2480 
9790 
7099 
4409 

4990 
2298 
9605 
69/3 
4220 

4809 
2))5 
942  / 
6726 
4032 

4629 
1932 
9236 
6539 
3843 

4448 
/749 
905/ 
6353 
3654 

4267 
/566 
8866 
6/66 
3465 

4086 
/383 
868) 
5979 
3276 

66-3905 
67-1200 
67-8496 
68-5792 
69-3087 

62-06/9 
62-7439 
63-4259 
64-/078 
647898 

08/2 
7634 
4456 
(278 
8/0/ 

1006 
7830 
4654 
/478 
8303 

//99 
8025 
4852 
(678 
8504 

/392 
822  / 
5049 
(878 
8706 

/5S6 
84/6 
5247 
2078 
8908 

/779 
86/2 

5445 
2277 

91  Hi 

/972 
8807 
5642 
2477 
93/2 

2;66 
9003 
5840 
2676 
95)3 

2359 
9/98 
6037 
2876 
97/5 

91 
92 
93 
94 
95 

96 
97 
98 
99 
(00 

46' 

2/00 
94/3 
6727 
4040 
/354 

/909 
9221 
6532 

3844 
1/55 

(7/9 

9028 
6338 
3647 
0957 

1528 
8836 
6/43 
345  / 
0758 

/337 

8643 
5949 
3254 
0560 

//47 

8450 
5754 
3057 
036  / 

0956 
8257 
5559 
286  / 
#/62 

0765 
8065 
5364 
2664 
9964 

0574 
7872 
5/69 

2467 
9765 

70-0383 
707679 
71  '4974 
72-2270 
72-9566 

65'47/S 
66'  (538 
66-8358 
67-5/78 
68-  (998 

4923 
(745 
8567 
5389 
221  ( 

5/27 
/95/ 
8775 

5599 
2424 

533  / 

2/57 
8984 
58/0 
2636 

5535 
2363 
9/92 
6020 
2849 

5739 
2569 
9400 
623/ 
306/ 

5943 
2776 
9608 
644; 
3274 

6/47 
2982 
98/6 
665; 
3486 

6350 
3/87 
#024 
6S6/ 
3698 

6554 
3393 
0232 
7072 
39/; 

96 
97 
98 
99 
100 

HO' 

5!)' 

5H' 

57'  |  5(i'  |  55' 

54' 

53' 

5-2' 

51' 

60' 

69' 

58' 

57' 

56' 

55' 

54' 

63' 

5-2'   61' 

SINE. 

COSINE.            46° 

26» 


TRAVERSE  TABLES. 


43°           COSINE. 

SINE.            43' 

( 

2 
3 
A 
5 

1(1' 

11' 

12' 

[f 

14'   15' 

16'  !  IT' 

18' 

19' 

10' 

11 

12   13   14'  f  15' 

16'   17 

18 

19' 

( 
2 
3 

4 
5 

7294 
4587 
88/ 
9/75 
6468 

7292 
4583 
(875 
9/67 
6458 

7290 
4579 
(S69 
9/59 
6448 

72S8 
4575 
(863 
9(5( 

6438 

7286 
457( 
(857 
9143 
6429 

72S4 
4567 
)S5( 
9(35 
64(9 

7252 
4563 
(845 
9(27 
6409 

72SO 
4559 
(839 
9//9 
6399 

7278 
4555 
(833 
9111 
6399 

7276 
C455( 
2'(827 
2'9(03 
3-6379 

•6841 
C3682 
2-0524 
27365 
3-4206 

6843 
3687 
0530 
7373 
42(7 

6845 
369  ( 
0536 
7382 
4227 

6848 
3695 
0543 
7390 
4238 

6850 
3699 
0549 
7399 
4249 

6S52 
3704 
0555 
7407 
4259 

6854 
3708 
0562 
74(6 
4270 

6856 
37/2 
0568 
7424 
4280 

685  S 
37/6 
0575 
7433 
429( 

6S60 
372/ 
058/ 
744  / 
4302 

6 

7 
8 
9 
10 

3762 
056 
8349 
5643 
2937 

3750 
(042 
8333 
5625 
29/7 

3738 
(028 
83(7 
5607 
2897 

3726 
(0(4 
8302 
5589 
2877 

37(4 
(000 
8286 
5571 

2857 

3702 
0986 
8270 
5553 

2937 

3690 
0972 
8254 
5535 
28(7 

3678 
0958 
8238 
55/7 

2797 

3666 
0944 
8222 
5500 
2777 

4  '3654 
5'0930 
S'8206 
6-5482 
7  2757 

4'(047 
4'7889 
5-4730 
6'(57( 
6  84/2 

(060 
7903 
4747 
/590 

8434 

/073 
79(8 
4764 
1609 

8455 

(086 
7933 
4781 
(628 

8476 

1098 
7948 
4798 
/647 

8497 

I/// 
7963 
48/5 

(666 
85/8 

((24 
7978 
4832 
(686 
8539 

((36 
7992 
4849 
1705 
856/ 

//49 
8007 
4865 
1724 

8582 

//62 
8022 
4882 
/743 

8603 

6 

7 
8 
9 
(0 

II 
12 
13 
(4 
IS 
16 
17 
IS 
19 
20 

0230 
7524 
4818 

'/// 
9405 

0208 
7500 
4792 
2083 
9375 

0(87 
7476 
4766 
2056 
9345 

0/65 
7452 
4740 
2028 
93(5 

0(43 
7428 
47(4 
2000 
9286 

0(2/ 
7405 
4688 
/972 
9256 

0099 
738  ( 
4662 
(044 

9226 

0077 
7357 
4636 
(9/6 
9.96 

0055 
7333 
4610 
/S88 
9166 

8-0033 
8  '7309 
9'4585 
(0-1860 
(0-9(36 

7-5254 
8-2095 
8  '8936 
9-5777 
/0'26/S 

5277 
2/20 
8964 
5807 
2650 

5300 
2(46 
899) 
5837 
2682 

5324 
2I7( 
9019 
5866 
27/4 

5347 
2/97 
9046 
5896 
2746 

5370 
2222 
9074 
5926 
2777 

5393 
2247 
9/0/ 
5955 
2809 

54/7 
2273 
9/29 
5985 
2841 

5440 
2298 
9/56 
60/5 
2873 

5463 
2324 
9/84 
6044 
2905 

(( 
12 
13 
14 
IS 
16 
17 
18 
19 
20 

6699 
3992 
286 
8580 
5873 

6667 
3959 
(250 
8542 

5834 

6635 
3925 
(2/4 
8504 
5794 

6605 
389  / 
(/79 
8466 

5754 

657( 
3857 
((43 
8428 
57/4 

6539 

3823 
//07 
8390 
5674 

6507 
3789 
1071 
8353 

5634 

6476 
3755 
(035 
83(5 
5594 

6444 
372  / 
0999 
8277 
5555 

(1-64/2 
(2-3687 
(3'0963 
I3'8239 
(4-55/5 

(0-9460 
/C630( 
(2'3(42 
(2-9983 
(3'6825 

9494 
6337 
3180 
#024 
6867 

9528 
6373 
32/8 

0064 
6909 

9561 

6409 
3257 
0(04 
6952 

9595 

6445 
3295 
0145 
6994 

9629 
648/ 
3333 
0/85 

7037 

9663 
65/7 
337( 
0225 
7079 

9697 
6553 
3409 
0265 
7I2/ 

973  / 

6589 
3447 
0305 
7/64 

9765 
6625 
3485 
0346 
7206 

21 
22 
23 
24 
25 

3/67 
0461 
7754 
5048 
2342 

3/25 
04/7 
7709 
5000 
2292 

3083 
0373 
7663 
4952 
2242 

3042 
0329 
76/7 
4905 
2(92 

3000 
0285 
757( 
4857 
2(43 

2958 
0242 
7525 
4809 
2093 

29/6 
0/98 
7479 
476( 
2043 

2874 
0/54 
7434 
47(3 
1993 

2832 
0/10 
7388 
4665 
(943 

/  5  2790 
(6-0066 
167342 
(7-46(8 

IS'  189  3 

(4-3666 
15-0507 
(57348 
(6-4189 
(7-/03/ 

37/0 
0554 
7397 
4240 
/084 

3755 
0600 
7446 
429  / 
1137 

3799 
0647 
7495 
4342 
((90 

3844 
0694 
7543 
4393 
1243 

3988 
0740 
7592 
4444 
(296 

3933 
0787 
764( 
4495 
1349 

3977 
0833 
7690 
4546 
1402 

4022 
0880 
7738 
4596 
(455 

4066 
0927 
7787 
4647 
/508 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 

9635 
6929 
4223 
(5/6 

8810 

9584 
6875 
4/67 
(459 

8750 

9532 
6822 
4((( 
HOI 

869  ( 

9480 
6768 
4055 
(343 
863  ( 

9428 
6714 
4000 
/285 
8571 

9376 
6660 
3944 
(228 
85M 

9325 
6606 
3888 
1170 
845( 

9273 
6552 
3832 
1112 
8392 

922  / 
6499 
3776 
(054 
8332 

(S'9/69 
(9-6445 
20-3720 
2  T  0996 
2  1-8272 

/  7  7872 

(S'4713 
(9')554 
(9-8396 

20-5237 

7927 
4770 
1614 
8457 
530/ 

7982 
4828 
/673 
85/9 
5364 

8037 

4885 
/733 
8580 
5428 

8092 
4942 
/792 
8642 
549  / 

8148 
4999 
/85/ 
8703 
5555 

8203 
5057 
1911 
8764 
56(8 

8258 
5//4 
(970 
8826 

5682 

83/3 
5/7/ 
2029 
8887 
5746 

8368 
5228 
2088 
6949 

5809 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

6/04 
3397 
069  ( 
7985 
5278 

6042 
3334 
0625 
79/7 
5209 

5980 
3270 
0560 
7849 
5(39 

59/9 
3206 
0494 
7782 
5069 

5857 
3/42 
0428 
77(4 
5000 

5795 
3079 
0362 
7646 
4930 

5733 
30/5 
0297 
7578 
4860 

5671 
295  / 
023  / 
75(( 
4790 

56(0 
2887 
0(65 
7443 
4720 

22-5548 
23-2823 
24-0099 
24'7375 
25  '465  ( 

2  (  '2078 
2C89/9 
22  "576  ( 
23-2602 
23-9443 

2/44 
8987 
583  / 
2674 
95/7 

22/0 
9055 
5901 
2746 
959( 

2275 
9/23 
597( 
28(8 
9666 

234) 
9191 
6040 
2890 
9740 

2407 
9259 
6//0 
2962 
98(4 

2472 
9326 
6/80 
3034 
9888 

2538 
9394 
6250 
3/06 
9962 

2604 
9462 
6320 
3/78 
#036 

2669 
9530 
6390 
3250 

OKI 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

2572 
9866 
7/59 
4453 

(747 

2500 
9792 
7084 
4375 
(667 

2429 
97(8 
7008 
4298 
(587 

2357 
9645 
6932 
4220 
/508 

2285 
957( 
6857 
4142 
(428 

22/4 

9497 
6781 
4065 
(348 

2(42 
9423 
6705 
3987 
(269 

2070 
9350 
6629 
3909 
(189 

(998 
9276 
6554 
383  / 
//09 

26-1926 
26-9202 
27-6478 
28-3754 
29  '(029 

24-6284 
25-3/25 
25-9967 
26*6808 
27  '3649 

636  / 
3204 
#047 
6891 
3734 

6437 
3282 
0/28 
6973 
3S/9 

65(3 
336( 
0208 
7056 
3904 

6590 

3439 
0289 
7/39 
3988 

6666 
35(8 
0370 
722  ( 

4073 

6742 
3596 
0450 
7304 
4/58 

68(8 

3674 
053  ( 
7387 
4243 

6995 
3753 
06(1 
7469 
4327 

697/ 
383  / 
069  / 
7552 

44/2 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

9040 
6334 
3628 
092  / 
8215 

8959 
6250 
3542 
0834 
8(25 

8877 
6/67 
3456 
0746 
8036 

8795 
6083 
337( 
0659 
7946 

87(4 
6000 
3285 
057( 
7857 

8632 
59(6 
3200 
0483 
7767 

8550 
5832 
SI  14 

0396 
7677 

8469 
5748 
3028 
0308 
7587 

8387 
5665 
2942 
0220 
7498 

29-8305 
30'558( 
31  '2856 
32-0/32 
327408 

28-0490 
28-7332 
29-4(73 
30'(0/4 
307855 

0577 
742  ( 
4264 
//07 
795  / 

0664 
75/0 
4355 
/20/ 
8046 

075( 
7599 
4446 
(294 
8(42 

0838 
7688 
4538 
/387 
8237 

0925 
7777 
4629 
(48( 
8332 

(0/2 
7866 
4720 
(574 
8428 

(099 
7955 
481  ( 
(667 
8523 

1186 
8044 
4902 
/760 
8618 

/272 
8/33 
4993 
/853 
8714 

4/ 
42 
43 
44 
45 
~46 
47 
48 
49 
50 

5509 
2802 
0096 
7390 

4683 

54/7 
2709 

ton 

7292 

4584 

5326 
26/5 
9905 
7/95 

4484 

5234 
2522 
9809 
7097 
4385 

5/42 
2428 
97(4 
6999 
4285 

505  ( 
2334 
9618 
6902 
4/86 

4959 
224) 
9522 
6804 
4086 

4867 
2/47 
9427 
6706 
3986 

4775 
2053 
933( 
6609 
3886 

33'4684 
34'/959 
34-9235 
35-6511 
36-3787 

31  -4697 
32-/53S 
32-8379 
33-5220 
34-2061 

4794 
(637 
848/ 
5324 
2/68 

4892 
1737 
8583 
5428 
2274 

4989 
(837 
8684 
5532 
2380 

5087 
/936 
8786 
5636 
2486 

5/84 
2036 
8888 
5740 
2592 

5282 
2/36 
8990 
5843 
2697 

5379 

2235 
909  / 
5947 
2803 

5476 
2335 
9/93 
605/ 
2909 

5574 
2434 
9294 
6/55 
30/5 

5; 
52 
53 
54 
55 

/977 
927/ 
6564 
3858 
//52 

1876 
9/67 
6459 
375  ( 
(042 

/774 
9064 
6353 
3643 
0933 

(672 
8960 
6248 
3536 
0823 

1571 
8857 
6142 
3428 
07/4 

/469 
8753 
6037 
3320 
0604 

1368 
8649 
593  ( 
32/3 
0494 

/266 
8546 
5825 
3/05 
0385 

(164 
8442 
5720 
2997 
0275 

37-1062 
37-8338 
3856(4 
39'2890 
40-0/65 

34-8903 
35-5744 
36-2585 
36-9426 
37-6268 

90  If 
5854 
2698 
954  / 
6384 

91/9 
5964 
28/0 
9655 
6501 

9227 
6075 
2922 
9770 
66(8 

9335 
6/85 
3035 
9884 
6734 

9443 
6295 
3/47 
9999 
6851 

955  / 
6405 
3259 
#//3 
6967 

9659 
65/5 
337  / 
0228 
7084 

9767 
6626 
3484 
0342 
7200 

9875 
6736 
3596 
0456 
73/7 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

8445 
5739 
3033 
0326 
7620 

8334 
5626 
29/7 
0209 
750  ( 

8222 
55/2 
2802 
#09  / 
738( 

8f(( 
5399 
2686 
9974 
7262 

7999 
5285 
257  / 
9856 
7/42 

7888 
5/7( 
2455 
9739 
7023 

7776 
5058 
2340 
9621 
6903 

7664 
4944 
2224 
9504 
6783 

7553 
4830 
2108 
9386 
6664 

40744/ 
4C47/7 
42'/992 
42-9268 
43-6544 

38-3/09 
38-9950 
39  '679  / 
40'3633 
4/  '0474 

3228 
#07/ 
69/4 
3758 
060  / 

3346 
0/92 
7037 
3883 
0728 

3465 
03/3 
7/60 

4008 
0855 

3584 
0434 
7283 
4/33 

0983 

3702 
0554 
7406 
4258 
(1(0 

382/ 
0675 
7529 
4383 
/237 

3940 
0796 
7652 
4508 
/364 

4058 
09/6 
7775 
4633 
/49/ 

4/77 
/037 
7897 
4758 
16/8 

56 
57 
58 
59 
60 

(1 

62 
63 
64 
65 

49/4 
2207 
950/ 
6795 
4088 

4792 
2084 
9376 
6667 
3959 

4671 
(96( 
9250 
6540 
3830 

4549 
(837 
9125 
6412 
3700 

4428 
(7(4 
8999 
6285 
357  ( 

4306 
(590 
8874 
6(57 
3441 

4/85 
(466 
8748 
6030 
33/2 

4063 
(343 
8622 
5902 
3182 

394  ( 
(2/9 
8497 
5775 
3052 

44-3820 
45-/095 
45-8371 
46  '5647 
47-2923 

4/73(5 
42-4/56 
43-0997 
43-7839 
44  -4680 

7444 
4288 
1131 
7974 
48/8 

7574 
44/9 
/26S 
8//0 
4956 

7703 
455  / 
(398 
8246 
5093 

7832 
4682 
1532 
8382 
523  / 

7962 
48(3 
(665 
85/7 
5369 

4945 
(799 
8653 
5507 

5076 
(932 
8788 
5644 

6349 
5207 
2066 
8924 
5782 

5339 
2/99 
9059 
5920 

6/ 
62 
63 
64 
65 

66 
67 
68 
69 
70 

1382 
8676 
5969 
3263 
0557 

(25( 

8542 
5834 
3126 
04/7 

1(19 

8409 
5699 
2988 
0278 

0988 
8276 
5563 
285  / 

#(39 

0856 
8(42 
5428 
27/4 
9999 

0725 
8009 
5292 
2576 
9860 

0593 

7875 
5/57 
2438 
9720 

0462 
7741 
502/ 
230  / 
95S/ 

0330 
7608 
4886 
2(63 
9441 

48-0(98 
487474 
49-4750 
50-2026 
50'930( 

45'(52( 
45-8362 
46'5204 
47'2045 
47-8886 

(66( 

8504 
5348 
2/9/ 

9035 

1801 
8647 
5492 
2337 
9/83 

/94/ 
8789 
5636 
2484 
933  / 

2081 
893( 
5780 
2630 
9480 

2221 

9073 
5924 
2776 
9628 

236  / 
92/5 
6068 
2922 

9776 

2500 
9356 
62/2 
3069 
9925 

2640 
9498 
6357 
32/5 
#073 

2780 
9640 
6500 
336( 
022( 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 

7850 
5/44 
2438 
973( 
7025 

7709 
500  ( 
2292 
9584 
6876 

7568 
4857 
2(47 
9437 
6726 

7426 
47/4 
2002 
9289 
6577 

7285 
457( 
1856 
9(42 
6428 

7(43 
4427 
1711 
8995 
6278 

7002 
4284 
(565 
8847 
6/29 

6860 
4/40 
(420 
8699 
5979 

67/9 
3996 
(274 
8552 
5830 

5  /  '6577 
52-3853 
53-//2S 
53-8404 
54-5680 

48-5727 
49-2568 
49*94(0 
50-625/ 
5  /  '3092 

5878 
272  / 
9565 
6408 
325  / 

6028 
2874 
97/9 
6565 
34/0 

6(79 
3027 
9874 
6722 
3569 

6329 
3/79 
#029 
6879 
3728 

6480 
3332 
0(84 
7035 
3887 

6630 
3484 
0338 
7/92 
4046 

678/ 
3637 
0493 
7349 
4205 

693  / 
3789 
0647 
7506 

4364 

708  ( 
3942 
0802 
7662 
4523 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

4319 
(612 
8906 
6200 
3493 

4(67 
(459 
875( 
6042 
3334 

40(6 
/306 
8596 
5885 
3/75 

3865 
//53 
8440 
5728 
30/6 

37(3 
0999 
8285 
557( 
2856 

3562 
0846 
8(29 
54/3 
2697 

34(0 
0692 
7974 
5256 
2537 

3259 
0539 
78/8 
5098 
2378 

3(07 
0385 
7663 
494  ( 
22/8 

55-2956 
56-023/ 
56-7507 
57'4783 
58-2059 

51  -9933 
52-6775 
53-36/6 
54-0457 

54-7298 

#095 
6938 
378/ 
0625 
7468 

0256 
7/0( 
3947 
0792 
7638 

04/7 
7265 
4/(2 
0960 

7807 

0578 
7428 
4277 
1/27 
7977 

0739 
759  ( 
4443 
(295 
8146 

0900 
7754 
4608 

(462 
83(6 

/06/ 
79/7 

4773 
(629 
8485 

(222 
8080 
4938 
(797 
8655 

(3S3 
8243 
5(03 
(964 
8824 

76 
77 
78 
79 

80 

81 
82 
83 
84 
85 

0787 
808  ( 
5374 
2668 
9962 

0626 
79(8 
5209 
250  / 
9793 

0465 
7754 
5044 
2334 
9623 

0303 
759  / 
4879 
2/66 
9454 

#773 

7428 
47/3 
(999 
9285 

998  / 
7264 
4548 
(832 
911$ 

98/9 
7101 
4382 
(664 
8946 

9657 
6937 
42/7 
(497 
8776 

9496 
6774 
405  ( 
(329 
8607 

58-9334 
59-66/0 
60-3886 
61-1161 
6  /  '8437 

55-4/40 
56  '098  / 
567822 
57-4663 
58-1504 

43// 
//55 

7998 
484  / 

(6S5 

4483 
(329 
8(74 
5020 
(865 

(502 
8350 
5(98 
2045 

4827 
/676 
8526 
5376 
2225 

4998 
(850 
8702 
5554 
2406 

5/70 
2024 
8878 
5732 
2586 

534/ 
2/97 
9053 
59/0 
2766 

55/3 
237/ 
9229 

6087 
2946 

2545 
9405 
6265 
3(26 

8( 
82 
83 
84 
85 

86 
87 
88 
89 
90 

7255 

4549 
1843 
9136 

6430 

7084 
4376 
(668 
8959 
6251 

69/3 
4203 
(492 
8782 
6072 

6742 

4029 
(3(7 
8605 

5893 

6570 
3856 
(142 
8428 
5713 

6399 
3683 
0966 
8250 
5534 

6228 
3509 
0791 
8073 
5354 

6056 
3336 
06/6 
7895 
5/75 

5885 
3162 
0440 
77(8 

4996 

62-57(3 
63-2989 

64-0264 
64'7540 
65-48/6 

58'8346 
59-5(87 
60-2028 
60-8869 
6C57(( 

8528 
537  ( 
22(5 
9058 
5902 

87(( 
5556 
240  ( 
9247 
6092 

8893 
5740 
2588 
9436 
6283 

9075 
5925 
2775 
9624 
6474 

9257 
6/09 
296  ( 
98(3 
6665 

9440 
6293 
3/47 
#00/ 

6855 

9622 
6478 
3334 
0/90 

7046 

9804 
6662 
3520 
0378 
7237 

9986 
6846 
3706 
0567 
7427 

86 
87 
88 
89 

90 

91 
92 
93 
94 
95 

3724 
10/7 
8311 
5605 
2898 

3543 
0834 
8/26 
5418 
2709 

3361 
065  / 
794  / 
5230 
2520 

3(80 
0468 
7756 
5043 
233  ( 

2999 
0285 
7570 
4856 
2(42 

28/8 
#/0( 
7385 
4669 
(952 

2636 
99(8 
7200 
448  ( 
(763 

2455 
9734 
70(4 
4294 
1574 

2273 
955  ( 
6829 
4106 
/384 

66'2092 
66-9367 
67-6643 
68-39/9 
69-//9S 

62-2552 
62-9393 
63-6234 
64-3076 
64-99(7 

2745 
9588 
6432 
3275 
#((8 

2938 
9783 
6629 
3474 
0320 

3(31 
9978 
6826 
3674 
052( 

3324 
#(73 
7023 
3873 
0723 

35/7 
0368 
7220 
4072 
0924 

3709 
0563 
74/7 
427  / 
1125 

0758 
76/4 
4470 
(326 

0953 
78// 
4669 
/527 

4287 
(148 
8008 
4868 
(729 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

46° 

96 
97 
98 
99 
(00 

46 

0/92 
7486 
4779 
2073 
9367 

*MI 

7293 
4584 
(876 

98(0 
7(00 
4389 
1679 

9619 
6906 
4(94 
(482 
8770 

9427 
67(3 
3999 
1285 
8570 

9236 
6520 
3804 
(087 
837( 

9045 
6326 
3608 
0890 
8/72 

8853 
6/33 
34/3 
0692 
7972 

8662 
5940 
32/7 
0495 

7773 

69-8470 
70-5746 
7f3022 
72-0297 
72-7573 

65-6758 
66-3599 
67-0440 
677282 
68  '4  (23 

6962 
3805 
0648 
7492 
4335 

7(65 

40/1 
0856 
7702 

4547 

7369 
42(6 
(064 
79/2 

4759 

7572 
4422 
1272 
8121 
497  / 

7776 
4628 
(479 
833  / 

5/83 

7979 
4833 
1687 
854) 

5395 

8/82 
5038 

(894 
875/ 

5607 

8386 

5244 
2/02 
8960 
58/8 

8589 
5449 
2309 
9/70 
6030 

w 

4£ 

48'   47' 

4(i' 

46'   44'  I  43'   42' 

41' 

50' 

w 

•4HJ 

4', 

4<>'   4f>' 

44'  1  43 

J3? 

41' 

9 

SINE. 

COSINE. 

TRAVERSE  TABLES. 


43' 

/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

COSINE. 

SINK. 

43° 

20'   21'   -2-2'  \  23'   24'   25'   2(V  |  27'  |  28'  |  29' 

•20'    21'  !  22'   23' 

•2-1' 

8ff   26' 

27' 

28' 

w 

f 
2 
3 
4 
5 

7274 
4547 
(821 
9095 
6369 

7272 
4543 
(8/5 
9087 
6359 

7270 
4539 
(809 
9079 
6349 

7268 
4535 
(803 
907( 
6339 

7266 
4531 
(797 
9063 
6329 

7264 
4527 
(79/ 
9055 
63/9 

7262 
4523 
I7S5 
9047 
6309 

7260 
45/9 
(779 
9039 
6299 

7258 
45/5 
(773 
903  ( 
6289 

•7256 
f45ll 
2-1767 
2-9023 
3-6279 

'6862 
/  '3725 
2-0587 
2'7450 
3-43)2 

6S65 
3729 
0594 
7458 
4323 

6867 
3733 
0600 
7467 
4333 

6869 
3738 
0606 
7475 
4344 

6871 
3742 
0613 
7484 
4354 

6873 
3746 
06/9 
7492 
4365 

6875 
3750 
0625 
7500 
4376 

6877 
3754 
0632 
7509 
4386 

6879 
3759 
0638 
75(7 
4397 

6881 
3763 
0644 
7526 
4407 

3642 
0916 
8/90 
5464 
2737 

3630 
0902 
8/74 
5446 
27/7 

36/8 

0888 
8/58 
5428 
2697 

3606 
0874 
8/42 
54/0 
2677 

3594 
0860 
8/26 
5392 
2657 

3582 

0846 
8110 
5374 
2637 

3570 
0832 
8094 
5356 
26(7 

3558 
0818 
8078 
5338 
2597 

3546 
0804 
8062 
5320 
2577 

4-3534 
5-0790 
S'8046 
6-5302 
7-2557 

4'//74 
4-8037 
5'4899 
6'/762 

6-8624 

((87 
8052 
49(6 
(78) 

8645 

(200 
8067 
4933 
(800 
8666 

(2(3 
8081 
4950 
(819 

8688 

(225 
8096 
4967 
(838 
8709 

/238 
8111 
4984 
1857 
8730 

(25( 
8126 
5001 
1876 
875( 

(263 
8/40 
50/8 
(895 
8772 

(276 

8(55 
5035 

(914 
8793 

(289 
8(70 
505  ( 
(933 

88(4 

6 

7 
8 
9 
10 

II 
12 
13 
14 

/5 
/6 

(7 
(8 
19 
20 

#0/1 

7285 
4559 
/S32 
9/06 

9989 
7261 
4533 
(804 
9076 

9967 
7237 
4507 
(776 
9046 

9945 
72/3 
4481 
(748 
90(6 

9923 
7/89 
4455 
/720 
8986 

990/ 
7/65 
4429 
(692 
8956 

9879 
7/4) 
4403 
(664 
8926 

9857 
7//7 
4377 
/636 
8896 

9835 
7093 
435  ( 
(608 
8866 

7'9S/3 
87069 
9  '4325 
(0-/580 
/  0-8836 

7'5487 
S'2349 
8'92/( 
9  '6074 
/0-2936 

55)0 
2374 
9239 
6)03 
2968 

5533 
2400 
9266 
6(33 
3000 

5556 
2425 
9294 
6(63 
303  ( 

5580 
245  ( 
932  ( 
6(92 
3063 

5603 
2476 
9349 
6222 
3095 

5626 
250  ( 
9376 
625  ( 
3(27 

5649 
2527 
9404 
6281 
3/58 

5673 
2552 
943) 
63(1 
3(90 

5696 
2577 
9459 
6340 
3222 

II 
12 
13 
(4 
15 
16 
17 
18 
19 
20 

6380 
3654 
0927 
820/ 
5475 

6348 
3620 
089  / 
8(63 
5435 

6316 
3586 
0855 
8/25 
5395 

6284 
3552 
08/9 
8087 
5355 

6252 
35/8 
0783 
8049 
53/5 

6220 
3484 
0747 
80/1 
5275 

6(88 
3450 
0711 
7973 
5235 

6/56 
34/6 
0675 
7935 
5(95 

6(24 
3382 
0639 
7897 
5(55 

/  (  '6092 
(2-3348 
(3'0603 
/  3  '7859 
/4-5/I5 

(0-9799 
11-6661 
12-3523 
13-0386 
(3-7248 

9833 
6697 
3562 
0426 
729) 

9866 
6733 

3600 
0466 
7333 

9900 
6769 
3638 
0506 
7375 

9934 
6805 
3676 
0547 
74(8 

9968 
6841 
37(4 
0587 
7460 

#002 
6877 
3752 
0627 
7502 

0035 
69/3 
3790 
0667 
7544 

0069 
6949 
3828 
0707 
7587 

0(03 
6984 
3866 

0747 
7629 

21 
22 
23 
24 
25 

2748 
#022 
7296 
4570 
(843 

2707 
9978 
7250 
4522 
1794 

2665 
9934 
7204 
4474 
1744 

2623 
9890 
7(58 
4426 
(694 

2581 
9846 
7//2 
4378 
(644 

2539 
9802 
7066 
4330 
(594 

2497 
9758 
7020 
4282 
(544 

2455 
97(4 
6974 
4234 
(494 

2413 
9670 
6928 
4(86 
(444 

IS'2371 
IS'9626 
(6-6882 
17-4138 
IS'1394 

14-41/1 
/  5  "0973 
(57836 
(6-4698 
(7-)560 

4)55 
)020 
7884 
4749 
1613 

4200 
(066 
7933 
4800 
(666 

4244 
((13 
7982 
4850 
(7(9 

4288 
(159 
8030 
490  / 
(772 

4333 
(206 
8079 
4952 
(825 

4377 
(252 
8(27 
5002 
(878 

442  / 
(299 
8(76 
5053 
(930 

4466 
(345 
8224 
5104 
1983 

45(0 
(392 
8273 
5(54 
2036 

21 
22 
23 
24 
25 

26 

27 

28 
29 
30 

9/17 
639  / 
3665 
0938 
82/2 

9065 
6337 
3609 
0880 
8/52 

9013 
6283 
3553 
0823 
8092 

8961 
6229 
3497 
0765 
8032 

8909 
6/75 
344  ( 
0707 
7972 

8857 
6(2( 
3385 
0649 
79)2 

8805 
6067 
3329 
059) 
7852 

8753 
60)3 
3273 
0533 
7792 

870  ( 
5959 
32(7 
0475 
7732 

IS'8649 
1  9  -5905 
20-3161 
2T04I7 
21-7672 

(7  '8423 
/  8  '5285 
(9'2/48 
(9'90(0 
20-5872 

8478 
5342 
2207 
907) 
5936 

8533 
5399 
2266 
9(33 
5999 

8588 
5457 
2325 
9194 
6063 

8643 
55/4 
2385 
9255 
6/26 

8698 
557  ( 
2444 
93(7 
6/90 

8753 
5628 
2503 
9378 
6253 

8808 
5685 
2562 
9439 
63)6 

8862 
5742 
262  ( 
9500 
6380 

89(7 
5799 
2680 
9562 
6443 

26 
27 
28 
29 

30 

31 
32 
33 
34 
35 

5486 
2760 
#033 
7307 
4581 

5424 
2696 
9967 
7239 
45/  / 

5362 
2632 
9902 
7/7( 
4441 

5300 
2568 
9836 
7/03 
437  ( 

5238 
2504 
9770 
7035 
430  J 

5)76 
2440 
9704 
6967 
423  / 

5114 
2376 
9638 
6899 
4/6) 

5052 
23(2 
9572 
6831 
409  / 

4990 
2248 
9506 
6763 
402) 

22  '4928 
23-2/84 
23'9440 
24-6695 
25-3951 

21  '2735 
2  C9597 
22-6460 
23-3322 
24-0/85 

2800 
9665 
6530 
3394 
0259 

2866 
9733 
6599 
3466 
0333 

2932 
9800 
6669 
3538 
0407 

2997 
9868 
6739 
36/0 
048  / 

3063 
9936 
6809 
3682 
0555 

3)28 
#003 
6878 
3753 
0629 

3)94 
007( 
6948 
3825 
0702 

3259 
0(38 
70(8 
3897 
0776 

3324 
0206 
7087 
3969 
0850 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

1854 
9/28 
6402 
3676 
0949 

(783 

9054 
6326 
3598 
0870 

1711 

8980 
6250 
3520 
0790 

(639 

8907 
6/74 
3442 
07/0 

(567 
8833 
6098 
3364 
0630 

(495 
8759 
6022 
3286 
0550 

(423 
8685 
5946 
3208 
0470 

(35( 
861  ( 
5870 
3/30 
0390 

(279 
8537 

5794 
3052 
03/0 

26-1207 
26-8463 
27-57(8 
28'2974 
29-0230 

247047 
25-3909 
26-0772 
267634 
27-4497 

7(23 
3988 
0852 
77(7 

458( 

7(99 
4066 
0933 
7799 
4666 

7275 
4/44 
(0(3 
7882 
4750 

7352 
4222 
(093 
7964 
4835 

7428 
430  ( 
1174 
8047 
4920 

7504 
4379 
(254 
8)29 
5004 

7580 

4457 
(334 

8211 
5089 

7656 
4535 
14(4 
8294 
5(73 

7732 
46(3 
(495 
8376 
5257 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

8223 
5497 
277/ 
#044 
73/8 

814) 
54/3 
2685 
9957 
7228 

8059 
5329 
2599 
9869 
7(38 

7978 
5245 
25/3 
9781 
7049 

7896 
5(6( 
2427 
9693 
6959 

78)4 
5077 
234/ 
9605 
6869 

7732 
4993 
2255 
95)7 
6779 

7650 
4909 
2)69 
9429 
6689 

7568 
4825 
2083 
9341 
6599 

297486 
30'474( 
31-1997 
31  '9253 
32-6509 

2S-/359 
28'822/ 
29-5084 
30-/946 
30-8809 

(446 
83(0 
5(75 
2039 
8904 

1533 
8399 
5266 
2(32 
8999 
5866 
2732 
9599 
6466 
3332 

(6(9 
8488 
5357 
2225 
9094 
5963 
2832 
970) 
6569 
3438 

(706 
8577 
5448 
23/9 
9(89 
6060 
2931 
9802 
6673 
3544 

(793 
8665 
5538 
2411 

9284 
6(57 
3030 
9903 
6776 
3649 

(879 
8754 
5629 
2504 
9380 
6255 
3)30 
#005 
6880 
3755 

(966 
8843 
5720 
2597 
9475 
6352 
3229 
0)06 
6983 
386) 

2052 
8932 
58(( 
2690 
9570 
6449 
3328 
0208 
7087 
3966 

2/39 
9020 
5902 
2783 
9665 
6546 
3427 
0309 
7/90 
4072 

41 
42 
43 
44 
45 

46 

47 
48 
49 
50 

4592 
(866 
9/39 
64/3 
3687 

4500 
1772 
9044 
63/5 

3587 

4408 
(678 
8948 
62/7 

3487 

43/6 
(584 
8852 
6/20 
3387 

4224 
(490 
8756 
6022 
3287 

4/32 
(396 
8660 
5924 
3/87 

4040 
(302 
8564 
5826 
3087 

3948 
(208 
8468 
5728 
2987 

3856 
1114 
8372 
5630 
2887 

33-3764 
34'(020 
34-8276 
35-5532 
36-2787 

31  -567) 
32-2534 
32'9396 
33'6258 
34'3/2/ 

5769 
2633 
9498 
6362 
3227 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

096/ 
8234 
5508 
2782 
#055 

0859 
8/30 
5402 
2674 
9946 

0757 
8027 
5296 
2566 
9836 

0655 
7923 
5/90 
2458 
9726 

0553 
78/9 
5085 
2350 
96)6 

045  / 
77/5 
4979 
2242 
9506 

0349 
76K 
4873 
2134 
9396 

0247 
7507 
4767 
2026 
9286 

0/45 
7403 
466  ( 
19/8 
9/76 

37-0043 
377299 
38-4555 
39'IBIO 
39-9066 

34-9983 
35-6846 
36-3708 
37-0570 
377433 

#09( 
6956 
3820 
0685 
7549 

0(99 
7066 
3932 
0799 
7666 

0307 
7/76 
4044 
09/3 
7782 

04(5 
7286 
4(56 
(027 
7898 

0522 
7395 
4268 
1141 
80)4 

0630 
7505 
43SO 
(255 
8)3) 

0738 
76)5 
4492 
(370 
8247 

0846 
7725 
4604 
(484 
8363 

0953 
7835 
47/6 
(597 
8479 

51 
52 
53 
54 
55 

7329 
4603 
(877 
9/50 
6424 

72/7 
4489 
/76/ 
9033 
6304 

7(06 
4375 
(645 
89/5 
6/85 

6994 
426  / 
(529 
8797 
6065 

6882 
4/48 
(4)3 
8679 

5945 

6770 
4034 
(297 
856( 

5825 

6658 
3920 
1181 
8443 
5705 

6546 
3806 
1065 
8325 
5585 

6434 
3692 
0949 
8207 
5465 

40-6322 
41-3578 
42-0833 
42-8089 
43  '5345 

38-4295 
39-//5S 
39-8020 
40-4883 
4C/745 

44(4 
1278 
8(43 
5007 
(872 

4532 
(399 
8266 
5(32 
(999 

465/ 
(5/9 
8388 
5257 
2/26 

4769 
(640 
85(( 
5382 
2253 

4887 
1760 
8633 
5506 
2379 

5006 
(88( 
8756 
563) 
2506 

5(24 
200  ( 
8878 
5756 
2633 

5242 
2(22 
900) 
5880 
2760 

5360 
2242 
9/23 
6005 
2886 

56 

57 
58 
59 

60 

61 

62 
63 
64 
65 

3698 
0972 
8245 
55/9 
2793 

3576 
0848 
8/20 
539  ( 
2663 

3454 
0724 
7994 
5264 
2533 

3332 
0600 
7868 
5/36 
2403 

32(1 
0476 
7742 
500J 
2274 

3089 
0352 
76(6 
4880 
2(44 

2967 
0228 
7490 
4752 
20/4 

2845 
»/04 
7364 
4624 
/8S4 

2723 
9980 
7238 
4496 
(754 

44-2601 
44-9856 
457112 
46'4368 
47-1623 

41  -8607 
42-5470 
43  '2332 
43-9/95 
44'6057 

8736 
5601 
2466 
9330 
6(95 

8865 
5732 
2599 
9465 
6332 

8994 
5863 
2732 
960/ 
6469 

9/23 
5994 
2865 
9736 
6607 

9252 
6(25 
2998 
987( 
6744 

938) 
6256 
3/3( 
#006 
6882 

95)0 
6387 
3264 
0)42 
70)9 

9639 
65(8 
3397 
0277 
7(56 

9768 
6649 
3530 
04/2 
7293 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 
70 

#067 
7340 
46(4 
(888 
9/62 

9935 
7207 
4478 
(750 
9022 

9803 
7073 
4343 
16)2 

8882 

967/ 
6939 
4207 
(474 
8742 

9539 
6805 
407( 
(337 
8602 

9407 
667( 
3935 
((99 

8462 

9275 
6537 
3799 
1061 

8322 

9/43 
6403 
3663 
0923 
8)82 

90// 
6269 
3527 
0785 
8042 

47-8879 
48-6/35 
49-3391 
50-0646 
50-7902 

45-29/9 
45'9782 
46-6644 
47-3507 
48-0369 

3059 
9924 
6788 
3653 
05/7 

3(99 

#065 
6932 
3799 
0665 

3338 

0207 
7076 
3945 
08(3 

3478 
0349 
7220 
4090 
096  / 

36)7 
0490 
7363 
4236 
((09 

3757 
0632 
7507 
4382 
(257 

3896 
0773 
7650 
4528 
(405 

4035 
09)5 
7794 
4673 
(553 

4/75 
/056 
7938 
48/9 
1700 

71 
72 
73 
74 
75 

6435 
3709 
0983 
8256 
5530 

6294 
3565 
0837 
8(09 
538  / 

6/52 
342  ( 
069( 
796  ( 
523) 

6010 
3278 
0545 
78/3 
508( 

5868 
3134 
0400 
7665 
493  ( 

5726 
2990 
0254 
75/7 
478( 

5584 
2846 
#(08 
7369 
463/ 

5442 
2702 
9962 
722) 
448( 

5300 
2558 
9816 
7073 
433  ( 

5T5I58 
52-24(4 
52-9669 
53-6925 
54'4/S/ 

48-7232 
49-4094 
50-0956 
50-78)9 
5C468/ 

7382 
4246 
MM 
7975 
4840 

7532 
4399 
(265 
8(32 
4999 

7682 
455) 
(420 
8288 
5(57 

7832 
4703 
/574 
8445 
53/6 

7982 
4855 
(728 
860( 
5474 

8(32 
5007 
(882 
8757 
5633 

8282 
5(59 
2037 
89(4 
579  ( 

8432 
53)  ( 
2)9( 
9070 
5949 

8582 
5463 
2345 
9226 
6(08 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

2804 
#078 
7351 
4625 
(899 

2652 
9924 
7/96 
4467 
(739 

2500 
9770 
7040 
43/0 
(579 

2349 
96(6 
6884 
4(52 
(420 

2/97 
9463 
6728 
3994 
(260 

2045 
9309 
6572 
3836 
1100 

/893 
9/55 
6416 
3678 

0940 

(74( 
900/ 
6260 
3520 
0780 

7589 
8847 
6/04 
3362 
0620 

55-1437 
55-8692 
56-5948 
57-3204 
58-0460 

52-/S44 
52-8406 
53-5268 
54'2/3( 

54-8993 

(704!  (865 
8569  8732 
5433  5598 
2298  2465 
9  (63  '9332 

2026 
8895 
5763 
2632 
950  ( 

2/87 
9057 
5928 
2799 
9670 

2347 
9220 
6093 
2966 
9839 

2508 
9383 
6258 
3/33 
#008 

2668 
9545 
6423 
3300 
0177 

2829 
9708 
6587 
3467 
0346 

2989 
9870 
6752 
3633 
0515 

76 
77 

78 
79 
80 

S/ 
82 
83 
84 
85 

9/73 
6446 
3720 
0994 
8268 

90  // 
6283 
3554 
0826 
8098 

8849 
6119 
3389 
0658 
7928 

8687 
5955 
3223 
049  / 
7758 

8526 
579  / 
3057 
0323 
7588 

8364 
5627 
289  / 
#(55 
74(9 

8202 
5463 
2725 
9987 
7249 

8040 
5299 
2559 
9819 
7079 

7878 
5/35 
2393 
965( 
6908 

5877(5 
59-4971 
60-2227 
60-9483 
6C6738 

55-5856 
56-27/8 
56-9581 
57-6443 
58-3305 

6027 
2892 
9756 
662  ( 
3485 

6(98 
3065 
9932 
6798 
3665 

6370 
3238 
#107 
6976 
3845 

654) 
34/2 
0283 
7/54 
4024 

67)2 
3585 
0458 
733) 
4204 

6883 
3758 
0633 
7508 
4384 

7054 
393  ( 
0809 
7686 
4563 

7225 
4)05 
0984 
7863 
4743 

7396 
4278 
((59 
804( 
4922 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

554  / 

28/5 
#089 
7363 
4636 

5370 
264  ( 
99/3 
7/85 

4457 

5/98 
2468 
9737 
7007 
4277 

5026 
2294 
9562 
6829 
4097 

4854 
2/20 
9386 
665  / 
39/7 

4682 
(946 
92)0 
6474 
3737 

45(0 
(772 
9034 
6296 
3557 

4338 
/59S 
8858 
6(18 
3377 

4(66 
(424 
8682 
5939 
3(97 

623994 
63-1250 
63-8506 
64-5761 
65-30/7 

59-0/68 
59-7030 
60-3893 
6  C0755 
6(7617 

0350 
72(4 
4079 
0943 
7808 

0532 
7398 
4265 
((32 
7998 

07(3 
7582 
445  / 
/320 
8188 

0895 
7766 
4637 
(508 
8379 

1077 
7950 
4823 
1696 

8569 

(259 
8/34 
5009 
1884 
8759 

(440 
8318 
5(95 
2072 
8949 

(622 
850  ( 
538  ( 
2260 
9)39 

(803 
8685 
5566 
2448 
9329 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

/9/0 
9/84 
6457 
373  / 
/005 

(728 
9000 
6272 
3544 
08/5 

(547 
88(6 
6086 
3356 
0626 

(365 
8633 
5900 
3168 
0436 

(183 
8449 
57(4 
2980 
0246 

(00) 
8265 
5529 
2792 
#056 

0819 
8081 
5343 
2604 
9866 

0637 
7897 
5(57 
24(6 
9676 

0455 
77(3 
4970 
2228 
9486 

66-0273 
667529 
67-4784 
68-2040 
68-9296 

62-4480 
63'/342 
63-8205 
64-5067 
65V930 

4672 
(537 
8401 
5266 
2131 

4865 
1732 
8598 
5465 
233  ( 

5057 
(926 
8795 
5664 
2532 

5250 
2/2/ 
8991 
5862 
2733 

5442 
23)5 
9)88 
606) 
2934 

5634 
2509 
9384 
6259 
3)35 

5826 
2704 
958  ( 
6458 
3335 

60)9 
2898 
9777 
6657 
3536 

62)  ( 
3092 
9973 
6855 
3736 

91 
92 
93 
94 
95 

96 

97 
98 
99 

(00 

46 

8279 
5552 
2826 

use 

7374 

8087 
5359 
263  ( 
9902 
7(74 

7895 
5/65 
2435 
9705 
6974 

7704 
497  ( 
2239 
9507 
6775 

75(2 
4777 
2043 
9309 
6575 

7320 
4584 
1847 

9)l( 
6375 

7(28 
4390 
165) 
8913 
6/75 

6936 

4(96 
(455 
87(5 
5975 

6744 
400( 
/259 
85(7 
5775 

69-6552 
70-3807 
71-1063 
7C83/9 
72-5575 

65-8792 
66-5654 
67-25(7 
67-9379 

68-6242 

8995 
5860 
2724 
9589 
6453 

9/98 
6065 
293  ( 

9798 
6665 

940  ( 
6270 
3(39 
#007 
6876 

9604 
6475 
3346 
02/7 
7098 

9807 
6680 
3553 
0426 
7299 

#0(0 
6885 
3760 
0635 
75(0 

02(2 
7090 
3967 
0844 
772( 

04(5 
7295 
4(74 
(053 
7933 

06)8 
7499 
4381 
(262 
8)44 

96 
97 
98 
99 
(00 

40' 

39'   38' 

37' 

3d' 

35' 

34'   33' 

32' 

31' 

40' 

39' 

38' 

37' 

3(i' 

35' 

34' 

33' 

32' 

31' 

SINE. 

COSINE.            46° 

TRAVERSE  TABLES. 


43 
/ 

2 
3 
4 
5 
6 
7 
8 
9 
10 

COS  INK. 

SINE.             43° 

3D' 

31 

32' 

.33' 

34'   33'  |  36' 

37'   38'    3!»' 

30'  .  31' 

32'  |  33'  |  34' 

35'  |  36' 

37' 

38' 

39' 

1 

3 
4 
5 

6 

7 
8 
9 
10 

7254 
4507 
(76( 
90(5 
6269 

7252 
4503 
(755 
9007 
6259 

7250 
4499 
(749 
8999 
6249 

7248 
4495 
(743 
8991 
6239 

7246 
4491 
(737 
89  S3 
6229 

7244 
4487 
(731 
8975 
6219 

7242 
44S3 
(725 
8967 
6209 

7240 
4479 
(7(9 
8959 
6199 

7238 
4475 
/7/3 
S95/ 
6189 

•7236 
C447/ 
2-1707 
2  '8943 
3-6(78 

•6  9  84 
(  '3767 
2'065( 
2'7534 
3-44(8 

6886 
3771 
0657 
7543 
44*8 

6868 
3776 
0663 
755  / 
4439 

6890 
3780 
0670 
7559 
4449 

6S92 
3784 
0676 
7568 
4460 

6894 
3788 
06S2 
7576 
4470 

6896 
3792 
0689 
7585 
448  ( 

6S98 
3797 
0695 
7593 
4492 

6900 
3801 
070( 
7602 
4502 

6903 
3805 
0708 
76/0 
4513 

3522 
0776 
8030 
5284 
2537 

35(0 
0762 
60(4 
5266 
25/7 

3498 
0748 
7998 
5248 

2497 

3486 
0734 
7982 
5230 

2477 

3474 
0720 
7966 
52(2 
2457 

3462 
0706 
7950 
5/94 
2437 

3450 
0692 
7934 
5(75 
24/7 

3438 
0678 
79/8 
5/57 

2397 

3426 
0664 
7902 
5/39 
2377 

4-34/4 
5'0650 
57886 
6'5I2I 
7-2357 

4-1301 
4-8185 
5'5068 
6/952 

6-8835 

(3/4 
8200 
5085 
1971 
8857 

(327 
8214 
5/02 
1990 
8878 

(339 

8229 
5((9 
2009 

8899 

(352 

8244 
5(36 
2028 
8920 

(365 
8259 
5/53 

2047 
8941 

(377 
8273 
5/70 
2066 
8962 

/390 
8288 
5/86 
2085 
8933 

(402 
8303 
5203 
210* 

9004 

/4/5 
83/8 
5220 
2/23 

9025 

// 
12 
13 
(4 
15 

979) 
7045 
4299 
1552 
8806 

9769 
702( 
4273 
(524 
8776 

9747 
6997 
4247 
(496 
8746 

9725 
6973 
422( 
(468 
87(6 

9703 
6949 
4/94 
1440 
8686 

9681 
6925 
4/68 
14/2 
8656 

9659 
690( 
4/42 
(384 
8626 

9637 
6877 
tit  6 

1356 
8596 

96/5 
6852 
4090 
/32S 

6566 

7-9593 
8  '6828 
9'4064 
(O'(300 
I0'8535 

7  57/9 
S'2603 
8'9486 
9-6370 
(0'3253 

5742 
2628 
95/4 
6399 
3285 

5765 
2653 
954  / 
6429 
33/6 

5789 
2678 
9568 
6458 
3348 

58/2 
2704 
9596 
6488 
3380 

5835 
2729 
9623 
65/7 
3411 

5858 
2754 
965( 
6547 
3443 

588; 
2780 
9678 
6576 
3475 

5904 
2805 
9705 
6606 
3506 

5928 
2830 
9733 
6635 
3538 

II 
12 
13 

(4 
(5 

16 
17 
18 
19 
20 

6060 
33/4 
0567 
782( 
5075 

6028 
3280 
053  ( 
7783 
5035 

5996 

3246 
0495 
7745 
4995 

5964 
3211 
0459 
7707 
4955 

5932 
3/77 
0423 
7669 
49/5 

5900 
3/43 
0387 
763  / 

4874 

5868 
3(09 
0351 
7593 

4334 

58J5 
3075 
03(5 
7555 

4794 

5803 
3041 
0279 
75/6 

4754 

U'5771 

(2'3007 
13  '02  43 
(37478 
(4'47(4 

(C0(37 
(C7020 
(2'3904 
(3'0787 
/3767I 

0/70 
7056 
3942 
0827 
77/3 

0204 
7092 
39SO 
0868 
7755 

0238 
7(28 
4018 
0908 
7797 

0272 
7/64 
4056 
0948 
7840 

0305 
7200 
4094 
0988 
7882 

0339 
7235 
4(32 
(028 
7924 

0373 
727) 
4/69 
/06S 
7966 

0407 
7307 
4207 
((08 
8008 

0440 
7343 
4245 
/US 
8050 

16 

17 
18 
19 

20 

21 
22 
23 
24 
25 

2329 
9582 
6836 
4090 
/344 
8597 
585( 
3/05 
0359 
7612 

2287 
9538 
6790 
4042 

/294 

2244 
9494 
6744 
3994 
(243 

2202 
9450 
6698 
3946 
/(93 

2/60 
9406 
6652 
3897 
/(43 

2//S 
9362 
6606 
3849 
(093 

2076 
93(8 
6560 
3801 
(043 

2034 
9274 
65/3 
3753 
0993 

/992 
9230 
6467 
3705 
0943 

I5'I950 
15-9185 
/6'642/ 
I7'3657 

18-0892 

14-4554 
/S-/438 
I5'8322 
/6-5205 
(7'2C89 

4599 
•(484 
8370 
5256 
3141 

4643 
/53I 
84/9 
5306 
2/94 

4687 
(577 
8467 
5357 
2247 

4732 
(624 
85/6 
5408 
2300 

4776 
(670 
8564 
5458 
2352 

4820 
(7(6 
86/2 
5509 
2405 

4864 
(763 
866  / 
5559 
2458 

4909 
(809 
8709 
56/0 
25/0 

4953 
(855 
8758 
5660 
2563 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

8545 
5797 
3049 
0300 
7552 

8493 
5743 
2993 
0242 
7492 

844( 
5689 
2937 
0/84 
7432 

8389 
5635 
2880 
0(26 
7372 

8337 
558  ( 
2824 
0068 
73/2 

8285 
5526 
2768 
#0(0 
7252 

8233 
5472 
27(2 
9952 
7/9( 

8(80 
54/8 
2656 
9893 
7/3/ 

IB'8128 
/  9  5364 
20-2600 
20-9835 
2/707/ 

17  '8972 
(8'5S56 
(9'2739 
(9-9623 

20-6506 

9027 
59/3 
2798 
9684 
6570 

9082 
5970 
2857 
9745 
6633 

9/37 

6027 
29/6 
9806 
6696 

9/92 
6083 
2975 
9867 

6759 

9246 
6/40 
3034 
9929 
6823 

930( 
6(97 
3093 
9990 
6866 

9356 
6254 
3/52 
#05/ 

6949 

94/( 
63  // 
32(( 
0//2 
70/2 

9465 
6368 
3270 
0/73 

7075 

26 
27 
2S 
29 
30 

31 
32 
33 
34 
35 

4866 
2/20 
9374 
6627 
388/ 

4804 
2056 
9307 
6559 
38/( 

4742 
(992 
9241 
649  1 
374  ( 

4680 
(927 
9/75 
6423 
3671 

46(8 
(863 
9/09 
6355 
UOI 

4555 
/799 
9043 
6287 
3530 

4493 
(735 
8977 
62(8 
3460 

4431 
/67/ 
89/0 
6/50 
3390 

4369 
(607 
8844 
6082 
3320 

22-4307 
23'/542 
23-8778 
24'60/4 
25  -3  249 

21  '3390 
22-0273 
227(57 
23'404( 
24  '0924 

3455 
034( 
7227 

4i  ia 

0998 

352( 
0408 
7296 
4184 
1072 

3566 
0476 
7366 
4256 
t/46 

3651 
0543 
7435 
4327 
/2/9 

37(7 
0611 
7505 
4399 
(293 

3782 
0678 
7574 
447  ( 
/367 

3847 
0746 
7644 
4542 
(44/ 

39/3 
08/3 
77(3 
4614 
(5(4 

3S78 
0880 
7763 
4685 
(588 

31 
U 

33 
34 
35 

36 

37 
38 
39 
40 

//35 

83  59 
5642 
2896 
0/50 

(063 

8314 
5566 
28/8 

#070 

099( 
8240 
5490 
2740 
9990 

0918 
8166 

54/4 
2662 

9909 

0846 
8092 
5338 
2583 

9829 

0774 
80(8 
5262 

2505 
9749 

0702 

7944 
5(85 
2427 
9669 

0630 

7869 
5/09 
2349 

9588 

0557 
7795 
5033 
2270 

9503 

26'0485 
26-7721 
27-4957 
28-2/92 

28  '9428 

24780* 
25'469) 
26'  (575 
26  8458 
27  '5342 

7884 
4769 
(655 
854  / 
5426 

7960 
4847 
1735 
8623 
55/1 

8035 
4925 
/8/5 
8705 
5595 

HI  II 
5003 
(895 
8787 
5679 

8187 
5081 

(975 
8969 
5764 

8263 
5/59 
2055 
8952 
5848 

8339 
5237 
2/35 
9034 
5932 

84/5 
53/5 
22/5 
9//6 
60/6 

8490 
5393 
2295 
9/98 
6/00 

36 
37 
38 
39 
40 

41 

42 
43 
44 
45 

7404- 
4657 
1911 
9165 
6418 

7321 
4573 
/825 
9077 
6328 

7239 
4489 
(739 
8988 
6238 

7/57 
4405 
(653 
8900 
6(48 

7075 
432( 
1566 
88(2 
6058 

6993 
4236 
/480 
8724 
5968 

69/0 
4/52 
/394 
8636 
5877 

6828 
4068 
(308 
8547 
5787 

6746 
3984 
(22( 
8459 
5697 

29  6664 
30-3899 
3C//35 
31-8371 
32-5606 

28-2225 
28'9/09 
29  '5992 
30-2876 
30  '9760 
3  /  '6643 
32-3527 
33-04/0 
33'  7294 
34-4/77 

23/2 
9/98 
6083 
2969 
9854 

2398 
9286 
6/74 
3062 
9949 

2485 
9375 
6265 
3/54 
#044 

257( 
9463 
6355 
3247 
0/39 

2658 
9552 
6446 
3340 
0234 

2744 
9640 
6536 
3433 
0329 

2830 
9729 
6627 
3525 
0424 

29/7 
98/7 
67/8 
36(8 
05(8 

3003 
9906 
6808 
37/( 
0613 

41 

42 
43 
44 
45 

46 
47 
48 
49 
50 

3672 
0926 

SISO 
5433 
2687 

3580 
0832 
8084 
5335 
2587 

3488 
0738 
7987 
5237 
2487 

3396 
0643 
789  ( 
5/39 
2387 

3304 
0549 
7795 
504( 
2286 

32// 
0455 
7699 
4942 
2/86 

3/19 
036/ 
7603 
4844 
2086 

3027 
0266 
7506 
4746 
(986 

2934 
0/72 
74/0 
4648 
1885 

33  '2842 
34-0078 
34-73/4 
35-4549 
36-/7S5 

6740 

3626 
05// 
7397 
4283 

6837 
3725 
06/3 
7500 
4388 

6934 
3824 
07/4 
7604 
4494 

703  / 
3923 
08/5 
7707 
4599' 

7/28 

4022 
09/6 
78/0 
4704 

7225 
4/2/ 
/0/7 
79/4 
48/0 

7322 
4220 
1  1  18 
8017 
49/5 

74(9 
43(9 
(220 
6(20 
5020 

75/6 

44/8 
(321 
8223 
5/26 

46 
47 
48 
49 
50 

5/ 
52 
53 
54 
55 

9941 

7/95 
4448 
(702 
8956 

9839 
709  / 
4342 
(594 
8846 

9737 
6986 
4236 
(486 
8736 

9634 
6882 
4/30 
(378 
8625 

9532 
6778 
4024 
(269 
85(5 

9430 
6674 
39/7 
1161 
8405 

9328 
6569 
38/( 
(053 
8295 

9225 
6465 
3705 
0944 
8/84 

9/23 
636  ( 
3598 
0836 
8074 

36-9021 
37-6256 
38-3492 
39-0728 
397963 

35  (061 
35  '7944 
36'4828 
37'(7// 
37-8595 

/I68 
8054 
4940 
/S25 
87/( 

(276 
8164 
5052 
(939 
8827 

(384 
8273 
5/63 
2053 
8943 

(49/ 
8383 
5275 
2/67 
9059 

(599 
8493 
5387 
228  ( 
9(75 

(706 
8602 
5498 
2395 
929  / 

(8(3 
87/2 
56/0 
2508 
9407 

(921 
8S2J 
5722 
2622 
9522 

2028 
8931 
5833 
2736 
9638 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 

60 

6210 
3463 
07/7 
7971 
5225 

6097  5985 
3349  3235 
060  (  0485 
7853  7735 
5104  4984 

5873 
3121 
0369 
76/6 
4864 

576( 
3007 
0252 
7498 
4744 

5649 
2892 
0/36 
7380 
4623 

5536 
2778 
#020 
726  ( 

4503 

5424 
2664 
9903 
7/43 
4383 

53(( 

2549 
9787 
7025 
4262 

40-5/99 
4(  '2435 
4C9670 
42-6906 
43  '4  (42 

38-5479 
39-2362 

39-9246 
40-6/29 
4C30/3 

5597 
2482 
9368 
6254 
3/39 

57/5 
2603 
9490 
6378 

3266 

5833 
2723 
96/3 
6503 
3392 

595  ( 

2843 
9735 
6627 
35(9 

6069 
2963 
9857 
675( 

3645 

6(87 
3083 
9979 
6876 
3772 

6305 
3203 
#/02 

7003 
3898 

6423 
3323 
0224 
7/24 

4024 

654/ 

3443 
0346 
7248 
4/5/ 

61 
62 
63 
64 
65 

2478 
9732 
6986 
4240 
/493 

2356 
9608 
6S60 
4111 

/363 

2234 
9484 
6733 
3983 
(233 

2112 
9360 
6607 
3855 
1103 

(989 
9235 
6491 

3727 
0972 

(667 
9111 
6355 
3598 
0842 

(745 
8987 
6228 

3470 
07/2 

/622 
8862 
6(02 
3342 
058  ( 

1500 
8738 
5975 
32(3 
045  ( 

44-/37S 
44-86/3 
45-5849 
46-3085 
47-0320 

4C9896 
42-6780 
43-3663 
44-0547 

44-7430 

#025 
69// 
3796 
0682 

7563 

0/54 
704( 
3929 
08(7 

7705 

0282 
7/72 
4062 
0952 
7842 

04// 
7303 
4/95 
(087 

7979 

0539 
7434 
4328 
/222 

em 

0668 
7564 
4460 
(356 
8253 

0796 
7695 
4593 
(49( 
8390 

0925 
7825 
4726 
(626 
8526 

/053 
7956 
4858 
/76( 

8663 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

8747 
6001 
3255 
0508 
7762 

86(5 

5S67 
3/(8 
0370 
7622 

8483 
5732 
2982 
0232 

7482 

8350 
5598 
2846 
#094 
734  / 

82(8 
5464 
27/0 
9955 
7201 

8086 
5330 
2573 
98(7 
7061 

7953 
5/95 
2437 
9679 
6920 

782( 
506( 
2300 
9540 
6780 

7689 
4926 
2(64 
9402 
6639 

477556 

48-4792 
49  '2027 
49'9263 
50  6499 

45-43/4 
46'((98 
46  808/ 
47-4965 
48  (848 

4453 
(339 
8225 
5(/0 

/996 

4592 
(480 
6368 
5256 
2144 

4732 
1621 
8511 
540  / 
229  / 

487( 
(763 
8655 
5547 
2439 

5010 

1904 
8798 
5692 
2586 

5/49 
2045 
894/ 
5837 
2734 

5288 
2/86 
9085 
5983 
288( 

5427 
2327 
9228 
6(28 
3028 

5566 
2468 
9371 
6273 
3/76 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

50/6 
2270 
9523 
6777 
403  / 

4874 
2/25 
9377 
6629 

3SS' 

4731 
1981 
9231 
6481 
3730 

4589 
(837 
9085 
6332 
3580 

4447 
(692 
8938 
6/84 
3430 

4304 
1548 
8792 
6036 
3279 

4/62 
/404 
8645 
5887 
3/29 

4020 
(259 
8499 
5739 
2978 

3877 
1115 
8352 
5590 
2828 

5  1'3735 
52-0970 
52-8206 
53-5442 
54-2677 

48-8732 
49'56(5 
50  2499 
50-9382 
5  (  "6266 

8882  903/ 
5767  59/9 
2653  2807 
9538  9695 
6424  '  6582 

9/81 
607( 
296  / 
985/ 
6740 

933( 
6223 
3//5 
#007 
6899 

9480 
6374 
3268 
0/63 
7057 

9630 
6526 
3422 
03/8 
72/5 

9779 
6678 
3576 
0474 
7373 

9929 
6829 
3730 
0630 
753( 

#078 
698  / 
3883 
0786 
7688 

71 
72 
73 
74 
75 

(285 
8538 
5792 
3046 
0300 

((32 

8384 
5636 
2888 
#/39 

0980 
8230 
5480 
2729 
9979 

0828 
8076 
5323 
257/ 

98/9 

0675 
792( 
5/67 
24/3 
9658 

0523 
7767 
50/0 
2254 
9498 

037  ( 
76(2 
4854 
2096 
9338 

02(8 
7458 
4698 
(937 
9/77 

#066 
7303 
454( 
/779 
90/6 

54-99/3 

557/49 
56'4384 
57-1620 
57-8856 

52-3(49 
53-0033 
53'69I7 
54-3800 
55-0694 

33/0 
0/95 
70S) 
3967 
0852 

3470 
0358 
7246 
4133 
(02( 

3630 
0520 
7410 
4300 
1190 

379( 
0683 
7575 

4466 
(358 

3951 
0845 
7739 
4633 
/527 

4/fl 
/007 
7903 
4799 
(696 

427( 
((69 

8068 
4966 
(664 

443  ( 
/33/ 
8232 
5/32 

2033 

459  ( 
(493 
8396 
5298 
220/ 

76 
77 

78 
79 
80 

8/ 
82 
83 
84 
85 

7553 
4S07 
206  / 
93/4 
6568 

7391 
4643 
(895 
9/-46 
6398 

7229 
4«479 
(728 
8978 
6228 

7066 
4314 
1562 
8810 
6057 

6904 
4/50 
(396 
8641 
5887 

6742 
3985 
(229 
8473 
57(7 

6579 
382( 
(063 
8304 
5546 

64/7 
3656 
0896 
8(36 
5376 

6254 
3492 
0730 
7967 
5205 

58'6092 
59-3327 
60-0563 
607799 
61  '5034 

55-7567 
56'445( 
57'/334 
57'82/S 
58'5(0( 

7738 
4624 
(509 
8395 
528  ( 

7909 
4797 
(684 
8572 
5460 

6080 
4970 
/859 
8749 
5639 

8250 
5/42 
2034 
8926 
58(8 

S42/ 
53/5 
2209 
9/03 
5998 

8592 
5488 
2384 
9280 
6(77 

8762 
566/ 
2559 
9457 
6356 

8933 
5833 
2734 
9634 
6535 

9/03 
6006 
2908 
98/1 
67/4 

8( 
82 
83 
84 
85 

86 
87 
88 
89 

90 

3822 
(076 
8329 
5583 
2837 

3650 
0901 
8/53 
5405 
2657 

3477 
0727 
7977 
5227 
2476 

3305 
0553 
780  / 
5048 
2296 

3(33 

0378 
7624 
4870 
2(16 

2960 
0204 
7448 
4691 
(935 

2788 
#030 
727/ 
45/3 
(755 

26/5 
9855 
7095 
4334 
1574 

2443 
9680 
6918 
4/56 
/393 

62-2270 
62  '9506 
63  674  / 
64-3977 
65-1213 

59'(985 
59-8869 
60-5752 
6C2636 
6C95/9 

2166 
9052 
5938 
2823 

9709 

2348 
9236 
6123 
301  / 

9899 

2529 
9419 
6309 
3/99 

#089 

27/0 

9602 
6494 
3386 
0278 

2892 
9786 
6680 
3574 

0468 

3073 
9969 
6865 
3761 
0658 

3254 
#/52 
705  / 
3949 

0847 

3435 
0335 
7236 
4(36 
/037 

36/6 
05/9 
742  / 
4324 
(226 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

#09  / 
7344 
4598 
/852 

9/06 

9901 

7/60 
44/2 
(664 
89(5 

9726 
6976 
4226 
(475 
8725 

9544 
6792 
4039 
(287 
8535 

936/ 
6607 
3853 
(099 
8344 

9/79 
6423 
3666 
09/0 
8154 

8996 
6238 
3480 
0722 
7963 

8814 
6054 
3293 
0533 
7773 

8631 
5869 
3/07 
0344 
7582 

65  '8449 
66'5684 
67  '2920 
68-0/56 
68  739  ( 

62'6403 
63  3286 
64  0/70 
647053 
65-3937 

6595 
3480 
0366 
7252 

4/37 

6787 
3674 
0562 
7450 
4338 

6978 
3868 
0758 
7648 

4538 

7/70 
4062 
0954 
7846 
4738 

7362 
4256 
((50 
6044 
4938 

7554 
4450 
1346 
8242 
5139 

7745 
4644 
/542 
8440 
5339 

7937 
4837 
(738 
6638 
5539 

8/29 
503/ 
(934 
8836 
5739 

91 
92 
93 
94 
95 
96 
97 
98 
99 
00 

96 

97 
98 
99 
100 

6359 
36J3 
0867 
8121 
5374 

6/67 
3419 
067/ 
7922 
5/74 

5975 
3225 
0474 
7724 
4974 

5782 

3030 
0278 
7526 
4773 

5590 
2836 
#081 
7327 
4573 

5398 
264( 
9885 
7(29 
4372 

5205 
2447 
9688 
6930 

4/72 

50/2 
2252 
9492 
673( 
397  / 

4820 
2057 
9295 
6533 
377( 

69-4627 
70-/S63 
70-9098 
7  /  '6334 
72-3570 

66-0820 
66-7704 
67-4588 
6S-/47/ 
68-8355 

(023 

7909 
4794 
/6SO 
S566 

(225 
8113 

5001 
1889 
8777 

(428 
8318 
5208 

209; 

8987 

/630 
8522 
54/4 
2306 

9/98 

1833 

8727 
562( 
25(5 

9409 

2035 
893  / 
5827 
2723 

9620 

2237 
9/35 
6034 
2932 

9830 

2439 
9339 
6240 
3/40 

#04( 

2641 

9544 
6446 
3349 
O'JSI 

3(1' 

2!*'   28' 

27'   26' 

25'   '-'4'  |  •_>:!' 

22' 

21' 

~   •_•:>' 

'2H'  !  27'  |  2(i' 

•25'  |  -24'   23'  |  22' 

21' 

46°           SINE. 

COSINE.            46° 

TRAVERSE  TABLES. 


43 
/ 

2 
3 
4 
5 

COSIXK. 

SlXE.                    43° 

411' 

41'  |  4-1'   43'  |  44'  |  45'   4H'   41' 

4*' 

w 

40'  |  41'   4-2'   43' 

-14' 

4.V 

4(i'   47' 

4H' 

4!)' 

/ 
2 
3 
4 

5 

7234 
4467 
(701 
8935 
6/68 

7232 
4463 
(695 
8927 
6/58 

7230 
4459 
(689 
89/9 
6(48 

7228 
4455 
(683 
89(1 
6/38 

7226 
445/ 
(677 
8903 
6/28 

7224 
4447 
(67( 
8895 
6/18 

7222 
4443 
(665 

8887 
6/08 

7220 
4439 
(659 

8878 
6098 

72)8 
4435 
(653 
8870 
6088 

7216 
1*4431 
2'/647 
2'8S62 

3'607S 
4  3294 
5-0509 
5V725 
6  '4940 
7'2I56 

•6905 
1  '3809 
2-07/4 
276/8 
3-4523 

6907 
38(3 
0720 
7627 

4534 

6909 
38(8 
0726 
7635 
4544 

691  / 
3822 
0733 
7644 
4555 

69(3 
3826 
0739 
7652 
4565 

69/5 
3830 
0745 
766/ 
4576 

69/7 

3834 
0752 
7669 

4586 

69(9 
3839 
0758 
7677 
4597 

692) 
3843 
0764 
7686 
4607 

6924 
3847 
077( 
7694 

46/8 

6 

7 
8 
9 
10 

3402 
0636 
7870 
5/03 
2337 

3390 
0622 
7853 
5085 
23/7 

3378 
0608 
7837 
5067 
2297 

3366 
0594 
782( 
5049 
2277 

3354 
0580 
7805 
503/ 
2257 

3342 
0565 
7789 
50(3 
2236 

3330 
055  / 
7773 
4995 
22/6 

33(8 
0537 
7757 
4977 
2/96 

3306 
0523 
774( 

4958 
2/76 

4-/42S 
4-8332 
5-5237 
6'2/42 
6  9046 

(440 
8347 
5254 
2/60 
9067 

(453 
8362 
527  / 
2179 
9098 

(466 
8376 
5287 
2/98 
9)09 

(478 
839( 
5304 
2217 
9/30 

(49( 

8406 
532( 
2236 
9/5( 

(503 
842/ 
5338 
2255 
9/72 

(5(6 

8435 
5355 
2274 
9(93 

)529 

8450 
537( 
2293 
92/4 

1541 
8465 
5388 
23/2 
9235 

6 

7 
8 
9 
10 

II 
12 
13 
14 

IS 

957) 
6804 
4038 
(272 
8505 

9543 
6780 
40/2 
(244 
8475 

9526 
6756 
3986 
12/5 
8445 

9504 
6732 
3960 
((87 
84/5 

9482 
6708 
3933 
//59 
8385 

9460 
6684 
3907 
1131 
8355 

9438 
6660 
388( 
(103 
8324 

94/6 
6635 
3855 
/075 
8294 

9394 
6611 
3829 
(046 
8264 

7'937I 
8'6587 
9'3803 
(O'lOIS 
(0-8234 

7-5951 
S'2855 
8  '9760 
9'6665 
(0-3569 

5974 
28S/ 
9787 
6694 
3601 

5997 
2906 
98/5 
6724 
3632 

6020 
293) 
9842 
6753 
3664 

6043 
2956 
9869 
6782 
3695 

6066 
2982 
9897 
68/2 
3727 

6090 
3C07 
9924 
6841 
3758 

6/13 
3032 
9951 
6871 
3790 

6/36 
3057 
9979 
6900 
382/ 

6(59 
3082 
#006 
6929 
3853 

11 
12 
13 
(4 
(5 

16 
17 
18 
19 
20 

5739 
2973 
0206 
7440 
4674 

5707 
2939 
0/70 
7402 
4634 

5675 
2904 
0/34 
7364 
4593 

5643 
2870 
0098 
7326 
4553 

56/0 
2836 
0062 
7287 
45/3 

5578 

2802 
#026 
7249 
4473 

5546 
2768 
9989 
72(/ 
4433 

55/4 
2733 
9953 
7(73 
4392 

5482 
2699 
99/7 
7(34 
4352 

(  (  '5449 
(2'2665 
12-9881 
(3-7096 
(4'43/2 

(  (  '0474 
(C7378 
12  '4283 
I3-M88 
(3-8092 

0508 
74/4 
432  / 
1228 
8/34 

0541  0575 
7450  7486 
4359  i  4397 
(269  (308 
8176  82/9 

0608 
752( 
4435 
(348 
826( 

0642 
7557 
4472 
/387 
8303 

0676 
7593 
45/0 
(427 
8345 

0709 

7629 
4548 
(467 
8387 

0743 
7664 
4586 
/507 
8429 

0776 
7700 
4624 
/547 
8471 

(6 
17 
18 
19 
20 

21 
22 
23 
24 
25 

(907 
9/41 
6375 
3609 
0842 

(865 
9097 
6329 
3560 
0792 

(823 
9053 
6282 
35/2 
0742 

1781 

9009 
6236 
3464 
0692 

/739 
8964 
6190 
34/6 
064( 

(696 
8920 
6/44 
3367 
0591 

(654 
8876 
6097 
33/9 
054/ 

(6(2 
8832 
6051 
327) 
0490 

(570 
8787 
6005 
3222 
0440 

IS'1527 
-15-8743 
(6'5959 
(7-3/74 
I8'0390 

/  4  '4997 
(5-/902 
(5-8806 
(6'57I( 
(7'26/5 

504/ 
1948 
8855 
5761 
2668 

5085 
(994 
8903 
58(2 
272( 

5/29 
2040 
895) 
5862 
2773 

5/74 
2087 
9000 
59/3 
2826 

52/8 
2)33 
9048 
5963 
2878 

5262 
2(79 
9096 
60(4 
293  ( 

5306 
2?25 
9145 
6064 
2983 

5350 
2272 
9193 
6//4 
3036 

5394 
23(8 
9241 
6(65 
3088 

21 
22 
23 
24 
25 
~26~ 
27 
28 
29 
30 

26 
27 
28 
29 
30 

8076 
53/0 
2543 
9777 
70  M 

8024 
5255 
24S7 
97/9 
6950 

797( 
520  / 
243  / 
9660 
6890 

79/9 
5(47 
2375 
9602 
6S30 

7867 
5093 
23/8 
9544 
6770 

7815 
5038 
2262 
9486 
6709 

7762 

4984 
2206 
9427 
6649 

77(0 
4930 
2(49 
9369 
6588 

7658 
4875 
2093 
93/0 
6528 

(S'7605 
I9'482( 
20-2036 
20-9252 
21  '6468 

(7'9520 
IS'6425 
19-3329 
20-0234 
20-7/39 

9575 
648  ( 
3388 
0295 
7202 

9629 
6538 
3447 
0356 
7265 

9684 
6595 
3506 
04/7 
7328 

9739 
6652 
3565 
0478 
7391 

9793 
6709 
3624 
0539 
7454 

9848 
6765 
3682 
0600 
75/7 

9903 
6822 
374( 
066  / 
7580 

9957 
6879 
3800 
0722 
7643 

#0/2 
6935 
3859 

0782 
7706 

31 
32 
33 
34 
35 

4244 
/478 
87/2 
5945 
3/79 

4/82 
14(4 
8645 
5877 
3/09 

4/20 
(349 
8579 
5809 
3038 

4057 
1285 
85/3 
5740 
2968 

3995 
/22/ 
8446 
5672 
2898 

3933 
((56 
8380 
5604 
2827 

3870 
1092 
83/4 
5535 
2757 

3808 
(028 
8247 
5467 
2687 

3746 
0963 
8(8( 
5398 
26/6 

22-3683 
23-0899 
23-81(4 
24-5330 
25-2546 

21  '4043 
22-0948 
22-7852 
23-4757 
24  '(662 

4108 
/0/5 
7922 
4829 
1735 

4/74 
(082 
7991 
4900 
(809 

4239 
)(50 
8061 
4972 
(882 

4304 
(2(7 
8(30 
5043 
(956 

4369 
(284 
8)99 
5))4 
2030 

4434 
(35( 
8269 
5(86 
2(03 

4499 
(4(9 
8338 
5257 
2(77 

4564 
I486 
8407 
5329 
2250 

4629 
(553 
8477 
5400 
2324 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

04/3 
7647 
4S80 
21/4 
9348 

034  / 
7572 
4804 
2036 
9267 

0268 
7498 
4727 
/957 
9/87 

0/96 
7423 
465/ 
(879 
9/06 

0/23 
7349 
4575 
1800 
9026 

#051 
7275 
4498 
1722 
8946 

9979 
7200 
4422 
(643 
8865 

9906 
7(26 
4345 
(565 

8785 

9834 
705  / 
4269 
(486 
8704 

25-9761 

26-6977 
27-4(92 
28'(408 
28-8624 

24-8566 
25  '547  ( 
26-2375 
26'92SO 
27-6(85 

8642 
5549 
2455 
9362 
6269 

8718 
5626 
2535 
9444 
6353 

8793 
5704 
26)5 
9526 
6437 

8869 
5782 
2695 
9608 
652) 

8945 
5860 
2775 
9690 
6605 

9020 
5938 
2855 
9772 
6689 

9096 
6015 
2935 
9854 
6773 

9(72 
6093 
30(4 
9936 
6857 

9247 
6(7( 
3094 
#018 
694  ( 

36 
37 
38 
39 

40 

4( 
42 
43 
44 
45 

65S/ 
38/5 
(049 
8282 
55/6 

6499 
3731 
0962 
8/94 
5426 

64/7 
3646 
0976 
8/06 
5335 

6334 
3562 
0789 
80/7 
5245 

6252 
3477 
0703 
7929 
5/54 

6169 
3393 
0617 
7840 
5064 

60S7 
3308 
0530 
7752 
4973 

6004 
3224 
0443 
7663 
4883 

5922 
3(39 
0357 
7574 
4792 

29-5839 
30-3055 
3C0270 
3/7486 
32-4702 

28'  3089 
28-9994 
29-6899 
30-3803 
3  /  '0708 

3/76 
#082 
6989 
3896 
0802 

3262 
0(7( 
7079 
3988 
0897 

3348 
0259 
7)70 
408/ 
0992 

3434 
0347 
7260 
4/73 
(086 

3520 
0436 
735) 
4266 
)/8l 

3607 
0524 
744  ( 
4358 
(275 

3693 
06(2 
7531 
445  ( 
.(370 

3779 
0700 
7622 
4543 
(464 

3865 
0788 
7712 
4635 
(559 

4) 
42 
43 
44 
45 
46 
47 
48 
49 
50 

46 
47 

48 
49 
50 

2750 
9983 
7217 
445  / 
/6S5 

2657 
9889 
7/2/ 
4352 
/5S4 

2565 
9795 
7024 
4254 
1484 

2472 
9700 
6928 
4/55 
(383 

2380 
9606 
683( 
4057 
/283 

2287 
95  // 
6735 
3958 
1/82 

2/95 
94/7 
6638 
3860 
1081 

2(02 
9322 
6542 
376( 

09SI 

20(0 
9227 
6445 
3662 
0880 

33-19/7 
33-9/33 

34-6348 
35-3564 
36'0779 

3/76/2 
32-45(7 
33'(422 
33-8326 
34  '523  ( 

7709 
4616 
(523 
8429 
5336 

7806 
47(5 
(624 
8532 
544  ( 

7903 
4814 
/724 
8635 
5546 

7999 
49/2 
/825 
8738 
565/ 

8096 
50)) 
)926 
8841 
5757 

8(93 
5((0 

2027 
8944 
5862 

8289 
5209 
2(28 
9047 
5967 

8386 
5307 
2229 
9(50 
6072 

8482 
5406 
2329 
9253 
6/77 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

89/8 
6/52 
3386 
06/9 
7853 

8S/6 
6047 
3279 
051  / 
7742 

87/3 
5943 
3/73 
0402 
7632 

8611 
5838 
3066 
0294 
752/ 

8508 
5734 
2960 
0/85 
74/1 

8406 
5629 
2853 
#077 
7300 

8303 
5525 
2746 
9968 
7/90 

8200 
5420 
2640 
9859 
7079 

8098 
5315 
2533 
975  ( 
6968 

367995 
37-5211 
38-2426 
38'9642 
39'6857 

35-2(35 
35-9040 
36-5945 
37-2849 
37-9754 

2243 
9/49 
6056 
2963 
9870 

2350 
9259 
6/68 
3076 
9985 

2457 
9368 
6279 
3)90 
#)OI 

2564 
9478 
6391 
3304 
02/7 

2672 
9587 
6502 
34/7 
0332 

2779 
9696 
66/3 
353  ( 
0448 

2886 
9805 
6725 
3644 
0563 

2993 
99/4 
6836 
3757 
0679 

3)00 
#024 
6947 
387) 
0794 

51 
52 
53 
54 
55 

5087 
2320 
9554 
6788 
402/ 

4974 
2206 
9437 
6669 
390/ 

4862 
209( 
932/ 
655  / 
3780 

4749 
(977 

9204 
6432 
3660 

4636 
/862 
9088 
63/3 
3539 

4524 
1747 
897( 
6/95 
34(8 

441  ( 
(633 

8854 
6076 
3298 

4298 
(5)8 

8738 
5957 
3177 

4(86 
(403 
8621 
5839 
3056 

40-4073 
4fl289 
4  (  '8  504 
42-5720 
43-2935 

38-6659 
39-3563 
40-0468 
407372 
41  "4277 

6776 
3683 
0590 
7497 
4403 

6894 
3803 
07/2 
762  ( 
4529 

70/2 
3923 
0834 
7745 
4656 

7/30 

4043 
0956 
7869 

47S2 

7247 
4/62 
/078 
7993 
4908 

7365 
4282 
((99 
8(/7 
5034 

7483 
4402 
(32( 
824( 
5160 

7600 
4522 
1443 
8364 
5286 

77/8 
4641 
)565 

8488 
54/2 

56 

57 
58 
59 

60 

61 
62 
63 
64 
65 

(255 
8489 
5722 
2956 
0/90 

//33 
8364 
5596 
2828 
#059 

1010 
8240 
5469 
2699 
9929 

0887 
8/15 
5343 
2570 
9793 

0765 
7990 
52/6 
2442 
9667 

0642 
7866 
5089 
23(3 
9537 

05/9 
774  / 
4963 
2/84 
9406 

0397 
76/6 
4836 
2055 
9275 

0274 
749  ( 
4709 
(927 
9(44 

44-0151 
44-7367 
45-4582 
46'(79S 
46-90(3 

42'((82 
42-8086 
43  "499  ( 
44'IS95 
44-8800 

/3/0 
82/7 
5)23 
2030 
8937 

(438 
8347 
5256 
2(65 
9074 

/567 
8477 
5388 
2299 
92/0 

(695 
8608 
552( 
2434 
9347 

(823 
8738 
5653 
2568 
9484 

1951 
8868 
5786 
2703 
9620 

2079 
8999 
59)8 
2837 
9757 

2207 
9/29 
6050 
2972 
9893 

2335 
9259 
6)82 
3)06 
#030 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

66 
67 
68 
69 

70 

7424 
4657 
/89/ 
9/25 
6358 

729( 
4523 
(754 
8986 
62/8 

7158 
4388 
/6I8 
8847 
6077 

7026 
4?53 
1481 

8709 
5936 

6893 
4119 
(344 
8570 
5796 

6760 
3984 
(208 
843  / 
5655 

6627 
3849 
1071 
8292 
55/4 

6495 
37/4 
0934 
8(53 
5373 

6362 
3579 
0797 
8015 
5232 

47-6229 
48'3444 
49-0660 
49-7876 
50'509/ 

45-5705 
46-2609 
46'95/4 
47-64/9 
48-3323 

5844 
2750 
9657 
6564 
3470 

59S2 
2S9( 
9800 
6709 
36/8 

6/21 
3032 
9943 
6854 
3765 

6260 
3(73 
#086 
6999 
39(2 

6399 
33/4 
0229 
7/44 
4059 

6537 
3455 
0372 
7289 
4206 

6676 
3595 
05/5 
7434 
4353 

68/5 
3736 
0657 
7579 
4500 

6953 
3877 
0800 
7724 
4647 

71 
72 
73 
74 
75 

3592 
0826 
8059 
5293 
2527 

3449 
068( 
79/3 
5/44 
2376 

3307 
0536 
7766 
4996 
2225 

3/64 
0392 
76/9 
4S47 
2075 

302/ 
0247 
7473 
4698 
/924 

2878 
#102 
7326 
4549 
1773 

2736 
9957 
7(79 
4400 
1622 

2593 
98/2 
7032 
4252 
(47( 

2450 
9667 
68S5 
4(03 
(320 

5C2307 
5  /  '9522 
52-6738 
53-3954 
S4-//69 

49-0228 
49-7(32 
50-4037 
5C0942 
5  C7846 

0377 
7284 
4/9/ 
1097 
8004 

0527 
7435 
4344 
(253 
8/62 

0676 
7587 
4498 
/409 
8320 

0825 
7738 
465( 
(564 
8477 

0974 
7889 
4805 
(720 
8635 

1  123 
8041 
4958 
(875 
8792 

/273 
8/92 
5111 
2031 
8950 

(422 
8343 
5265 
2186 
9(07 

)57) 
8494 
5418 
234  / 
9265 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

9760 
6994 
4228 
/462 
8695 

9608 

6839 
4071 
(303 
8534 

9a55 
6685 
39/4 
1(44 
8374 

9302 
6530 
3758 
0985 
82/3 

9/49 
6375 
360  / 
0826 
8052 

8997 
6220 
3444 
0668 
7S9/ 

8844 
6065 
3287 
0509 
7730 

869  ( 
59(0 
3130 
0350 
7569 

8538 
5755 
2973 
OI9( 
7408 

54-8385 
55-5600 
56-28/6 
57-0032 
57-7247 

52-4751 
53'(656 
53P8560 
54-5465 
55-2369 

491  / 
(818 
8724 
563  / 
2538 

507( 
(979 

8888 
5797 
2706 

5230 
2/41 
9052 
5963 
2874 

5390 
2303 
92)6 
6(29 
3042 

5550 
2465 
9380 
6295 
32/0 

57)0 
2627 
9544 
646) 
3379 

5869 
2789 
9708 
6627 
3547 

6029 
2950 
9872 
6793 
37(5 

6/88 
3/)2 
#035 
6959 

3882 

76 
77 
78 
79 

80 

81 
82 
83 
84 
85 

5929 
3/63 
0396 
7630 
4864 

5766 
2998 
0230 
7461 
4693 

5603 
2833 
#063 
7292 
4522 

5441 
2668 
9896 
7(24 
435  ( 

5278 
2503 
9729 
6955 
4180 

5(15 
2338 
9562 
6786 
4009 

4952 
2/73 
9395 
66/7 
3838 

4789 
2008 
9228 
6448 
3667 

4626 
(843 
906  ( 
6279 
3496 
07/4 
793) 
5/49 
2367 
95S4 

58-4463 
59-1678 
59-8894 
60-6/09 
6C3325 

55-9274 
56-6/79 
57-3083 
57-9988 
58'6892 

9444 
635/ 
3258 
#/65 
707  ( 

96(5 
6524 
3432 
0341 
7250 

9785 
6696 
3607 
0518 
7429 

9955 
6868 
378( 
0694 
7607 

#/26 
7041 
3956 
087) 
7786 

0296 
7213 
4)30 
)047 
7965 

0466 
7385 
4305 
(224 
8(43 

0636 
7557 
4479 
(400 
8322 

0806 
7730 
4653 
)577 
8500 

8( 
82 
83 
84 
85 

86 
87 
88 
89 
90 

2097 
933) 
6565 
3798 
/032 

(925 
9/56 
6388 
3620 
085/ 

(752 
898/ 

62(1 
344t 
0670 

(579 

8807 
6034 
3262 
0489 

(406 
8632 
5857 
3083 
0309 

(233 

8457 
5680 
2904 
#/?8 

(060 
8282 
5503 
2725 
9947 

0887 
8/07 
5326 
2546 
9765 

62'054( 
627756 
63-4972 
64'2I87 
64'9403 

59-3797 
60-0702 
60-7606 
6/-45K 
62'(4(6 

3978 
0885 
7791 
4698 
(605 

4159 
(068 
7977 
4885 
(794 

4340 
(25( 
8(62 

5073 
(983 

4520 
1434 
8347 
5260 
2/73 

470( 
(6(6 
8532 
5447 
2362 

4882 
1799 
87)6 
5634 
255) 

5063 
1982 
890( 
582( 
2740 

5243 
2165 
9086 
6007 
2929 

5424 

2347 
927) 
6/94 
3//S 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

8266 
5499 
2733 
9967 
720  / 

8083 
53/5 
2546 
9778 
70/0 

7900 
5130 
2359 
9589 
68(9 

77(7 
4945 
2(72 
9400 
6628 

7534 
4760 
(986 
92(1 
6437 

7351 
4575 
(799 
9022 
6246 

7/68 
4390 
1611 
8833 
6055 

6985 
4205 
(424 
8644 
5863 

6802 
40(9 
(237 
8455 
5672 

65-66(9 
66-3834 
67-1050 
67-8265 
68  "548  ( 

62'8320 
63  '5225 
64  '2(29 
64-9034 
65-5939 

85(2 
54(8 
2325 
9232 
6(38 

8703 
56/2 
252  / 
9429 
6338 

8894 
5805 
27(6 
9627 
6538 

9086 
5999 
29/2 
9825 
6738 

9277 
6192 
3(07 
#022 
6937 

9468 
6385 
3303 
0220 
7/37 

9659 
6579 
3498 
04(7 
7337 

9850 
6772 
3693 
06(5 
7536 

#041 
6965 
3888 
08/2 
7735 

91 
92 
93 
94 
95 

96 
97 
98 
99 
(00 

46 

4434 
1668 
8902 
6/35 
3369 

4241 

(473 
8705 
5936 
3/68 

4048 
(278 
8508 
5737 
2967 

3855 
(083 
63(1 
5538 
2766 

3662 

0888 
8((4 
5339 
2565 

3469 
0693 
79/7 
5/40 
2364 

3276 
0498 
7720 
494  ( 
2(63 

3083 
0303 
7522 
4742 
(962 

2890 
#(07 
7325 
4543 
(760 

69-2697 
69-99(2 
70-7(28 
7C4343 
72V559 

66-2843 
66-9748 
67-6652 
68'3557 
69-0462 

3045 
9952 
6859 
3765 
0672 

3247 
#/56 
7065 
3974 
0882 

3449 
0360 
727( 
4/82 
(093 

3651 

0564 
7477 
4390 
(303 

3853 
0768 
7683 
4598 
(5(3 

4054 
0972 
7889 
4806 
(723 

4256 
((75 
8095 
50(4 
(933 

4457 
(379 
8300 
5222 
2/43 

4659 
1583 
8506 
5430 
2353 

96 
97 
98 
99 
(00 

20'  |  19' 

IS' 

17'  |  IB' 

15'  |  14'   13' 

12' 

11' 

20' 

19'  |  18' 

17' 

Hi' 

IS1 

14' 

Itf  i  12' 

11' 

SINE. 

COSIXE.            46° 
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TRAVERSE  TABLES. 


43 
/ 

2 
3 
4 
5 

COSINE. 

SIM:.             43" 

50' 

51'  |  5:2'   53'   54'  |  55'   50'  |  5,'  j  58'    5!) 

50' 

51  |  62 

53' 

54'  |  55' 

5(1' 

•  >  i 

5s 

5!)' 

( 
2 
3 

4 
5 
6~ 
-»  7 
8 
9 
Ifl 

72/4 
4427 
1641 
8854 
6068 

72/2 
4423 
/635 
8846 
6058 

72/0 
44/9 
/629 

8S38 
6048 

7208 
44(5 
(623 
8830 
6038 

7206 
44  // 
(6(7 
8822 
6028 

7203 
4407 
1610 
88/4 
60/7 

720  / 
4403 
/604 
8S06 
6007 

7/99 
4399 
(598 
8798 
5997 

7197 
4395 
1592 
8790 
5987 

•7(95 

1-4391 
2-1586 
2-8782 
3'  5977 

'6926 
C385/ 
2'0777 
2'7703 
3-4628 

6928 
3855 
0783 
7711 
46*9 

6930 
3860 
0789 
77/9 

4649 

6932 
3864 
0796 
7728 
4660 

6934 
3868 
0802 
7736 
4570 

6936 
3872 
0808 
7744 
45S/ 

6938 
3876 
08/5 
7753 
469  / 

6940 
38S( 
082/ 
7761 
4702 

6942 
3S85 
0827 
7770 
47/2 

6944 
3889 
0833 
7778 
4722 

6 

7 
8 
9 
10 

328  ( 

0495 
7709 
4922 
2/36 

3269 
048  / 
7692 
4904 
2//6 

3257 
0467 
7676 
4886 
2095 

3245 
0453 
7660 
4868 
2075 

3233 
0439 
7644 
4850 
2055 

322  ( 
0424 
7628 
483  ( 
2035 

3209 
04/0 
76(2 
48/3 
20/5 

3(97 
0396 
7596 
4795 
(995 

3/85 
0382 
7580 
4777 
/974 

4-3173 

s'0368 
57563 
6  '4759 

7/954 

4'hS4 

4'8479 
5-5405 
6'233( 
6  9256 

1566 

8494 
5422 
2350 
9277 

(579 
8509 
5439 
2368 
9298 

(592 
8523 
5455 
2387 
93/9 

8538 
5472 
2406 
9340 

/o/7 
8553 
5489 
2425 
9361 

(629 

8567 
5506 
2444 
9JS2 

(642 
85S2 
5522 
2463 
9403 

1654 

8597 
5539 
2482 

9424 

/667 
86/( 
5556 
2500 
9445 

II 
12 
13 
14 
IS 

9349 
6563 
3776 
0990 
8204 

9327 
6539 
3750 
0962 
8/73 

9305 
65/5 
3724 
0934 
8(43 

9283 
6490 
3698 
0905 
81(3 

926  / 
6466 
3672 
0877 
8083 

9238 
6442 
3645 
0849 
8052 

92/6 
6418 
36/9 
082  / 
8022 

9/94 
6393 
3593 
0792 
7992 

9/72 
6369 
3567 
0764 
7962 

7-9/50 
8'  6345 
9-3540 
(0  0736 
107931 

7'6/82 
8  '3  108 
9-0033 
9'6959 
(0-3884 

6205 
3(33 
0060 
6988 
39/6 

6228  .  625/ 
3/58  3183 
0088  0/J5 
70/8  7047 
3947  3979 

6274 
3208 
0/42 
7076 
40/0 

6297 
3233 
0/69 
7/06 
4042 

6320 
3259 
0/97 
7/35 
4073 

6343 
3284 
0224 
7/64 
4/05 

6366 
3309 
025/ 
7/94 
4(36 

6389 
3334 
0278 
7223 
4167 

// 
12 
13 
14 
15 
16 
17 
18 
19 
20 

16 
17 
18 
19 
20 

54/7 
263  / 
9844 
7058 
4271 

5385 
2597 
9808 
7020 
423  / 

5353 
2562 
9772 

6981 
4191 

5320 
2528 
9736 
6943 
4(5( 

5288 

2494 
9699 
6905 
4//0 

5256 
2459 
9663 
6866 
4070 

5224 
2425 
9627 
6828 
4030 

5/9( 
239  / 

9590 
6790 
3989 

5/59 
2356 
9554 
675  / 
3949 

H'5127 
12-2322 
12-9518 
13-6713 
I4'3908 

(C08(0 
((7736 
(2'466( 
(3')587 
(3'85/3 

0844 
777  / 
4699 
/627 
8555 

0877 
7807 
4737 
(667 
8597 

09/( 

7843 
4775 
(707 
8638 

0944 
7878 
48/2 
(746 

8680 

0978 
79/4 
4850 
/7S6 

8722 

1011 
7950 
4S88 
/S26 

8764 

/045 
7985 
4925 
(866 
8806 

(078 
802( 
4963 
1906 
8848 

1/12 

8056 
500/ 
/945 
8890 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

/4S5 
8699 
59/2 
3/26 
0339 

/443 
8654 
5866 
3077 
0289 

1400 
8610 
5820 
3029 
0239 

/358 
8566 
5773 
298  / 
0(88 

(3/6 
852  / 
5727 
2932 
0(38 

(273 
8477 
5680 
2884 
0087 

(23/ 
8432 
5634 
2835 
#037 

//89 
8388 
5588 
2787 
9986 

((46 
8344 
554  / 
2739 
9936 

(5-//04 
(5'8299 
(6-5495 
(7-2690 
/  7  '9885 

(4-5438 
15-2364 
/5'9289 
/6'62(5 
(7'3/4/ 

5482 
24/0 
9338 
6265 
3/93 

5526 
2456 
9386 
63/6 
3246 

5570 
2502 
9434 
6366 

3298 

56/4 
2548 
9482 
64/6 
3350 

5658 
2595 
953  / 
6467 
3403 

5702 
264  / 
9579 
65/7 
3455 

5746 
2687 
9627 
6567 
3508 

5790 
2733 
9675 
66/8 
3560 

5834 
2779 
9723 
6668 
36/2 

21 
22 
23 
24 
25 

7553 
4766 
(980 
9/94 
6407 

750  / 
47/2 
/924 
9/35 

6347 

7448 
4658 
(867 
9077 
6286 

7396 
4603 
(8(( 
90(8 
6226 

7343 
4549 
(754 
8960 
6/65 

729  ( 

4494 
(698 
890/ 
6/05 

7238 
4440 
(641 
8843 
6044 

7/86 

4385 
1585 
8784 
5984 

7/33 
433  ( 
(528 
8726 
5923 

18-7081 
19-4276 
20-1472 
20-8667 
2  /  '5863 

(8-0066 
/  8  '6992 
I9'39I8 
20-0843 
207769 

0/2( 
7049 
3976 
0904 
7832 

0/75 
7/05 
4035 
0965 
7895 

0230 
7/62 
4094 
/026 
7958 

0284 
72/8 
4/53 
(087 
802/ 

0339 
7275 
42  // 
//47 
8083 

0393 
7332 
4270 
/20S 
8/46 

0445 
7388 
4329 
(269 

8209 

0502 
7445 
4387 
/330 

827:' 

0557 
750( 
4446 
(390 
8335 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

362  / 
0834 
8048 
5262 
2475 

3558 
0770 
798/ 
5/93 
2405 

3496 
0705 
79/5 
5/24 
2334 

3433 
064( 
7848 
5056 
2263 

337( 
0576 
7782 
4987 
2/93 

3308 
05/2 
77/5 
49/9 
2/22 

3246 
0447 
7649 
4850 
2052 

3/83 
0383 
7582 
4782 
(981 

3/2/ 
03/8 
75/5 
47(3 
(9(0 

22-3058 
23-0253 
23-7449 
24  '4644 
25'I840 

2  /  '4695 
22'  (620 
22-8546 
23  '547  / 
24-2397 

4760 
(687 
86(5 
5543 
2470 

4825 
/754 
8684 
56/4 
2544 

4890 
(822 
8753 
5685 
26(7 

4955 
/8S9 
8823 
5757 
269  / 

5020 
(956 
8892 
5828 
2764 

50S4 
2023 
8961 
5899 
2837 

5/49 
2090 
9030 
5970 
29  // 

52,14 
2/57 
9099 
6042 
2984 

5279 
2224 
9/68 
6//3 
3057 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

36 

37 
38 
39 
40 

9689 
6902 
4//6 
/329 
8543 

96/6 
6828 
4039 
/25/ 
8462 

9544 
6753 
3963 
(172 

8382 

947  ( 
6679 
3886 
1094 
830( 

9398 
6604 
3809 
(0/5 
8220 

9326 
6529 
3733 
0936 
8(40 

9253 
6455 
3656 
0858 

8059 

9(80 
6380 
3579 
0779 

7978 

9/08 
6305 
3503 
0700 
7898 

25-9035 
26-6230 
27  '3426 
28'062( 
28-78/7 

24  '9323 
25-6248 
26  "3/74 
27'0/00 

27-7025 

9398 
6326 
3254 
0181 

7/09 

9474 
6404 
3333 
0263 
7/93 

9549 
648  ( 
34/3 
0345 
7277 

9625 
6559 
3493 
0427 
736/ 

97CO 
6636 
3572 
0508 
7445 

9776 
67/4 
3652 
0590 
7528 

985( 
679  ( 
3732 
0672 
76/2 

9926 
6869 
38/t 
0754 
7696 

#002 
6946 
389( 
0835 
7780 

41 
42 
43 
44 
45 
~46 
47 
48 
49 
50 

5757 
2970 
0/84 
7397 

ten 

5674 
2885 
0097 
7309 
4520 

559  / 
280  / 
#0/0 
7220 
4429 

5509 
27/6 
9924 
7/31 
4339 

5426 
263  / 
9837 
7042 
4248 

5343 
2547 
9750 
6954 
4/57 

5261 
2462 
9663 
6865 
4066 

5/78 
2377 
9577 
6776 
3976 

5095 
2292 
9490 
6687 
3885 

29  50/2 
30-2208 
30-9403 
3  /  '6598 
32-3794 

28  '395  / 
29-0876 
297802 
30  '4728 
3C/653 

4037 
0965 
7852 
4820 
(748 

4/23 
/053 
7982 
49/2 
/842 

4209 
1141 
8073 
5005 
1936 

4295 
/229 
8/63 
5097 
203) 

4381 
(3(7 
8253 
5/89 
2/25 

4467 
/405 
8343 
528/ 
22/9 

4552 
/493 
8433 
5373 
2314 

4638 
(58( 
8523 
5466 
2408 

4724 
(669 
86/3 
5558 
2502 

41 
42 
43 
44 
45 

1824 
9038 
6252 
3465 
0679 

(732 
8943 
6/55 
3366 
0578 

/639 
8849 
6058 
3268 

0477 

/546 
8754 
596) 
3/69 

0376 

(454 
8659 
5865 
3070 
0276 

1361 
8564 
5768 
297  ( 
0(75 

(268 
8469 
567( 
2872 
#074 

//75 
8374 
5574 
2773 
9973 

(082 
8280 
5477 
2674 
9872 

33'0989 
33-8/85 
34-5380 
35-2575 
35-9771 

31  '8579 

32-5505 
33-2430 
33'9356 
34-6282 

8675 
5603 
253  / 
9459 
6386 

8772 
5702 
2632 
956/ 
649/ 

8868 
5800 
2732 
9664 
6596 

8965 
5899 
2833 
9767 
670/ 

9061 
5997 
2933 
9870 
6S06 

9/58 
6096 
3034 
9972 
69/0 

9254 
6/94 
3/35 
#075 
70/5 

9350 
6293 
3235 
0/78 

7/20 

9447 
639  / 
3336 
0280 
7225 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

7892 
5106 
23/9 
9533 
6747 

7790 
500  / 
22/3 
9424 
6636 

7687 
4896 
2/06 
93/5 
6525 

7584 
479( 
1999 
9207 
64(4 

748  ( 
4687 
(892 
9098 
6303 

7378 
4582 
(785 
8989 
6(92 

7275 
4477 
(678 
8880 
608( 

7/72 
4372 
(57( 
877) 
5970 

7069 
4267 
(464 
8662 
5859 

36-6966 
37-4/62 
38'/357 
38-8553 
39-5748 

35-3207 
36'0/33 
36'7058 
37-3984 
38-09(0 

33/4 
0242 
7/70 
4097 
1025 

342) 
035/ 
7281 
4211 
1140 

3528 
0460 
7392 
4324 
(256 

3635 
0569 
7503 
4437 
/37( 

3742 
0678 
76/4 
4550 
I486 

3849 
0787 
7725 
4663 
/60/ 

3956 
0896 
7836 
4776 
1717 

4062 
/005 
7947 
4889 
/S32 

4/69 
1114 
8058 
5003 
(947 

51 

52 
53 
54 
55 
56 
57 
58 
59 
60 

56 
57 
58 
59 
60 

3960 
//74 
8387 
560/ 

28/4 

3847 
/059 
8270 
5482 
2694 

3734 
0944 
8(54 
5363 
2573 

3622 

0829 
8037 
5244 
2452 

3509 
07(4 
7920 
5125 
233  / 

3396 
0599 
7803 
5006 
22/0 

3283 
0484 
7686 
4887 
2089 

3(70 
0369 
7569 
4768 
(967 

3057 
0254 
745  / 
4649 
(846 

40-2943 
41-0139 
4/7334 
42-4530 
43-1725 

38-7835 
39'476I 
40-/687 
40-86(2 
4C5538 

7953 

4880 
(80S 
8736 
5664 

8070 
5000 
(930 
8860 
5790 

8/88 
5/20 
205  / 
8983 
59/5 

8305 
5239 
2/73 
9107 
6041 

8422 
5358 
2295 
9231 
6/67 

8540 
5478 
24/6 
9354 
6293 

8657 
5597 
2538 
9478 
64/8 

8774 
57/7 
2659 
9601 
6544 

889( 
5836 
2780 
9725 
6669 

61 
62 
63 

64 
65 
66 

67 
68 
69 

70 

»028 
7242 
4455 
/669 
8882 

9905 
7//7 
4328 
/540 
875  / 

9782 
6992 
4201 
1411 
8620 

9659 
6867 
4074 
(282 
8489 

9536 
6742 
3947 
((53 
8358 

94/3 
66/7 
3820 
(024 
8227 

9290 
6492 
3693 
0894 
8096 

9/67 
6366 
3566 
0765 
7965 

9044 
624  / 
3439 
0636 
7833 

43-8920 
44-6(16 
45-3311 
46-0507 
46-7702 

42-2463 
42'9389 
43-63/5 
44  '3240 
45*0/66 

259) 
95/9 
6447 
3375 
0302 

27/9 
9649 
6579 
3509 
0439 

2847 
9779 
67/( 
3643 
0575 

2975 
9909 
6843 
3777 
0711 

3/03 
#039 
6975 
39/1 
0847 

323/ 
0/69 
7/07 
4045 
0984 

3359 
0299 
7239 
4/79 
1120 

3486 
0429 
737  / 
43/3 
/256 

3614 
0558 
7503 
4447 
(392 

61 

62 
63 
64 
65 
66 
67 
68 
69 
70 

6096 
3309 
0523 

7737 
4950 

5963 
3/74 
0386 
7598 
4809 

5830 
3039 
0249 
7459 
4668 

5697 
2904 
#//2 
73(9 
4527 

5564 
2769 
9975 
7/80 
4386 

543( 
2634 
9838 
704  / 
4245 

5297 
2499 
9700 
6902 
4(03 

5/64 
2364 
9563 
6763 
3962 

503  ( 
2228 
9426 
6623 
382( 

47-4898 
48-2093 
48-9288 
49-6484 
50-3679 

457092 
46-40/7 
47-0943 
477868 
48-4794 

7230 
4/58 
/086 
80/3 
4941 

7368 
4298 
/22S 
8/58 
5088 

7507 
4439 
(37( 
8303 
5235 

7645 
4579 
(5/3 
8447 
538  / 

7784 
4720 
(656 
8592 
5528 

7922 
4860 
(798 
8736 
5675 

8060 
5000 
(94/ 
888( 
582/ 

8/98 
5(4( 

20  S3 
9025 
5968 

8336 
528  / 
2225 
9/70 
6//4 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

2/64 
9377 
659  / 
3804 
/0/8 

2021 
9232 
6444 
3655 
0867 

(878 
9087 
6297 
3506 
07/6 

/734 
8942 
6/50 
3357 
0565 

/59( 
8797 
6002 
3208 
04(3 

1448 
8652 
5855 
3059 
0262 

1305 
8506 
5708 
2909 
till 

1  161 
8361 
5560 
2760 
9959 

(018 
82/6 
54/3 
26/0 
9808 

5/-OS75 
51-8070 
52-5266 
53-2461 
53  '9656 

49-/720 
49-8645 
50  '557  / 
5C2497 

51  '9422 

(869 
8796 
5724 
2652 
9580 
6507 
3435 
0363 
729  ( 
42/8 

20/8 
8947 
5877 
2807 
9737 

2(66 
9098 
6030 
2962 
9894 

23/5 
9249 
6/83 
31  17 
#05  ( 

2464 
9400 
6336 
3272 
0209 

26/3 
955( 
6489 
3427 
0366 

2762 
9702 
6642 
3582 
0523 

29/0 
9853 
6795 
3737 
0680 

3059 
#003 
6948 
3892 
0837 

71 

72 
73 
74 
75 

8232 
5445 
i'659 
9872 
7086 

8078 
5290 
2502 
97/3 
6925 

7925 
5/35 
2344 
9554 
6764 

7772 
4980 
2/87 
9395 

6602 

76/9 
4824 
2030 
9235 
6441 

7466 
4669 
1873 
9076 
6280 

73(2 
45(4 
(715 
89(7 
6/18 

7/59 
4358 
(558 
8757 
5957 

7005 
4203 
1400 
8598 
5795 

54-6852 
55'4047 
56  '(243 
56  '8438 
57-5633 

52'6348 
53-3274 
54-0(99 
547125 
55'4050 

6667 
3597 
0526 
7456 
4386 

6826 
3758 
0690 
7622 
4554 

6985 
39/9 
0853 
7787 
472/ 

7/45 
4081 
(0/7 
7953 

4889 

7304 
4242 
1180 
8119 
5057 

7463 
4403 
(344 
8284 
5224 

7622 
4565 
(507 

8449 
5392 

778/ 
4726 
(670 
86/5 
5559 

76 
77 
78 
79 
80 

8/ 
82 
83 
84 
85 
86 
87 
68 
89 
90 

4299 
(5/3 
8727 
5940 
3/54 

4/36 
/34B 
8559 
577  / 
2983 

3973 
(183 
8392 
5602 
28(( 

38/0 
/0/7 
8225 
5432 
2640 

3646 
0852 
8057 
5263 
2468 

3483 
0687 
7890 
5093 
2297 

3320 
052/ 
7723 
4924 
2/25 

3/56 
0355 
7555 
4754 
1954 

2992 
0/90 
7387 
4585 
(782 

58'2829 
59-0024 
59-7220 
60  '44  15 
61-1611 

56-0976 
56'7902 
57  '4827 
5S-/753 
58-8679 

(146 
8074 
500( 
1929 
8857 

/3/6 
8246 
5/75 
2/05 
9035 

/486 
84/8 
5350 
2281 
92(3 

(655 
8589 
5523 
2458 
9392 

(825 
876( 
5697 
2634 
9570 

/995 
8933 
587( 
28(0 
9748 

2(65 
9/05 
6045 
2986 
9926 

2334 
9277 
62/9 
3/6/ 
#/04 

2504 
9448 
6393 
3337 
0282 

SI 

82 
83 
84 
85 

0367 
758/ 
4795 
2008 
9222 

0194 
7406 
46/7 
(829 

9040 

#02( 
7230 
4440 
1649 
8859 

9847 
7055 
4262 
(470 
8678 

9674 
6879 
4085 
(290 
8496 

9500 
6704 
3907 
(III 

83/4 

9327 
6528 
3730 
0931 

8/33 

9/53 
6353 
3552 
0752 
795/ 

8980 
6177 
3375 
0572 
7769 

61-8806 
62'600I 
63-3197 
64'0392 
64-7588 

59-5604 
60-2530 
60-9455 
6/-63S/ 
62-3307 

5785 
27/2 
9640 
6568 

3496 

5965 
2895 
9825 
6754 
3684 

6(45 

3077 
#009 
694  ( 
3873 

6326 

3260 
0/94 
7/28 
4062 

6506 

3442 
0378 
73/4 
4250 

6686 
3624 
0562 
750  ( 

4439 

6866 
3806 
0747 
7687 
4627 

7046 
3989 
093  / 
7873 
48/6 

7226 
4(7( 
HIS 
8060 

5004 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

46 

6435 
3649 
0862 
8076 
5290 

6252 
3463 
0675 
7887 
5098 

6069 
3278 
0488 
7697 
4907 

5885 
3093 
0300 
7508 
47(5 

5702 
2907 
#/(3 
73(8 
4524 

55/8 
2721 
9925 
7128 
4332 

5334 
2536 
9737 
6939 
4/40 

5/5/ 
2350 
9550 
6749 
3948 

4967 
2(64 
9362 
6559 
3757 

65-4783 
66-/97S 
66-9(74 
67'6369 
68-3565 

63-0232 
63-7/58 
64-4084 
65-1009 
657935 

0423 
7351 
4279 
1206 
8134 

06/4 
7544 
4474 
(404 
8333 

0805 
7737 
4669 
(60( 
8533 

0996 
7930 
4864 
/798 
8732 

//86 
8/22 
5059 
/99S 
893  / 

1377 
83/5 
5253 
2/92 
9/30 

/568 
8508 
5448 
2389 
9329 
6269 
3209 
#/50 
7090 
4030 

(758 
870/ 
5643 
2585 
9528 

1949 
8893 
5838 
2782 
9727 

91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

2503 
97/7 
6930 
4144 
/357 

23/0 
9521 
6733 
3944 
M56 

2//6 
9326 
6535 
3745 

OP54 

(923 
9(30 
6338 
3545 
0753 

(729 
8935 
6(40 
3346 
055  ( 

(535 

8739 
5942 
3(46 
0349 

(342 
8543 
5745 
2946 
#(48 

((48 
8347 
5547 
2746 
9946 

0954 
8(5( 
5349 
2546 
9744 

69-0760 
69-7956 
70-5151 
7f2346 
7T9S42 

66'4860 
67'  (786 
67-87/2 
6S-5637 
69-2563 

5062 
1990 
89/7 
5845 

2773 

5263 
2(93 
9/23 
6053 
2983 

5465 
2396 
9328 
6260 
3/92 

5666 
2600 
9534 
6469 
3402 

5867 
2803 
9739 
6675 
36// 

6068 
3006 
9944 
6883 
382( 

6470 
34/3 
0355 
7297 
4240 

667  / 
36/6 
0560 
7505 
4449 

10' 

'.! 

ff 

1 

6' 

5'    4' 

y 

2' 

1' 

10' 

'.!' 

8'   r   i;' 

5' 

•I' 

-.}'   -i1 

I1 
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44°            COSINE. 

SINE.            44" 

ff  \  1'  |  -2'  |  3'    4'  |  .V 

6'  r 

8'    <)' 

ff   r  i  2' 

3'  \  4'   5'    6'    7'   8'  |  9' 

/ 
2 
3 
4 
5 
6 
7 

a 

9 

10 

/ 

2 
3 

4 
5 
6 
7 
8 
9 
10 

7/93 
4387 
/580 
8774 
5967 

7/91 
4383 
/574 
8766 
5957 

7/89 
4379 
(568 
8757 
5947 

7(87 
4375 
(562 
8749 
5937 

7(85 
4371 
(556 
874/ 
5927 

7)83 
4367 
(550 
8733 
5916 

7181 
4363 
(544 
8725 
5906 

7/79 
4358 
(538 
87/7 
5896 

7(77 
4354 
(532 
8709 
5886 

7(75 
(  '4350 
2'I526 
2'870I 
3'5876 

'6947 
C3893 
2'0840 
27786 
3-4733 

6949 
3897 
0846 
7795 
4743 

695( 
3902 
0852 
7803 
4754 

6953 
3906 
0859 
78K 
4764 

6955 
39(0 
0865 
7820 
4775 

6957 
39(4 
087( 
7828 
4785 

6959 
3918 
OS77 
7837 
4796 

6961 
3922 
0884 
7845 
4806 

6963 

3927 
0890 
7853 
4817 

6965 
393/ 
0896 
7862 
4827 

3/60 
0354 
7547 
474) 
)934 

3/48 
0340 
753  / 
4722 
/9/4 

3/36 
0325 
75/5 

4704 
(894 

3/24 
03/1 
7499 
4686 
/873 

3//2 

0297 
7482 
4668 
(853 

3(00 
0283 
7466 
4650 
(833 

3088 
0269 
7450 
4631 
/8/3 

3075 
0255 
7434 
46(3 
(792 

3063 
0240 
74(8 
4595 
(772 

4'305( 
5-0226 
5-7401 
6'4577 
7'I752 

4-/6SO 
4-8626 
5-5573 
6-25/9 

6-9466 

(692 
864  ( 
5589 
2538 

9487 

(705 
8655 
5606 
2557 
9508 

(7(7 

8670 
5623 
2576 
9529 

(730 
8685 
5640 
2595 
9549 

1742 
8699 
5656 
26)3 

9570 

(755 

87(4 
5673 
2632 
959) 

)767 
8729 
5690 
2651 
96(2 

(780 
8743 
5706 
2670 
9633 

/792 
8758 
5723 
26S9 
9654 

II 
12 
13 
14 

IS 

9/27 
632/ 
35/4 
0708 
790  / 

9/05 
6297 
3488 
0679 
787  / 

9083 
6272 
3462 
065/ 
7840 

906/ 
6248 
3435 
0623 
78/0 

9038 
6224 
3409 
0594 
7780 

90/6 
6/99 
3383 
0566 
7749 

8994 
6/75 
3356 
0538 
77/9 

8972 
6(5( 
3330 
0509 
7689 

8949 
6127 
3304 
0481 
7658 

7'8927 
S'6102 
9-3277 
(0-0453 
/0-7628 

7'64I2 
8-3359 
9'0306 
9-7252 
10-4)99 

6435 
3384 
0333 
728( 
4230 

6458 
3409 
0360 
73(1 
4262 

6481 
3434 
0387 
7340 
4293 

6504 
3459 
0414 
7369 
4324 

6527 
3484 
0442 
7399 
4356 

6550 
35)0 
0469 
7428 
4387 

6573 
3535 
0496 
7457 
44(8 

6596 
3560 
0523 
7486 
4450 

66/9 
3585 
0550 
75(5 
4481 

ii 

12 
13 
(4 
IS 

16 
17 
18 
19 
20 

5094 
2288 
948/ 
6675 
3868 

5062 
2253 

9445 
6636 
3828 

5030 
22/9 
940S 
6598 
3787 

4997 
2(85 
9372 
6559 
3747 

4965 
2/50 
9336 
652) 
3706 

4933 
2//6 
9299 
6482 
3666 

4900 
208( 
9263 
6444 
3625 

4868 
2047 
9226 
6406 
3585 

4835 
2013 
9)90 
6367 
3544 

/  /  '4803 
12-1978 
12-9153 
13-6329 
(4-3504 

1C)  (45 
(C8092 
(2'5039 
(3'(985 
(3-8932 

/<79 
8(27 
5076 
2025 
8974 

12)2 
8(63 
5((4 
2065 
90(5 

(246 
8(99 
5(5( 
2(04 
9057 

)279 
8234 
5/89 
2)44 
9099 

(313 

8270 
5227 
2(84 
9(41 

(346 

8305 
5264 
2223 
9)83 

(379 
834  i 
5302 
2263 
9224 

(4(3 
8376 
5339 
2303 
9266 

1446 
84(2 
5377 
2342 
9308 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

/06/ 
8255 
5448 
2642 
9835 

/0/9 
82/0 
5402 
2593 
9784 

0976 
8/66 
5355 
2545 
9734 

0934 
8I2( 
5309 
2496 
9683 

0892 
8077 
5262 
2447 
9633 

0849 
8032 
52/6 
2399 
9582 

0807 
7988 
5)69 
2350 
9532 

0764 
7943 
5(22 
2302 
948  ( 

072) 
7899 
5076 
2253 
9430 

IS  0679 
(57854 
16-5029 
17  '2204 
17-9380 

(4-5878 
(5'2825 
)5'977( 
(6-67(8 
17-3665 

5922 
287( 
9820 
6768 
37(7 

5966 
29(7 
9868 
68(8 
3769 

60)0 
2963 
99(6 
6869 
3921 

6054 
3009 
9964 
69/9 
3874 

6098 
3055 
#0(2 
6969 

3926 

6(42 
3(01 
0060 
70(9 
3978 

6186 
3/47 
0/08 
7069 
4030 

6229 
3(93 
0(56 
71(9 

4083 

6273 
3239 
0204 
7169 
4(35 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

7028 
4222 
(4/5 
8609 
5802 

6976 
4167 
1359 
8550 
574/ 

6923 
4(13 
(302 
8491 
56S/ 

6871 
4058 
(245 
8433 
5620 

68/8 
4003 
(189 
8374 
5559 

6765 
3949 
)/32 
83/5 
5499 

67(3 

3894 
(075 
8257 
5438 

6660 
3839 
(0(9 
8/98 
5377 

6608 
3785 
0962 
8)39 
53(6 

)  8  '6555 
(9-3730 
20'0905 
20'SOSO 
21-5256 

18-0611 
(87558 
(9'4504 
20-(45/ 
20-8398 

0666 
76(4 
4563 
(5(2 
8460 

0720 
767( 
462( 
1572 
8523 

0774 
7727 
4680 
(633 
8586 

OS29 
7784 
4739 
1694 
8648 

OS83 
7840 
4797 
(754 
87/1 

0937 
7896 
4856 
(8(5 
8774 

0992 
7953 
4914 
(875 
8837 

1046 
8009 
4973 
(936 
8899 

((00 
8066 
503  ( 
(996 
8962 

26 
27 
28 
29 
30 

31 
32 
33 

34 
35 

2995 
0/89 
7382 
4576 
(769 

2933 
0/24 
73/5 
4507 
(698 

2870 
#059 
7249 
4438 
(627 

2807 
9995 
7(82 
4369 
(557 

2745 
9930 
7(15 

4301 
(486 

2682 
9865 
7048 
4232 
/4/5 

26/9 
9800 
6982 
4/63 
(344 

2556 
9736 
69/5 
4094 
/273 

2494 
9671 
6848 
4025 
1202 

22'243( 
22'9606 
23'678) 
24-3956 
25-1132 

2C5344 
22  '229  ( 
22-9237 
23-6(84 
24-3(30 

5409 
2358 
9306 
6255 
3204 

i'474 
2425 
9375 
6326 
3277 

5539 
249) 
9444 
6397 
3350 

5603 
2558 
9513 
6468 
3423 

5668 
2625 
9582 
6539 
3496 

5733 
2692 
965  ( 
66(0 
3569 

5798 
2759 
9720 
668( 
3643 

5862 
2826 
9789 
6752 
37(6 

5927 
2893 
9858 
6823 
3789 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

8962 
6/56 
3349 
0543 
7736 

8890 
608/ 
3272 
0464 
7655 

88/7 
6006 
3/95 
0385 
7574 

8744 
593  ( 
3((9 
0306 
7493 

867( 
5856 
3042 
0227 
74/2 

8558 
5782 
2965 
0148 
733  / 

8525 

5707 
2888 
#069 
725( 

8453 
5632 
28/( 
9990 
7/70 

8380 
5557 
2734 
99)( 
7089 

25-8307 
26'5482 
27-2657 
27-9832 
28-7007 

25-0077 
25-7024 
26-3970 
27-09(7 
27-7863 

0/52 
7(01 
4050 
0998 
7947 

0228 
7(78 
4129 
(080 
803  ( 

0303 
7256 
4209 
1161 
8((4 

0378 
7333 
4288 
(243 
8/98 

0453 
74(0 
4367 
1325 
8282 

0529 
7488 
4447 
(406 
8365 

0604 
7565 
4526 
(487 
8449 

0679 
7642 
4606 
(569 
8532 

0754 
7720 
4685 
(650 
86/6 

36 
37 
38 
3* 

40 

4/ 
42 
43 
44 
45 

4929 
2/23 
93/6 
65/0 
3703 

4846 
2038 
9229 
642  / 
36/2 

4764 
(953 
9(42 
6332 
352( 

468/ 
/86S 
9055 
6243 
3430 

4598 
(783 
8968 
6(54 
3339 

45/5 
(698 
88S/ 
6065 
3248 

4432 
(6/3 
8794 
5976 
3/57 

4349 
(528 
8707 
5886 
3066 

4266 
1443 
8620 
5797 
2975 

29-4(83 
30-/358 
30-8533 
3C5708 
32-2883 

28'48/0 
29'  (757 
29-8703 
30-5650 
3  C2596 

4896 
(844 
8793 
5742 
2690 

498) 
(932 
8883 
5834 
2785 

5067 
2020 
8973 
5926 
2879 

5/53 
2/08 
9063 
6018 
2973 

5239 
2)96 
9(53 
6)10 
3067 

5324 
2283 
9243 
6202 
316) 

5410 
237  ( 
9332 
6294 
3255 

5496 
2459 
9422 
6385 
3349 

558  / 
2546 
95/2 
6477 
3443 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

0896 
8090 
5283 
2477 
9670 

0803 
7995 
5/86 
2377 
9569 

07(0 
7900 
5089 
2278 
9468 

06/7 
7805 
4992 
2/79 
9367 

0524 
77(0 
4895 
2080 
9266 

043  / 
76/4 
4798 
(9S/ 
9164 

0338 
75/9 
470( 
(882 
9063 

0245 
7424 
4603 
(783 
8962 

0(52 
7329 
4506 
1683 
886( 

33  '0059 
33-7234 
34-4409 
35-1584 
35-8759 

31  -9543 
32-6489 
33-3436 
34-0383 
34-7329 

9639 
6588 
3536 

0485 
7434 

9735 
6686 
3637 
0588 
7538 

9831 
6784 
3737 
0690 
7643 

9928 
6883 
3838 
0793 
7747 

#024 
698  ( 
3938 
0895 
7852 

0)20 
7079 
4038 
0997 
7956 

02(6 
7(77 
4(38 
((00 
806/ 

03(2 
7275 
4239 
(202 
8(65 

0408 
7373 
4339 
(304 
8270 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

6863 
4056 
1250 
8443 
5637 

6760 
3952 
//43 

8334 
5526 

6657 
3846 
(036 
8225 
54/5 

6554 
3741 
0929 
8/(6 
5303 

645( 
3636 
082( 
8007 
5/92 

6348 
353/ 
07/4 
7897 
508/ 

6244 
3426 
0607 
7788 
4969 

6141 
3320 
0500 
7679 
4858 

6038 
32(5 
0392 
7570 
4747 

36-5935 
37-3110 
38-0285 
387460 
39-4635 

35  '4276 
36'  (222 
36'8(69 
37'5I(6 
38-2062 

4382 
1331 
8280 
5229 
2(77 

4489 
(440 
839) 
534) 
2292 

4596 
1549 
850) 
5454 
2407 

4702 
)657 
86/2 
5567 
2522 

4809 
(766 
8723 
5680 
2637 

49)6 
(875 
8834 
5793 
2752 

5022 
(983 
8945 
5906 
2867 

5(29 
2092 
9055 
60/8 
2982 

5235 
2200 
9/66 
6(3( 
3097 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

2830 
#024 
72/7 
4410 
/604 

27/7 
9908 
7/00 
4291 
/4S3 

2604 
9793 
6983 
4/72 
(36( 

249  ( 

9678 
6865 
4053 
/240 

2377 
9563 
6748 
3933 
1119 

2264 
9447 
663/ 
38/4 
0997 

2151 
9332 
65/3 
3695 
0876 

2037 
92/7 
6396 
3575 
0754 

(924 
9(01 
6278 
3456 
0633 

40-1810 
40-8986 
4C6(6) 
42-3336 
43'05M 

38-9009 
39-5955 
40  '2902 
40-9848 
4C6795 

9(26 

6075 
3023 
9972 
6921 

9243 
6(94 
3(44 
#095 
7046 

9360 
63(3 

3266 
02(9 
7)7) 

9477 
6432 
3387 
0342 

7297 

9594 
655  ( 
3508 
0465 
7422 

97(( 

6670 
3629 
0589 
7548 

9828 
6789 
375  ( 
07(2 
7673 

9945 
6908 
3872 
0835 
7798 

#062 
7027 
3993 
0958 
7924 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

8797 
599  / 
3/84 
0377 
7571 

8674 
5865 
3057 
0248 
7440 

855( 
5740 
2929 
#(19 
7308 

8427 
56/5 
2802 
9989 
7/77 

8304 
5489 
2675 
9860 
7045 

8/81 
5364 
2547 
9730 
69/4 

S057 
5238 
2420 
960( 
6782 

7934 
5/13 
2292 
9471 
6650 

7810 
4987 
2164 
9342 
6519 

437686 
44-4862 
45-2037 
45-92/2 
46-6387 

42  3742 
43-0688 
43-7635 
44'458/ 
45-/52S 

3869 
08(8 
7767 
47(5 
(664 

3997 
0948 
7898 
4849 
(800 

4124 
1077 
8030 
4983 
1936 

4252 
(207 
8162 
5((7 
2072 

4379 
(336 
8293 
5250 
2208 

4507 
(466 
8425 
5384 
2343 

4634 
(595 
8557 
55(8 
2479 

4762 
(725 
8688 
5652 
26/5 

4889 
(854 
8820 
5785 
2750 

61 
62 
63 
64 
65 

66 

67 
68 
69 
70 

4764 
(958 
9/5) 
6344 
3538 

463) 
/822 
90/4 
6205 
3396 

4497 
(687 
8876 
6065 
3255 

4364 
(55( 
8739 
5926 
3/13 

4230 
(4(6 
8601 
5786 
2972 

4097 
(280 
8464 
5647 
2830 

3963 
((45 
8326 
5507 
2688 

3830 
(009 
8188 
5367 
2547 

3696 
0873 
8050 
5228 
2405 

47-3562 
48-0738 
48-79/3 
49-5088 
50-2263 

45-8475 
46'542( 
47-2368 
47-93(4 
48'626( 

86(3 
556  ( 
25/0 
9459 
6407 

875( 
570( 
2652 
9603 
6554 

8889 
5841 
2794 
9747 
6700 

9027 
5982 
2937 
989  ( 

6846 

9(65 
6(22 
3079 
#036 
6993 

9302 
6262 
322  ( 
0)80 
7139 

9440 
6402 
3363 
0324 
7285 

9578 
654  / 
3505 
0468 
743) 

97(6 
668( 
3647 
06(2 

7577 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

073/ 
7925 
51/8 
23  // 
9505 

0588 
7779 
497  ( 
2/62 
9353 

0444 
7634 
4823 
20/2 
9202 

0301 
7488 
4675 
/863 
9050 

0(57 
7342 
4528 
(7)3 
8898 

#0/3 
7/97 
4380 
(563 
8747 

9870 
705  ( 
4232 
(413 
8595 

9726 
6905 
4084 
(264 
8443 

9582 
6759 
3937 
(1(4 
829  ( 

50-9438 
5C66/3 
52-3789 
53-0964 
53-8/39 

49'3207 
50  '0(54 
50-7(01 
51  '4047 
52-0994 

3356 
0305 
7253 
4202 
1151 

3504 
0455 
7406 
4357 
(308 

3653 
0606 
7559 
45O 
1464 

380) 
0756 
77O 
4666 
/62( 

3950 
0907 
7864 
482( 
(778 

4098 
(057 
80(6 
4975 
(935 

4246 
(208 
8(69 
5(30 
209  ( 

4395 
(358 
8321 
5285 
2248 

4543 
(508 
8474 
5439 
2404 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

6698 
3892 
/085 
8278 
5472 

6545 
3736 
0927 
8/19 
53/0 

639  ( 

3580 
0770 
7959 
5(48 

6237 

3425 
06/2 
7799 
4987 

6084 
3269 
0/.54 
7639 
4825 

5930 
3((3 
0296 
7480 
4663 

5776 
2957 
#139 
7320 
450/ 

5622 

2801 
9981 
7(60 
4339 

5468 
2645 
9823 
7000 
4(77 

54-53/4 
55-2489 
55-9665 
56-6840 
57-40/5 

52-7940 
53-4887 
54'(834 
54-8780 
55-5727 

8099 
5048 
(997 
8945 
5894 

8258 

5209 
2(60 
91(1 
606( 

84(7 
5370 
2323 
9276 
6229 

8576 
553  ( 

2486 
9441 
6396 

8735 
5692 
2649 
9606 
6563 

8894 
5853 
28(2 
977( 
6730 

9052 
60(4 
2975 
9936 
6897 

92)  ( 
6(74 
3(38 

#/0( 
7064 

9370 
6335 
330  ( 
0266 
7231 

76 
77 
78 
79 
80 

81 

82 
83 

84 
85 
86 
87 
88 
89 
90 

2665 
9859 
7052 
4245 
(439 

2502 
9693 
6884 
4076 
1267 

2338 
9527 
67/6 
3906 
/095 

2(74 
936  / 
6549 
3736 
0923 

20/0 
9/95 
638( 
3566 
075( 

(846 
9030 
6213 
3396 
0579 

(682 
8864 
6045 
3226 
0407 

15)8 
8698 
5877 
3056 
0235 

1354 
853) 
5709 
2886 
#063 

58'/(90 
58-8365 
59  '554  ( 
60-27/6 
60'989( 

56-2673 
56-9620 
57-6566 
58-35(3 

59-0460 

2843 
979/ 
6740 
3689 
0637 

30(2 
9963 
69(4 
3864 
08(5 

3)81 
#)34 
7087 
4040 
0993 

3351 
0306 
7261 
42(6 
1171 

3520 
0477 
7434 
439  ( 
(348 

3689 
0648 
7608 
4567 
(526 

3859 
0820 
7781 
4742 
(703 

4028 
099  ( 
7954 
49(8 
1881 

4/97 
(  (62 
8(28 
5093 
2058 

8( 
82 
83 
84 
85 

8632 
5826 
30/9 
0212 
7406 

8458 
5650 
284/ 
#033 
7224 

8285 
5474 
2663 
9853 
7042 

8((( 

5298 
2485 
9673 
6860 

7937 
5(22 
2307 
9493 
6678 

7763 
4946 
2/29 
93(3 
6496 

7589 
4770 
/95/ 
9/32 
63(4 

74)4 
4594 
1773 
8952 
6(3) 

7240 
44(8 
(595 
8772 
5949 

6(7066 
62'424( 
63'(4(6 
63-8592 
64-5767 

59  '7406 
60-4353 
6C/299 
6C8246 
62-5(93 

7586 
4535 
(483 
8432 
538  ( 

7766 
47(7 
(667 
86(8 
5569 

7946 

4899 
)852 
8804 
5757 

8126 
5081 
2036 
8990 
5945 

8305 
5262 
22(9 
9(76 
6(34 

8485 
5444 
2403 
9362 
6322 

8665 
5626 
2587 
9548 
65/0 

8844 
5808 
2771 
9734 
6697 

9024 
5989 
2954 
9920 
6885 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

45 

4599 
(793 
8986 
6/79 
3373 

44/5 
/607 
8798 
5989 

3(s; 

423  / 
/42/ 
86/0 
5799 
2989 

4047 
1235 
8422 
5609 
2797 

3863 
(049 
8234 
54(9 
2604 

3679 
0862 
8046 
5229 
24(2 

3495 
0676 
7857 
5039 
2220 

3311 
0490 
7669 
4848 
2028 

3(26 
0304 
748( 
4658 
1835 

65'29<i2 
66-007 
66-7292 
67'446S 
68  '(643 

63-2(39 
63  '9086 
64-6032 
65-2979 
65-9925 

2330 
9278 
6227 
3(76 
#(24 

2520 
947  ( 
642) 
3372 
0323 

27)0 
9663 
66)6 
3569 
0522 

2900 
9855 
6810 
3765 
0720 

309) 
#048 
7005 
3962 
09(9 

328  ( 
0240 
7/99 
4(58 
1117 

347) 
0432 
7393 
4354 
(316 

366  ( 
0624 
7587 
455) 
(5(4 

3851 
08(6 
778  ( 
4747 
(7(2 

91 
92 
93 
94 
95 
96 
97 
98 
99 
(00 

0566 
7760 
4953 
2/46 

9340 

0372 

7564 
4755 
(946 
9/38 

#/78 
7367 
4557 
(746 
8936 

9984 
7/7) 
4359 
(546 

8733 

9790 
6975 
4(60 
(346 
853) 

9596 
6779 
S962 
1(45 

8329 

940( 
6583 
3764 
0945 
8(26 

9207 
6386 
3565 
0745 

7924 

9012 
6(90 
3367 
0544 
7721 

68-88(8 
69-5993 
70-3(68 
71  'C344 
7T75I9 

66-6872 
67-38(9 
68-0765 
68-77(2 

69-4658 

7073 
4022 
0970 
79(9 
4868 

7274 
4224 
1)75 
8(26 
5077 

7474 
4427 
(380 
8333 

5286 

7675 
4630 
(585 
8540 
5495 

7876 
4833 
(790 
8747 
5704 

8076 
5035 
1995 
8954 
5913 

8277 
5238 
2(99 
9(60 
6(22 

8477 
5441 
2404 
9367 
633  ( 

8678 

5643 
2608 
9574 
6539 

eoH  sy  5ts'  i  57' 

56' 

55' 

64' 

53'  |  62' 

51' 

60'    5U'   58'   57'   5(1'   55'   54'  !  53' 

52'   51' 

SINE. 

COSINE.            45° 

265 


TRAVERSE  TABLES. 


44° 

CoSTKE. 

SINK.             44° 

10' 

ir 

12' 

13' 

1  4'   15'   16' 

17'   18'    19' 

in    11'   12'   13  |  14'   l.V   16'   17'   IS' 

1!)' 

/ 
2 
3 
4 
5 

/ 

2 
3 
& 
5 

7173 
4346 
/5/9 
8693 
5866 

7/7/ 
4342 
(5/3 
8685 
5856 

7/69 
4338 
/507 
8676 
5846 

7/67 
4334 
/50( 
8668 
5835 

7/65 
4330 
(495 
8660 
5825 

7163 
4326 
/489 
8652 
58/5 

7/6/ 
4322 
1483 
8644 
5805 

7/59 
43/8 
(477 
8636 
5795 

7157 
43/4 
(47/ 
8628 
5785 

•7155 
C43/0 
2'I465 
2'8620 
3-5774 

"6967 
C3935 
2'0902 
2'7870 
3'4837 

6970 
3939 
0909 
7878 
4S4S 

6972 
3943 
09/5 
7887 

4858 

6974 
3947 
092) 
7895 
4869 

6976 
3952 
0927 

7903 
4879 

6978 
3956 
0934 
79)2 
4890 

6980  i 
3960 
0940 
7920  ! 
4900 

6982 
3964 
0946 
7929 
aiO 

6984 
396S 
0952 
7937 
4921 

6986 
3972 
0959 
7945 
4S3/ 
1917 
8904 
5890 
2876 
9962 

6 

7 
8 
9 
10 

3039 
02/2 
7385 
4558 

(732 

3027 
0/98 
7369 
4540 
/7/I 

30/5 
0/84 
7353 
4522 
1691 

3002 
0/70 
7337 
4504 
/67/ 

2990 
0/55 
7330 
4485 
/650 

2978 
0/41 
7304 
4467 
1630 

2966 
0(27 
7288 
4449 
/6/0 

2954 
0113 
7272 
4431 
/590 

2942 
0098 
7255 

44/2 
(569 

4  '2929 
5  '0084 
57239 
6-4394 
7-1549 

4-/S05  /8/7 
4'8772  '  8787 
5-5740  5757 
6'2707  2726 
6-9675  !  9696 

1830 
8802 

5773 
2745 

9717 

)842  )855 
SS/6  883) 
5790  5807 
2764  2782  I 
9737  9758 

IS67 
8845 
5823 
280) 
9779 

1880 
8860 
5840 
2820 

9SOO 

/892 

8S74 
5857 
2839 
9821 

/905 
8S89 
5873 
2857 
9S42 

6 
7 
8 
9 
10 

II 
12 
13 

H 

15 

S905 
6078 
3251 
0424 
7597 

8582 
6054 
3225 
0396 
7567 

8860 
6029 
3/98 
0367 
7537 

8838 
6005 
3/72 
0339 

7506 

88/6 
59S/ 
3/46 
03/1 

7476 

8793 
5956 
31/9 
0282 
7445 

S77/ 
5932 
3093 
0254 
74/5 

8749 
5908 
3066 
0225 
7384 

8726 
5883 
3040 
0/97 
7354 

7'8704 
8'5S59 
9-30/4 
/  0'0/69 
/  07323 

7'6642 
S'36/0 
9'0577 
97545 
(0'45/2 

6665 
3635 
0604 
7574 
4543 

66  SS 
3560 
0631 
7603 
4575 

67/1 

3585 
0659 
7632 

4606 

6734 
37/0 
0686 
766/ 
4637 

6757 
3735 
07)3 
769) 
4669 

6780 
3760 
0740 
7720 

4700 

6803 
3785 

0767 
7749 
473( 

6(26 

38/0 
0794 
7778 
4762 

6S49 
3S35 
OS2/ 
7S07 

4794 

(/ 
12 
13 
(4 
15 

16 
17 
18 
19 
20 

477  / 
(944 
9//7 
6290 
3463 

4738 
/909 
9080 
6252 

3423 

4706 
/87S 
9044 
62/3 
3382 

4673 
(840 
9007 
6/74 
3342 

4641 
(806 
S97( 
6/36 
330  / 

4608 
/77/ 
8934 
6097 
3260 

4576 
/737 

8898 
6059 
3220 

4543 
/702 
8S6/ 
6020 
3/79 

45  If 
1668 
8825 
5982 
3/39 

(  /  "4478 
12-1633 
12-8788 
(3-5943 
(4'3098 

)C/480 

(C8447 
)2'54/5 
(3-2382 
(3-9350 

)5/3 

8483 
5452 
2422 
939  / 

/546 
85(8 
5490 
246) 
9433 

/580 
8554 
5527  ; 
250/ 

9475 

16/3 

8589 
5565 
2541 
95/6 

)646 
8624 
5602 
2580 
9558 

/6SO 
8660 
5640 
2620 
9600 

17/3 
8695 
5677 
2659 
9641 

(746 
873  / 
57/5 
2699 
S6S3 

(780 
8766 
5752 
2738 
9725 

16 
17 
18 
19 

20 

21 
22 
23 

24 
25 
26 
27 
28 
29 
30 

0636 
78/0 
4983 
2/56 
9329 

0594 
7765 
4936 
2/07 
9278 

055/ 
7720 
4889 
2059 
9228 

0509 
7676 
4843 
20/0 
9(77 

0466 
763  ( 
4796 
1961 
9(26 

0423 
7586 
4749 
(9/2 
9075 

0381 
7542 
4703 
/864 
9025 

0338 
7497 
4656 
(8/5 
8974 

0295 
7452 
4609 
(766 
8923 

(S'0253 
/57408 
/6'4563 
(7-17/7 

17-8872 

(4'63/7 
/  5  -3285 
)6'0252 
(6-72/9 
(7'4IS7 

6361 
3330 
0300 
7270 
4239 

6405 
3376 
0348 
7320 
4291 

644S 
3422 
0396 
7370 

4343 

6492 
346S 
0444 
7420 
4396 

6536 
35)4 
0492 
7470 
4448 

65SO 
3560 
0540 
7520 
4500 
)490~ 
8460 
5440 
2420 
9400 

6623 
3606 
058S 
7570 

4552 

6667 
365/ 
0636 
7620 
4604 

67/1 
3697 
0683 
7670 
4656 

21 

22 
23 
24 
25 

6502 
3675 
0849 
8022 
5/95 

6449 
3621 
0792 
7963 
5/34 

6397 
3566 
0735 
7904 
5073 

6344 
35/( 

0678 
7845 
50/2 

629  1 

3456 
062( 
7786 
495( 

6238 

3402 
0565 
7728 
4891 

6186 

3347 
0508 
7669 
4830 

6133 
3292 
045/ 
76/0 
4769 

6080 
3237 
0394 
7551 
4708 

IS'6027 
19-3182 
20-0337 
20-7492 
2T4647 

I8-//54 
18-8/22 
/9'50S9 
20-2057 
20  '9024 

(209 
8/78 
5/48 
2//7 

9087 

/263 
8235 
5206 
2/78 
9/50 

1317 
8291 

5265 
223S 
92/2 

(37) 

S3<47 
5323 
2299 
9275 

)426 

S403 
5381 
2359 
9337 

/534 

85/6 
5498 
2480 

9462 

/58S 
8572 
5556 
2540 
9525 

/642 
8628 
56/5 
260/ 
9587 

26 

27 
28 
29 
30 

3) 
32 
33 
34 
35 

2368 
954/ 
67/4 
3887 
1061 

2305 
9476 
6647 
3819 
0990 

2242 
94// 
6580 
3750 
09/9 

2/79 
9346 
65/4 
368/ 
0848 

2//7 
9282 
6447 
36/2 
0777 

2054 
92/7 
6380 
3543 
0706 

(99/ 
9/52 
63/3 
3474 
0635 

/928 
9087 
6246 
3405 
0564 

(865 
9022 
6/79 
3336 
0492 

22-/802 
22-8957 
23'6//2 
24  '3266 
25'042/ 

21  '5992 
22-2959 
22-9927 
23-6894 

24-3862 

6057 
3026 
9996 
6965 

3935 

6/2) 
3093 
#064 
7036 
4008 

6/86 
3160 
0/33 
7/07 
40S/ 

6250 
3226 
0202 
7/78 
4154 

6315 
3293 
027/ 
7249 
4227 

6380 
3360 
0340 
7320 
4300 

6444 
3426 
0408 
7390 

4372 

6509 
34"93 
0477 
746/ 

4445 

6573 
3559 
0546 
7532 
45/8 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 

8234 
5407 
2580 
9753 
6926 

8161 
5332 
2503 
9674 
6845 

8088 
5257 
2426 
9595 
6764 

80/5 
5/82 
2349 
95/6 
6683 

7942 
5/07 
2272 

9437 
6602 

7869 
5032 
2/95 
9358 
652/ 

7796 
4957 
2//8 
9279 
6440 

7723 
4681 

2040 
9/99 
6358 

7649 
4806 
(963 
9(20 
6277 

257576 
26-4731 
27-/8S6 
27  '904  / 
28-6/96 

25-0829 
25-7797 
26-4764 
27'/732 
27'8699 

0904 
7874 
4843 
)8/3 
8783 

0979 
795  / 
4923 
/894 
8866 

(054 
8028 
5002 
/976 
8949 

1130 

8/05 
508  / 
2057 
9033 

/205 
8182 
5/60 
2/38 
9//6 

/280 
8260 
5240 
2220 
9200 

/355 
8337 
53/9 
230( 
92S3 

(430 
8414 
5398 
2382 
9366 

/504 
849  / 
5477 
2463 
9449 

36 

37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

4100 
(273 
8446 
56/9 
2792 

40/6 
MM 

8359 
5530 
270) 

3933 
(102 
8272 
544  / 
2610 

3850 
/0/7 
8184 
5351 
25/9 

3767 
0932 
8097 
5262 
2427 

36S4 
0847 
80/0 
5/73 
2336 

360/ 
0762 
7923 
5084 
2245 

35/7 
0676 
7835 
4994 
2/53 

3434 
059  / 
7748 
4905 
2062 

29  '335  / 
30-0506 
30-7660 
3/-4S/5 
32'  /  970 

28-5667 
29-2634 
29'9602 
30-6569 
3C3537 

5752 
2722 
969  / 
6661 
3630 

5S38 
2809 
97S/ 
6753 
3724 

5923 
2897 
9871 
6844 
38/8 

6009 
2984 
9960 
6936 
39/2 

6094 
3072 
#050 
7028 
4006 

6/80 
3/59 
0/39 
7//9 

4099 

6265 
3247 
0229 
72(( 
4(93 

6350 
3334 
03/9 
7303 
4287 

6436 
3422 
0408 
7394 
4381 

4) 
42 
43 
44 
45 
46 
47 
48 
49 
50 

9965 
7/39 
43/2 
US  5 
8658 

9872 
7043 
42/4 
1386 
8557 

9779 
6948 
4117 
(286 
8455 

9686 
6853 
4020 
//87 
8354 

9592 
6757 
3922 
(087 
8252 

9499 

6662 
3825 
0988 
8/51 

9405 
6566 
3727 
0888 
8049 

93/2 
647/ 
3630 
0789 
7948 

92/9 
6376 
3532 

0689 
7846 

32'9I25 
33-6280 
34-3435 
35-0590 
35-7745 

32-0504 
32-7472 
33-4439 
34'  (406 

34-8374 

0600 
7570 
4539 
/509 
8478 

0696 
7668 
4639 

loll 
8583 

0792 
7766 
4739 
1713 

8687 

0888 
7864 
4839 
1815 
8791 

0984 
7962 
4939 
19/7 
8895 

/079 
8059 
5039 
2019 
8999 

1/75 
8157 
5/39 
2/2/ 

9/04 

)27/ 

8255 
5239 
2223 
920S 

(367 
8353 
5339 
2325 
9312 

51 
52 
53 

54 
55 
56 
57 
58 
59 
60 

5831 
3004 
0/78 
735  / 
4524 
1697 
8870 
6043 
32/6 
0390 

5728 
2899 
#070 
724  / 
44/2 

5624 
2794 
9963 
7/32 
430/ 

5521 
2688 
9855 
7022 
4(89 

54/7 
2583 
9748 
69/3 
4078 

53/4 
2477 
9640 
6803 
3966 

52/0 
237/ 
9532 
6693 
3854 

5/07 
2266 
9425 
6584 
3743 

5003 
2/60 
93/7 

6474 
3631 

36-4^00 
37'2055 
37-9209 
38'6364 
39-35/9 

35'534/ 
36-2309 
36  9276 
37-6244 
3S'32M 

5448 
24/7 
9387 
6357 
3326 

5554 
2526 
9498 
6469 
344) 

5661 
2634 
9608 
6582 
3555 

5767 
2743 
97/9 
6694 
3670 

5873 
285  / 
9829 
6807 
3785 

5979 
2959 
9939 
69/9 
38P9 

6086 
3068 
#050 
7032 

40/4 

6/92 
3/76 
0/60 
7/44 
4/2S 

6298 
3284 
0270 
7257 
4243 

51 

52 
53 

54 
55 
56 
57 
58 
59 
60 

1584 
8755 
5926 
3097 
0268 

/470 
8639 
5808 
2977 
0(46 

(356 
8523 
569  ( 
2858 

#025 

/243 

8408 
5573 
2738 
9903 

//29 
8292 
5455 
26/8 
978/ 

/0/5 

8/76 
5337 
2498 
9659 

0902 
0061 

5220 
2379 
9538 

0788 
7945 
5/02 
2259 
94/6 

40'0674 
40'7S29 
4/-49B4 
42  2139 
42-9294 

39-0(79 
39-7)46 
40'4((4 
4O08) 

4C8049 

0296 
7265 
4235 
/204 
8/74 

0412 

7384 
4356 
)327 
8299 

0529 
7503 

4477 
(450 
8424 

0646 
7622 
4598 
/573 
8549 

0763 
774  / 
47/8 
(696 
8674 

0879 
7859 
4839 
(8)9 
8799 

0996 
7978 
4960 
/942 

8924 

1113 

8097 
5081 
2065 
9049 

(229 
82/5 
5202 
2/88 
9/74 

61 
62 
63 
64 
65 

7563 
4736 
(909 
9082 
6255 

7439 
46/0 
(78/ 
8953 
6/24 

73/5 
4485 
(654 
8823 

S',-92 

7192 
4359 
(526 
8693 
5860 

7068 
4233 
/398 
8563 
5728 

6944 
4/07 
/270 
8433 
5596 

6820 
39S/ 
1(42 
8303 
5464 

6696 
3855 
/0/4 
8/73 
5332 

6573 
3729 
0886 
8043 
5200 

43-6449 
44-3603 
45-0758 
4579/3 
46'5068 

42'50/6 
43-/9S4 
43'895/ 
44-59/9 
45  2886 

5/43 
2(13 
9083 
6052 
3022 

527) 
2242 
92/4 
6/86 
3/57 

5398 
2372 
9345 
6319 
3293 

5525 
250  / 
9477 
6453 
3428 

5652 
2630 
9608 
6586 
3564 

5779 
2759 
9739 
67)9 
3699 

5906 
2888 
9870 
6853 
3835 

6033 
30/7 
#002 
6986 
3970 

6/60 
3/47 
0/33 
7/)9 
4)05 

61 

62 
63 
64 
65 

66 

67 
68 
69 

70 

3429 
0602 
7775 
4948 
2/2( 

3295 
0466 
7637 
4808 
(979 

3161 

0330 
7499 
4668 
(837 

3027 
0194 
736/ 
4528 
/695 

2893 
#058 
7223 
4388 
(553 

2759 
9922 
7085 
4248 
/4// 

2625 

9786 
6947 
4/08 
(269 

249  / 
9650 
6809 
3968 
//27 

2357 
95/4 
667/ 

3828 
0985 

4  7  '2223 
47-9378 
48  6533 
49-3688 
50'OS43 

45-9854 
46-6821 
47-3789 
48-0756 
48-7724 

9991 
696  ( 
3930 
0900 
7870 

#/29 
7/0/ 
4072 
1044 
80/6 

0267 
7240 
4214 
1188 
8/62 

0404 
7380 
4356 
/332 
8307 

0542 
7520 
4498 
(475 
8453 

0679 
7659 
4639 
/6/9 

8599 

08/7 
7799 
478/ 
(763 

8745 

0954 
7938 
4922 
/907 
6S9/ 

)09) 

8078 
5064 
2050 
9036 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 

9294 
6468 
364  ( 
08/4 
7987 

9/5( 
6322 
3493 
0664 
7835 

9007 
6/76 
3345 
05/4 
7683 

8863 
6030 
3/97 
0364 
753) 

87/8 
5884 
3049 
02/4 
7379 

8574 
5737 
2900 
#063 
7226 

8430 
559  / 
2752 
99/3 
7074 

8286 
5445 
2604 
9763 
6922 

8/42 
5299 
2456 
96/3 
6770 

507998 
51-5152 
52-2307 
52-9462 
53-66/7 

49'469/ 
50-/658 
SO'8626 
5  /  '5593 

52'25fi/ 

4839 
(809 
8778 
5748 
27/7 

49S7 
(959 
893) 
5902 

2874 

5/35 
2/09 
9083 
6056 
3030 

5283 
2259 
9235 
6111 
3187 

543/ 
2409 
9387 
6365 

3343 

5579 
2559 
9539 
65/9 

3499 

5727 
2709 
969/ 
6(573 
3655 

5875 
2S59 
9843 
6827 
Mil 

6023 
3009 
9995 
698) 

3968 

71 

72 
73 

74 
75 

76 
77 
78 
79 
80 

5/60 
2333 
9507 
6680 
3853 

5006 
2/77 
9348 
6520 
369  / 

4852 
202J 
9/90 
6359 
3528 

4698 
(865 
9032 
6/99 
3366 

4544 
1709 
8874 
6039 
3204 

4389 
(552 
87/5 
5879 
3042 

4235 
/396 
8557 
57/8 
2879 

408/ 
(240 
8399 
5558 
27/7 

3926 
(083 
8240 
5397 

2554 

54-3772 
55-0927 
55  8082 
55-5237 
57-2392 

52-9528 
53-6496 
54-3463 
55  "043  / 
55-7398 

9687 
6657 
3626 
0596 
7565 

9845 
6817 
3789 
0760 
7732 

#004 
6978 
395/ 
0925 
7899 

0162 
7/38 
4//4 
)090 
8066 

032  / 
7299 
4277 
(254 
8:'32 

0479 
7459 
4439 
(4/9 
8399 

0637 
76/9 
4602 
(584 
8566 

0796 
7780 
4764 
/748 
8732 

0954 
7940 
4926 
/9/2 
8899 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

/026 
S/99 
5372 
2546 
97/9 

0862 
8033 
5204 
2375 
9546 

0698 
7867 
5036 
2205 
9374 

0533 
7700 
4867 
2035 
9202 

0369 
7534 
4699 
1864 
9029 

0205 
7368 
453/ 
/694 
8857 

#040 
720/ 
4362 
(523 
8684 

9876 
7035 
4/94 
(353 
85/2 

97// 
6868 
4025 
//82 
8339 

57-9546 
58-670/ 
59-3856 
60'IOH 
60-8/66 

56-4366 
57-1333 
57  '830  / 
58-5268 
59  "2236 

4535 
)504 
8474 
5443 
24)3 

4704 
(675 
8647 
56)9 
2590 

4873 
/846 
8820 
5794 
2768 

5042 
20/7 
8993 
5969 
2945 

52/0 
2/88 
9/66 
6/44 
3)22 

5379 
2359 
9339 
63/9 
3299 

554S 
2530 
95)2 
6494 
3476 

57/6 
2701 
9685 
6669 
3653 

5885 
287/ 
9857 
6844 
3830 

91 

82 
83 
84 
85 

86 
87 
88 
89 
90 

6892 
4065 
(238 
84  ft 
5584 

67/8 
3889 
1060 
823  / 
5402 

6543 
37/2 
088( 
8050 
5220 

6369 
3536 
0703 
7870 
5037 

6(94 
3359 
0524 
7689 
4854 

6020 
3/83 
0346 
7509 
4672 

5845 
3006 
#(67 
7328 

4489 

5670 
2829 
9988 
7/47 

4306 

5496 
2653 
98(0 
6967 
4(23 

6T532/ 
62-2476 
62-9631 
63-6786 
64  '394  / 

59-9203 
60-6/7) 
6/-3/3S 
62-0/06 
62-7073 

9383 
6352 
3322 
029) 
726) 

9562 

6534 
3505 
0477 
7449 

974  ( 
67(5 
3689 
0663 
7636 

992/ 
6896 

3872 
0848 
7824 

«/00 

707S 
4056 
/034 
80// 

0279 
7259 
4239 
(2/9 
8/99 

0458 
7440 
4422 
)404 

8386 

0637 
762) 
4605 
(590 

8574 

08)6 

7S02 
4789 
(775 
876( 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 

;oo 
45 

2758 
993/ 
7/04 
4277 
1450 

2573 
9744 
69/5 
4087 
/258 

2389 
9558 
6727 
3896 
(065 

2204 
937  / 
6538 
3705 
0872 

20/9 
9/85 
6350 
35/5 
0680 

/835 
8998 
6I6/ 
3324 

0487 

/650 
88// 
5972 
3/33 
0294 

/465 
8624 
5783 
2942 
4101 

(280 
8437 
5594 
275  ( 

9908 

65/095 
65-8250 
66-5405 
67-2560 
67-97/5 

63  "404  / 
64-/008 
64-7976 
65-4943 
66-191  / 

4230 
(200 
8)70 
5/39 
2/09 

4420 
(392 
8364 
5335 
2307 

4610 
(584 
8557 
553) 
2505 

4800 
(776 
875/ 
5727 
2703 

4989 
/967 
8945 
5923 
290  / 

5/79 
2/59 
9/39 
6/19 
3099 

5368 
235) 
9333 
63/5 
3297 

5558 
2542 
9526 
65(0 
3495 

5747 
2734 
9720 
6706 

369? 

91 
92 
93 
94 
95 

8623 
5797 
2970 
#(43 
7316 

8429 
5600 
277( 
9942 
7//3 

8294 
5403 
2572 
974  ( 

6911 

8039 
5207 
2374 
9541 

6708 

7845 
50/0 
2/75 
9340 
6505 

7650 
48/3 
(976 
9/39 
6302 

7455 
46/6 
/777 
8938 

6099 

7260 
44/9 
/578 

8737 
5S96 

7065 
4222 
1379 
8536 
5693 

68'6S70 
69-4025 
70-//80 
70-8335 
7/-5490 

66-8878 
67-5845 
68-28/3 
68-9780 
69-6748 

9078 
6048 
30/7 
9987 
6957 

9278 
6250 
3222 
#/93 
7/65 

9479 
6452 
3426 
0400 
7374 

9679 
6655 
3630 
0606 
7582 

9879 
6857 
3835 
08/3 
779  / 

#079 
7059 
4039 
/0/9 

7999 

0279 
726  / 
4243 
/225 

8207 

0479 
7463 

4447 
/43/ 
84/5 

0678 
7665 
4651 
(637 
8623 

96 
97 
98 
99 
100 

5ff 

4!/  |  48' 

47'  40'   45'  |  44'   43'  |  42'  |  41' 

.r)0' 

4!)'   48'   47' 

4ti'   45'  |  44'  !  43' 

42' 

41 

0 

ISlNE. 

COSINE.           45° 

TRAVERSE  TABLES. 


44 
/ 

2 
3 
6. 
S 

COSTNK. 

SINE.            44° 

20'  |  21'  |  22'   23'   24'  |  25'   2(i'   •>.!' 

28' 

29' 

2(1'    21'  !  22'  |  23' 

24'  |  25' 

20'   27' 

28'  |  2!)' 

/ 
2 
3 
4 
5 

7153 
4306 
(459 
861  / 

5764 

7/5; 

4302 
(452 
8603 
5754 

7/49 
4298 
(446 
8595 

5744 

7/47 
4294 
/440 
85S7 
5734 

7/45 
4289 
/434 
8579 
5724 

7/43 
4285 
/428 
857/ 
57/3 

7/4/ 
4281 
/422 
8563 
5703 

7/39 
4277 
/4/6 
8554 
5693 

7/37 
4273 
(4(0 

8546 
5683 
28/9 
9956 
7093 
4229 
/366 

•7)35 
C4269 
2-/404 
2'853S 
3'5673 

-6988 
1  '3977 
2-0965 
2-7953 
3-4942 

6990 
398( 
097( 
7962 
4952 

6992 
3985 
0977 
7970 
4962 

6995 
3989 
0984 
7978 
4973 

6997 
3993 
0990 
7987 
4983 

6999 
3997 
0996 
7995 
4994 

7001 
4002 
(002 
8003 
5004 

7003 
4006 
(009 
80(1 
50(4 

7005 
40(0 
(015 
8020 
5025 

7007 
4014 
(02( 
8028 
5035 

6 

7 
8 
9 

10 

29/7 
0070 
7223 
4376 
/529 

2905 
0056 
7207 
4357 
1508 

2893 
0042 
7/90 
4339 
(488 

2S8/ 
0027 
7/74 
432/ 
1468 

2868 
40/3 
7/58 
4303 
/447 

2856 
9999 
7/42 
4284 
/427 

2844 
99S5 
7/25 
4266 
(407 

2832 

9970 
7/09 
4248 
/3S6 

4'2S07 
4'9942 
5-7076 
6  42() 
7-I345 

4'(930 
4-89/8 
5-5907 
6'2895 
6  '9883 

1942 
8933 
5923 
29/4 
9904 

/955 

8947 
5940 
2932 
9925 

(967 
8962 
5956 
295) 
9946 

1980 
8976 
5973 
2970 
9966 

(992 
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(946 
8943 
5939 
2936 
9933 

(979 
8978 
5977 
2976 
9974 

2013 
9013 
60/4 
30/5 
#016 

2046 
9049 
6052 
3054 
0057 

2079 
9084 
6089 
3094 
0099 

2(/2 
9/(9 
6126 
3(33 
0140 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

02/0 
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4422 

;57/ 

8720 
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9868 
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40/7 
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8069 
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1161 
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22 
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24 
25 

26 
27 
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30 

5974 
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0280 
7433 
4586 

5922 
3072 
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7374 
4525 

5869 
30/7 
0/66 
73/5 

4464 

58/6 

2963 
0/09 
7256 
4403 

5763 

2908 
#052 
7/97 
4342 

57/0 
2853 
9995 
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5657 

2798 
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7079 
4220 
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2743 
9881 
7020 
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2688 
9824 
696/ 
4097 
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(S'8685 
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97(2 

(804 
8797 
5789 
2782 
9774 

(858 

8853 
5848 
2842 
9837 
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2902 
9899 

(966 
8965 
5964 
2963 
996( 
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9021 
6022 
3023 
#024 

2075 
9077 
6080 
3083 
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9/33 
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3/43 
0148 
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9)89 
6/97 
3204 
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30 
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35 

(739 
8892 
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0350 
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8827 
5977 
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0279 
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8767 
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3059 
0208 
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8636 
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2990 
0/37 
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2921 
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/423 
8566 
5709 
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9994 
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2782 
9923 

(297 
8436 
5574 
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9852 
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8371 
5507 
2644 
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22-8305 
23-5440 
24-2574 
24'9709 
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22-3626 
23-06/4 
23-7603 
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6702 
3693 
0683 
7673 
46*4 

6767 
3759 
0752 
7744 
4737 

6831 
3826 
0820 
78(5 
4809 

6896 
3892 
0889 
7886 
4882 

6960 
3959 
0957 
7956 
4955 

7024 
4025 
(026 
8027 
5028 

7089 
4092 
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8(68 
5/73 
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4225 
(232 
8239 
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33 
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35 
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40 
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7283 
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8724 
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8406 
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26-5556 
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27-9533 
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57(4 
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8875 
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2869 
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(954 
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2950 
9948 
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3274 
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40 
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45 
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7573 
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/2/3 
82(7 
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45 
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50 
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8845 
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5898 
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9892 
7033 

8376 
55/5 
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5539 
2529 
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5639 
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9624 
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8744 
5739 
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(845 
8842 
5838 
2835 
9832 
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5938 
2937 
9936 

2036 
9037 
6038 
3039 
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6(38 
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9232 
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3242 
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55 
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57 
58 
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60 
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53 
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55 

4796 
(949 
9/02 
6255 
3407 
0560 
77/3 
4866 
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9/72 

4692 
1843 
8994 
6/45 
3296 

4589 
(737 
8886 
6035 
3184 

4485 
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8778 
5925 
3072 

438/ 
1526 
867/ 
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2960 
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1420 
8563 
5705 
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8455 
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2736 

4070 
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5485 
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3966 
(102 
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39-2400 

35'6404 
36-3392 
37-0381 
37-7369 
38-4357 
39-1346 
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4472 
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7594 
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2556 
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37/7 
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7706 
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8690 
5684 
2679 
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6828 
3825 
0822 
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1811 
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2801 
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6934 
3933 
0932 
7930 
4929 
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8927 
5925 
2924 
9923 

7040 
4041 
1042 
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2044 
9045 
6046 
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#047 

7/46 
4/49 
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5(58 
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56 
57 
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60 
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4394 
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/058 
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2973 

#//s 

7263 
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5701 
2843 
9986 
7/29 

8393 
5534 
2674 
9815 
6956 

8228 
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90 
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64-2925 
64-99)3 
65-6902 
66-3890 

6/26 
3//6 
#/07 
7097 
4088 

63/5 
3308 
0300 
7293 
4285 

6505 
3499 
0494 
7488 
4483 

6694 
3690 
0687 
7684 
4680 

6883 
388( 
0880 
7879 
4878 

7072 
4073 
(073 
8074 
5075 

726  ( 
4264 
(267 
8269 
5272 

7450 
4455 
/460 
8465 
5469 

7639 
4646 
(653 
8660 
5667 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

45 

6675 
3828 
098/ 
8133 
5286 

6480 
3631 
078/ 
7932 
5083 

6284 
3433 
0582 
773/ 

4880 

6069 
3236 
0383 
7529 
4676 

5894 
3039 
#/83 
7328 
4473 

5698 
284/ 
9984 
7/26 
4269 

5503 
2644 
9784 
6925 
4066 

5307 
2446 
9585 
6723 

3862 

5112 

2248 
9385 
6522 
3658 

68-49(6 
69-2051 
69  '9  (85 
70-6320 
71  '3454 

67-0878 
67-7867 
68-4855 
69"  (843 
69-8832 

1078 
8068 
5059 
2049 
9040 

(278 

8270 
5263 
2255 
9248 

(477 
8472 
5466 
246  ( 
9456 

(677 
8673 
5670 
2667 
9663 

(876 
8875 
5874 
2872 
987( 

2076 

9077 
6077 
3078 
#079 

2275 
9278 
628( 
3284 
0287 

2474 

9479 
6484 
3489 
0494 

2674 
968( 
6688 
3695 
0702 

96 
97 
98 
99 
(00 

40' 

39' 

38' 

37'   36' 

35'  |  34'  |  33' 

3-2'    31' 

40'    39'  |  38'  |  37'  |  3(5'   35'   34' 

33'   32' 

31' 

SINE. 

COSINE.            45° 

267 


TRAVERSE  TABLES. 


44 

/ 

2 
3 
4 
5 

CoSIXE. 

SINK. 

44° 

( 

2 

3 
4 
5 

31)'  !  31' 

32' 

33' 

34' 

35'   36'   37'   38'    39' 

30'    31' 

32'   33'  |  34'  |  35' 

3li'   37' 

38' 

39 

7/33 
4265 
1398 
8530 
5663 

7/30 
426  ( 
/39/ 
8522 
5652 

7/28 
4257 
(385 
85/4 
5642 

7/26 
4253 
(379 
8506 
5632 

7/24 
4249 
/373 
8497 
5622 

7/22 
4245 
/367 
8489 
56(2 

7/20 
424  / 
I36/ 
848( 

5601 

7118 
4236 
1355 

8473 
5591 

7//6 
4232 
1349 
8465 
558( 

•7114 
1  -4228 
2-1342 
2'8457 
3-5571 

'7009 
/'40/8 
2-/027 
2'8036 
3-5045 

70M 
4022 
1094 

8045 
5056 

70/3 
4026 
(040 
8053 
5066 

70/5 
403  ( 
1046 
8061 
5077 

70/7 
4035 
/052 
8070 
5087 

70/9 
4039 
/05S 
8078 
5097 

7022 
4043 
(065 

8086 
5/08 

7024 
4047 
(07( 
8094 
5//8 

7026 
405( 
(077 
8/03 

5/28 

7028 
4055 
/063 

si  /; 

5/39 

6 

7 
8 
9 
10 

2795 
9928 
7060 
4/93 
1325 

2783 
99/3 
7044 
4/74 
/305 

2771 
9899 
7027 
4/56 
1314 

2758 
9885 
701  / 
4/37 
1264 

27.;6 
9870 
6995 
41/9 
1243 

2734 
9856 
6978 
4/0( 
(223 

2722 
9842 
6962 
4082 
(203 

2709 
9828 
6946 
4064 
//82 

2697 
9813 
6929 
4046 
1/62 

4-2685 
4-9799 
5-69/3 
6'4027 
7'II4I 

4-2055 
4  9064 
5'6073 
6-3082 
7-009/ 

2067 
9078 
6089 
3101 

01  12 

2079 
9093 
6106 
3//9 
0/32 

2092 
9/07 
6/23 
3(38 
0/53 

2(04 
9(22 
6(39 
3/56 
0/74 

2//7 
9/36 
6/56 
3/75 
0/95 

2/29 
9151 
6/72 
3194 
02/5 

2142 
9/65 
6/89 
32/2 

0236 

2/54 
9/80 
6205 
323  / 
0257 

2(66 

9/94 
6222 

3250 
0277 

6 
7 
8 
9 

(0 

11 
12 
13 
14 
IS 

8458 
5590 
2723 
9855 
6988 

8435 
5566 
2696 
9827 
6957 

8413 
5541 
2670 
9798 
6926 

8390 
55/7 
2643 
9769 
6896 

8368 
5492 
26/6 
974/ 
6865 

8345 
5468 
2590 
97/2 
6835 

8323 
5443 
2563 
9684 
6804 

8300 
5419 
2537 
9655 
6773 

8278 
5394 
25/0 
9626 
6743 

7'8255 
S'5370 
9  '24  84 
9'9598 
10-6712 

7'7/DO 
S'4/09 
9-///S 
9'8/27 
/0'5(36 

7/23  7/46 
4/34  4(59 
(145  /I72 
8/56  8/85 
5/68  5/99 

7/68 
4/84 
//99 
82/4 
5230 

7/9( 
4209 
/226 
8243 
526  / 

72/4 
4234 
/253 
8272 
5292 

7237 
4258 
1280 
830/ 
5323 

7260 
4283 
/307 
8330 
5354 

7282 
4308 
/334 
8359 
5385 

7305 
4333 
/36/ 
6388 
5416 

/( 

fa 

(3 

M 

IS 

16 
17 
18 
19 

20 

4(20 
/253 
8385 
55/8 
2650 

4087 
1218 
8348 
5479 
2609 

4055 
1193 

83/2 
5440 
2569 

4022 
//49 
8275 
540! 

2528 

3990 

1114 
8238 
5363 

2487 

3957 
/079 
820  ( 
5324 

2446 

3924 
1044 
8/65 
5285 

2405 

389  / 
1010 
8/28 
5246 
2364 

3859  (  (  '3826 
0975  (2-0940 
809  /  /  2  "8054 
5207  ,  (3-5/68 
2323  14-2283 

(C2(45 
(C9(55 
(2'6/64 
/3'3/73 
/4-0/S2 

2(79 

9/90 
6201 
32/2 
0223 

22/2 
9225 
6238 

3252 
0265 

2245 
9260 
6276 
329/ 
0306 

2278 
9296 
63/3 
3330 

0348 

231  / 
9331 
6350 
3370 

0389 

2344 
9366 
6388 
3409 
043  / 

2378 

940  / 
642f 
3448 
0472 

2411 

9436 
6462 
3488 
05/3 

2444 

9472 
6499 
3527 
0555 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

9783 
69/5 
4048 
II  SO 
83/3 

9740 
6870 
400  / 
1131 
8262 

9697 
6825 
3954 
(082 

tan 

9654 
6780 
3907 
(033 
8(60 

96/( 
6736 
3860 
0984 
8109 

9568 
669  / 
38/3 
0935 
8058 

9525 
6646 
3766 
0886 
8007 

9483 
660/ 
37/9 
0837 
7955 

9440 
6556 
3672 
0788 
7904 

I4'9397 
IS'6511 
16-3625 
17-0739 
17-7853 

/47/9/ 
/5-4200 
/6-/209 
/6'82/S 
(7  '5227 

7235 
4246 
/257 
8268 
5279 

7278 
429  / 
(305 
63/8 
533  / 

7322 
4337 
/352 
8368 
5383 

7365 
4383 
1400 

84/7 
5435 

7409 
4428 
1448 
8467 
5486 

7452 
4474 
1495 
8517 
5538 

7496 
45/9 
/543 
8566 
5590 

7539 
4565 
/590 
86(6 
5642 

7583 
46(0 
/638 
8666 
5694 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 

27 
28 
29 
30 

5445 
2578 
97/0 
6843 
3975 

5392 
2523 
9653 
6783 
39/4 

5339 
2468 
9596 
6724 
3853 

5286 
24/2 
9539 
6665 

3792 

5233 
2357 
9482 
6606 
3730 

5180 
2302 
9424 
6547 
3669 

5/27 
2247 
9367 
6488 
3608 

5074 
2192 
93/0 

6428 
3547 

502  ( 
2(37 
9253 
6369 
3485 

18-4967 
19-2082 
I9'9I96 
20'63IO 
2T3424 

(8-2236 
(8-9246 
(9-6255 
20-3264 
2C0273 

2290 
9302 
63/3 
3324 
0335 

2344 
9358 
637( 

3384 
0397 

2398 
94/3 
6429 
3444 
0459 

2452 
9469 
6487 
3504 
0522 

2506 
9525 
6545 
3564 
0584 

2560 
9581 
6603 
3624 
0646 

26/4 
9637 
6661 

3684 
0708 

2667 
9693 
67/9 
3744 
0770 

272/ 
9749 
6777 
3804 
0832 

31 
32 
33 
34 
35 

1108 
8240 
5373 
2505 
9638 

/044 
8/75 
5305 
2436 
9566 

0981 
8110 
5238 
2366 
9495 

09/8 
8044 
5/7/ 
2297 
9423 

0855 
7979 
5/03 
2228 
9352 

079/ 
79(4 
5036 
2(58 
928( 

0728 
7848 
4969 
2089 
9209 

0665 
7783 
490/ 
2019 
9138 

060/ 
77/8 
4834 
/950 
9066 

22-0538 
22-7652 
23-4766 
24-/880 
24-8995 

21  '7282 
22  '4  29  ( 
23'(300 
23-8309 
24-53(8 

7346 
4357 
(369 
8380 
539  ( 

74/0 
4424 
(437 
8450 
5463 

7475 
4490 
1505 
8521 
5536 

7539 
4556 
(574 
859  / 
5609 

7603 
4623 
(642 
8662 
5681 

7667 
4689 
1711 
8732 
5754 

7732 
4755 
(779 
8802 
5826 

7796 
4822 
/847 
8873 
5899 

7860 
4838 
/9/5 
8943 
5971 

31 
32 
33 
34 
35 

36 
37 
38 

39 
40 

6770 
3903 
/035 
8168 
5300 

6697 
3827 
0958 
8088 
52/9 

6623 
3752 
0880 
8009 
5/37 

6550 
3676 
0803 
7929 
5055 

6476 
360/ 
0725 
7849 
4974 

6403 
3525 

0648 
7770 
4892 

6329 
3450 
0570 
7690 
48/0 

6256 
3374 
0492 
761  / 

4729 

6/82 
3298 
04/5 
753  / 

4647 

25-6(09 
26  "3223 
27-0337 
27745) 
28-4565 

25-2327 
25-9336 
26-6346 
27-3355 
28-0364 

2402 
94/3 
6424 
3436 
0447 

2477 
9490 
6503 
35/6 
0530 

2551 

9567 
6582 
3597 
06/3 

2626 
9643 
666/ 
3678 
0695 

270  / 
9720 
6739 
3759 
0778 

2775 
9797 
6818 
3840 
086  / 

2850 
9873 
6897 
3920 
0944 

2924 
9950 
6976 
400/ 
/027 

2999 
#026 
7054 
4082 
1110 

36 
37 
38 
39 

40 

41 
42 
43 
44 
45 

2433 
9565 
6698 
3830 
0963 

2349 
9480 
66/0 
3740 
087/ 

2265 
9394 
6522 
365  / 
0779 

2/82 
9308 
6435 
356  / 
0687 

2098 
9222 
6347 
347  / 
0595 

20(4 
9/37 
6259 
338/ 
0504 

/93/ 
9051 
6/7( 
329  ( 
04(2 

(847 
8965 
6083 
3202 
0320 

(763 
8879 
5995 
31  12 
0228 

29-/67P 
29-8793 
30-5908 
3)  "3022 
32-0/36 

287373 
29-4382 
30'/39( 
30-8400 
3  /  '5409 

745S 
4469 
/480 
849  / 
5503 

7543 
4556 
/569 
8583 
5596 

7628 
4643 
/659 
8674 
5689 

77/3 
4730 
(748 
8765 
5782 

7798 
48/7 
/837 
8856 
5876 

7883 
4904 
1926 
8947 
5969 

7968 
499/ 
20/5 
9038 
6062 

8053 
5078 
2/04 
9/30 
6/55 

8/37 
5/65 
2/93 
922  / 
6248 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

8095 
5228 
2360 
9493 
6625 

800  / 
5/32 
2262 
9393 
6523 

7908 
5036 
2/64 
9293 
6421 

78/4 
4940 
2066 
9/93 
63/9 

7720 
4844 
(969 
9093 
62/7 

7626 
4748 
/87/ 
8993 
6//5 

7532 
4652 
(772 
8893 
60/3 

7438  7344 
4556  4460 
(674  (576 
8793  8693 
59//  5809 

32V250 
33-4364 
34-/47S 
34'8592 
35-5707 

32  '24  (8 
32  9427 
33  '6436 
34-3446 
35-0455 

25)4 
9525 
6536 
3547 
0558 

2609 
9622 
6636 
3649 
0662 

2704 
9720 
6735 
3750 
0766 

2800 
98/7 
6835 
3852 

0869 

2895 
99/5 
6934 
3953 
0973 

2990 
#0/2 
7033 
4055 
/077 

3086 
0/09 
7/33 
4/56 
1  ISO 

3I8( 
0207 
7232 
4258 
/284 

3276 
0304 
7332 
4359 
/3S7 

46 
47 
48 
49 
50 

51 
52 
53 

54 
55 

3758 
0890 
8023 
5/55 
2288 

3654 
0784 
79/5 
5045 
2/76 

3550 
0678 
7807 
4935 
2063 

3446 
0572 
7698 
4825 
/95/ 

3342 
0466 
7590 
47/5 
1839 

3237 
0360 
7482 
4604 
/727 

3/33 
0254 
7374 
4494 
16/4 

3029 
0/47 
7266 
4384 
(502 

2925 
#04  ( 
7/57 
4273 
1390 

36'282/ 
36  '9935 
37-7049 
38-4/63 
39-1277 

35  7464 
36  '4473 
37-/4S2 
37  '849  / 
38  5500 

7570 
4581 
(592 
8603 
56(4 

7675 
4689 
(702 
87/5 
5728 

7781 
4796 
/S/2 
8827 
5842 

7887 
4904 
(922 
8939 
5956 

7992 
50/2 
203  / 
905/ 
6070 

8098 
5/20 
2/4/ 
9/63 
6/84 

8204 
5227 
2251 
9274 
6298 

8309 
5335 
2361 
9386 
64(2 

84/5 
5443 
2470 
949S 
6526 

51 
52 
53 
54 
55 

56 

57 
58 
59 
60 

9420 
6553 
3685 
08/8 
7950 

9306 
6437 
3567 
0697 
7828 

9/92 
6320 
3449 
0577 
7706 

9078 
6204 
3330 
0457 

7583 

8963 
6088 
32(2 
0336 
7461 

8849 
597/ 
3094 
02/6 
7338 

8735 
5855 
2975 
#095 
72/6 

8620 
5738 
2857 
9975 
7093 

8506 
5622 
2738 
9854 
6970 

39-8391 
40-5505 
41  '2620 
4C9734 

42-6848 

39'2509 
39  95/8 
40'6527 
4  1  '3536 
42-0546 

2625 
9637 
6648 
3659 
0670 

274  / 

9755 
6768 
378  / 
0794 

2858 

9873 
6888 
3904 
09/9 

2974 
999  / 
7008 
4026 
1043 

3090 
#/09 
7/29 
4/48 
//68 

3206 
0227 
7249 
4270 
1292 

3322 
0345 
7369 
4392 
/4/6 

3438 
0463 
7489 
45(5 
(540 

3553 
058/ 
7609 
4637 
/664 

56 

57 
58 
59 
60 

61 
62 
63 
64 
65 

5083 
22/5 
9348 
6480 
36/3 

4958 
2089 
9219 
6350 
3480 

4834 
(962 
909  / 
62/9 
3348 

4709 
1836 
8962 
6089 
32/5 

4585 
(709 
8834 
5958 
3082 

4460 
(583 
8705 
5827 
2950 

4336 
/456 
8576 
5697 
28/7 

421  / 
(330 
8448 
5566 
2684 

4087 
1203 
8319 
5435 
2551 

43-3961 
44-/076 
44-8/90 
45  '5304 
46  '24/8 

42V555 
43-4564 
44'/573 
44-8582 
45-5591 

768) 
4692 
/704 
87/5 
5726 

7808 
4821 
(834 
8947 
586( 

7934 
4949 
/965 
8980 
5995 

806/ 
5078 
2095 
9//3 
6130 

8/87 
5206 
2226 
9245 
6265 

83/3 
5335 
2356 
9378 
6400 

8440 
5463 
2487 
95/0 
6534 

8566 
5592 
26(7 
9643 
6669 

8692 
5720 
2748 
9775 
6803 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

0745 
7878 
50/0 
2/43 
9275 

0611 

7741 
4872 
2002 
9/33 

0476 
7605 
4733 
1861 

8990 

034  / 
7468 
4594 
/72/ 

8847 

0207 
733  / 
4455 
/580 
8704 

#072 
7/94 
43/7 
/439 
85'  1 

9937 
7057 
4/78 
/298 
84/8 

9802 
692/ 
4039 
1157 
8275 

9667 
6784 
3900 
1016 
8132 

46-9533 

47-6647 
48'376/ 
49  0875 
49'79S9 

46-2600 
46-9609 
47'  66/8 
48-3627 
49-0637 

2737 
9748 
6759 
377/ 
0782 

2874 
9887 
6900 
39/4 
0927 

30// 
#026 
7041 
4057 
(072 

3/48 
0/65 
7/82 
4200 
/2/7 

3284 
0304 
7323 
4343 
/362 

342  / 

0443 
7464 
4486 
1507 

3558 
058  / 
7605 
4628 
(652 

3694 
0720 
7746 
477( 
(797 

3S3/ 
0859 
7836 
4914 
1942 

66 
67 
68 
69 

70 

71 
72 
73 
74 
75 

6408 
3540 
0673 
7805 
4938 

6263 
3393 
0524 
7654 
4785 

6118 
3247 
0375 
7504 

4632 

5973 
3/00 
0226 
7352 
4479 

5828 
2953 
#077 
720  / 
4326 

5684 
2806 
9928 
7050 
4/73 

5538 
2659 
9779 
6899 
4020 

5393 
25(2 
9630 
6748 
3866 

5248 
2365 
94S/ 
6597 
37/3 

50-5/03 
Sl'2217 
51  '9331 
52'6446 
53-3560 

49-7646 
50-4655 
5C/664 
5/-S673 
52-5682 

7793 
4804 
/8/5 
8826 
5838 

7940 
4953 
/967 
89SO 
5993 

8087 
5/03 
2118 
9133 
6149 

8234 
5252 
2269 
9267 
6304 

8382 
5401 
2421 
9440 
6459 

8529 
5550 
2572 
9593 
66/5 

8676 
5699 
2723 
9746 
6770 

8823 
5848 
2874 
9900 
6925 

8970 
5997 
3025 
#053 
708/ 

71 
72 
73 
74 
75 

76 

77 
78 
79 

80 

2070 
9203 
6335 
3468 
0600 

/9/5 
9046 
6176 
3307 
0437 

(760 
8889 
6017 
3/46 
0274 

1605 
8732 
5S58 
2984 

nil 

(450 

8574 
5699 
2823 
994S 

(295 

8417 
5540 
2662 

9784 

((40 
8260 
5380 
250( 
962  ( 

0985 
8103 
522/ 
2339 

9457 

0829 
7945 
5062 
2/78 
9294 

S4'0674 
54-7788 
55-4907 
56-2016 
56-9/30 

53'269/ 
53-9700 
54-6709 
55'37/S 
56-0727 

2849 
9860 
6S7/ 
3882 
0893 

3006 
#020 
7033 
4046 
(059 

3/64 
0/79 
7/94 
42/0 
(225 

332/ 
0339 
7356 

4374 
/39/ 

3479 
0498 
75/8 
4537 
/557 

3636 
0658 
7679 
470/ 
1722 

3794 
08/7 
784  / 

4864 
1888 

395  / 
0977 
8002 
5028 
2054 

4/08 
//36 
8164 
5/92 
22/9 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

7733 
4865 
(998 
9/30 
6263 

7568 
4698 
/829 
8959 
6090 

7403 
453  / 
1659 
8788 
5916 

7237 
4364 
1490 
8616 
5743 

7072 
4/96 
1321 
8445 
5569 

6907 
4029 
1151 
8273 
5396 

674/ 
3861 
0982 
8/02 
5222 

6576 
3694 
08/2 
7930 
5049 

64/0 
3526 
0642 
7759 
4875 

57-6245 
58-1359 
59-0473 
597587 
60-4701 

56-7737 
57-4746 
58-1755 
58-8764 
59-5773 

7905 
49/6 
/927 
8938 
5949 

8073 
5086 
2099 
9//2 
6125 

8240 
5256 
2271 
9286 

6302 

8408 
5426 
2443 
946  / 
6478 

8576 
5596 
26/5 
9635 
6654 

8744 
5766 
2787 
9809 
6830 

8912 
5935 
2959 
9982 
7006 

9079 
6/05 
3I3( 
#i56 
7/82 

9247 
6275 
3303 
0330 

7358 

81 
82 
83 
84 
85 

86 

87 
88 
89 
90 

3395 
0528 
7660 
4793 
/925 

3220 
0350 
7481 
46// 

1742 

3045 
#(73 

730  / 
4430 
(558 

2869 
9995 
7/22 
4248 
/375 

2694 
9818 
6942 
4066 
1191 

25/8 
9640 
6763 
3685 
/007 

2342 

9463 
6583 
3703 
0823 

2/67 
9285 
6403 
352/ 

0640 

1991 
9107 
6223 
3339 

0456 

61-1815 
61-8929 
62-6043 
63-3/58 

64-0272 

60-2782 
60-9791 
6/-6800 
62'3809 

63-08/8 

2960 
9972 
6983 
3994 
)005 

3(39 
#152 
7)65 
4)78 
((92 

33/7 
0332 
7348 
4363 
/378 

3495 
05/3 
7530 
4547 
(565 

3673 
0693 
77/2 
4732 
/75/ 

3852 
0873 
7895 
49/6 
/93S 

4030 
/053 
8077 
5/00 

2/24 

4208 
(233 
8259 
5285 
25/0 

4386 
/4/3 

844/ 
5469 
2437 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

9058 
6190 
3323 
0455 
7588 

8872 
6003 
3133 
0264 
7394 

8687 
58(5 
2944 
#072 
7200 

8501 
5627 
2754 
9880 
7007 

83/5 
5440 
2564 
9688 
68/3 

8130 
5252 
2374 
9496 
66(9 

7944 
5064 
2/84 
9304 
6425 

7758 
4876 
/994 
9112 
6231 

7572 
4688 
1804 
8920 
6037 

64-7386 
65'4500 
66-1614 
66-8728 
67-5842 

63-7827 
64-4837 
65-1846 
65  -8855 

66'5S64 

80/6 
5027 
2039 
9050 
606  ( 

8205 
52(8 
223) 
9245 
6258 

8394 
5409 
2424 
9440 
6455 

8582 
5600 
26/7 
9634 
6652 

877/ 
5790 
28/0 
9829 

6849 

8959 
598  / 
3002 
#024 
7045 

9/48 
6/7( 
3(95 
02(8 
7242 

9336 
6362 
3387 
0413 
7439 

9524 
6552 
3580 
0608 
7635 

91 
92 
93 
94 
95 

96 

97 
98 
99 
(00 

4720 
1853 

8985 

61  It 

3250 

4525 
/655 
8786 
59/6 

3047 

4329 
(457 
8586 
57/4 

2843 

4133 

(259 
8386 
55/2 
2639 

3937 

1061 
8186 
53/0 
2434 

374  (  3545 
0863  0665 
7986  7785 
5/08  4906 
2230  2026 

3349 
0467 
7585 
4704 
(822 

3(53 
0269 
7385 
450  / 
(6/7 

68  '2956 
69-0071 
69'7/SS 
70-4299 
71-1413 

67-2873 
67-9882 
6S-6S9/ 
69-3900 
70-0909 

3072 
#083 
7094 
4/06 
1117 

327) 

0284 
7298 
43)) 
/324 

3470 
0485 
750/ 
45/6 
(53) 

3669 
0687 
7704 
472  1 
/739 

3868 
0888 
7907 
4926 

1946 

4067 
/089 
8//0 
5/32 
2153 

4266 
(289 
83/3 
5336 

2360 

4465 
/490 
85/6 
5542 
2567 

4663 
/69/ 
87/9 

5746 
2774 

96 
97 
98 
99 
100 

3t>' 

W' 

28'   27'   '2<>' 

•_'")' 

24 

'2.3' 

•2-2'  1  21' 

3(1' 

•29'  \  28'  !  27' 

!!<)'  |  2i>'   -24'   23^ 

22' 

•21' 

45° 

SINE. 

COSINE.            45° 

268 


TRAVERSE  TABLES. 


44 
i 

i 
i 

COSINE. 

SINE.            44° 

40' 

41' 

4-2'   43'  |  44'   4.V   4<>'  |  47'  |  48'    49' 

40'  |  41'  |  42'   43'  i  44' 

45' 

41; 

47' 

48' 

49' 

7/12 
4224 
(336 
8448 
5560 

7110 
4220 
(330 
8440 
5550 

7/08 
42/6 
/324 
8432 
5540 

7106 
4212 
1318 
8424 
5530 

7/04 
4208 
/3/2 
8416 
5520 

7102 
4204 
(306 
8407 
5509 

7/00 
4200 
(299 
8399 
5499 

7098 
4(96 
1293 
839( 

54S9 

7096 
4(91 
(287 
8383 
5479 

•7094 
I  '4/87 
2'/28/ 
2'8375 
3  '5468 

•7030 
C4060 
2-/089 
2'8(/9 
3-5/49 

7032 
4064 
/096 
8/28 
5/59 

7034 
4068 
((02 
8136 
5(70 

7036 
4072 
/(OS 
8144 
5/80 

7038 
4076 
II  14 
8152 
5/90 

7040 
4080 
((20 
S/6( 
520  ( 

7042 
4084 
((27 
8169 
521  / 

7044 
4089 
;/33 
8)77 
522; 

7046 
4093 
//39 
8/85 
5232 

7048 
4097 
M45 
8194 
5242 

/ 
2 
3 
4 
S 

6 
7 
8 
9 

10 

2673 
9785 
6897 
4009 
1121 

2660 
9770 
6880 
3990 
//OO 

2648 
9756 
6864 
3972 
1080 

2636 

9742 
6S4S 
3954 
/059 

2623 
9727 
683  / 
3935 
/039 

2611 
9713 
6815 
3917 
1019 

2599 
9699 
6798 
3898 
0998 

2587 
9684 
6782 
3880 
0978 

2574 
9670 
6766 
386( 
0957 

4  "2562 
4'9656 
5  '6749 
6  3843 
7  '0937 

4-2/79 
4'9209 
S'6238 
6'3268 
7  -0298 

2(9( 
9223 
6255 
3287 
03(9 

2204 
9238 
6272 
3306 
0339 

22/6 
9252 
6288 
3324 
0360 

2228 

9267 
6305 
3343 
0381 

224  ( 
928  / 
632  / 
3361 
040  / 

2253 
9295 
6338 
3380 
0422 

2266 
93/0 
6354 
3399 

0443 

2278 
9324 
637  / 
34/7 
0463 

2290 
9339 
6387 
3436 
0484 

6 

7 
S 
9 
10 

II 
12 
13 
14 
IS 

8233 
5345 
2457 
9569 
668) 

82/0 
5320 
2437 
954  / 
665/ 

8183 
5296 
2404 
95/2 
6620 

8/65 
527/ 
2377 
9483 
6589 

8/43 
5247 
235  / 
9455 
6559 

8120 
5222 
2324 
9426 
6528 

8098 
5198 
2297 
9397 
6497 

8075 
5/73 
227  / 
9369 
6466 

8053 
5/48 
2244 
9340 
6436 

7'8030 
S'5/24 
9'22I8 
9'93II 
tO'6405 

7'7328 
8  '4358 
9-/38S 
9'84(7 
/  0-5447 

735  ( 
4383 
(4(4 
8446 
5478 

7373 
4407 
(44( 
8475 
5509 

7396 
4432 
(468 
8504 
5540 

74/9 
4457 
/495 
8533 
557( 

7442 
4482 
(522 
8562 
56UX 

7464 
4507 
(549 
859  ( 
5633 

7487 
453  1 
(576 
8620 
5664 

75/0 
4556 
(602 
8649 
5695 

7532 
458; 
(629 
8678 
5726 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

3793 

0905 
80/8 
5/30 
2242 

376/ 
087/ 
798  / 
509/ 
220  / 

3728 
0836 
7944 
5052 
2/60 

3695 
OSO/ 
7907 
50/3 
2//9 

3662 
0766 
7870 
4974 
2078 

3630 
0732 
7833 
4935 
2037 

3597  3564 
0697  0662 
7797  7760 
4896  4857 
1996  (955 

353( 

0627 
7723 
4818 
(9(4 

1  1  '3499 
12-0592 
(27686 
(3  '4779 
I4'I873 

/C2477 
1  /  '9507 
/2'6537 
13  3566 
/4'0596 

2510 
9542 
6574 
3606 
0638 

2543 
9577 
66/( 
3645 
0679 

2576 
96(2 
6648 
3684 
0720 

2609 
9647 
6685 
3724 
0762 

2642 
9682 
6723 
3763 
0803 

2675 
97(8 
6760 
3802 
0844 

2708 
9753 
6797 
3841 
0886 

2741 
9788 
6834 

3880 

0927 

2774 
9823 
6S7/ 
3920 
0968 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

9354 
6466 
3578 
0690 
7802 

93;  / 
642/ 
353  / 
064  / 
775  / 

9268 
6376 
3484 
0592 
7700 

9225 
633  / 
3437 
0543 
7649 

9/82 
6286 
3390 
0494 
7598 

9/39 
624/ 
3343 
0444 
7546 

9096 
6(96 
3296 
0395 
7495 

9053 
6151 
3248 
0346 
7444 

90/0 
6(06 
320( 
0297 
7393 

14-8967 
IS'6060 
16-3154 
17-0248 
17-7341 

/47626 
(5-4656 
I6-/686 
/6'87/5 
/  7  '5745 

7669 
4701 
(733 
8765 
5797 

77(3 
4747 
(78( 
88/5 
5849 

7756 
4792 
(828 
8864 
5900 

7800 
4838 
(876 
8914 
5952 

7843 
4883 
(923 
8964 
6004 

7886 
4929 
(971 
90(3 
6055 

7930 
4974 
20/8 
9063 
6/07 

7973 
5020 
2066 
9//2 
6(59 

80/7 
5065 
2//3 
9/62 
62/0 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

26 
27 
28 
29 

30 

4914 
2026 
9/38 
6250 
3363 

486/ 
1971 
90SI 
6191 
3301 

4808 
1916 
9024 
6132 
3240 

4755 
/86/ 
8967 
6072 
3/78 

470  / 
/805 
8909 
60/3 
3(/7 

4648 
/750 
8852 
5954 
3056 

4595 
(695 
8795 
5894 
2994 

4542 
(639 
8737 
5835 
2933 

4488 
(584 
8680 
5776 
287) 

IS'4435 
19-1529 
19-8622 
20-5716 
2f28IO 

/B'2775 
(8  9805 
(9-6835 
20-3865 
21  '0894 

2829 
986( 
6893 
3924 
0956 

2883 
99/7 
695( 
3984 
(0(8 

2936 
9972 
7008 
4044 
(080 

2990 
#028 
7066 
4(04 
1/42 

3044 
0084 
7(24 
4(64 
(204 

3098 
0140 
7/82 
4224 
(266 

3/5( 
0(96 
7240 
4284 
(328 

3205 

025; 

7298 
4344 
(390 

3259 
0307 
7355 
4404 
(452 

31 
32 
33 
34 
35 

0475 
7587 
4699 
/8// 
8923 

0411 
7521 
4631 
1741 
8851 

0348 
7456 
4564 
1672 
8780 

0284 
7390 
4496 
/602 
8708 

022  / 
7325 
4429 
/533 
8637 

0/57 
7259 
4361 
/463 
8565 

0094 
7(94 
4294 
(393 
8493 
T593 
2693 
9793 
6892 
3992 

#030 
7/28 
4226 
(324 

8421 

9967 
7063 
4(58 
(254 
8350 

21-9903 
22-6997 
23-4091 
24-1184 
24-8278 

21  '7924 
22-4954 
23'  (984 
23-90/4 
24-6043 

7988 
5020 
2052 
9084 
61/6 

8052 
5086 
2/20 
9/54 
6/88 

8(16 
5/52 
2/88 
9224 
6260 

8/81 

52/9 
2257 
9295 
6333 

8245 
5285 
2325 
9365 
6405 

8309 
5351 
2393 
9435 
6477 

8373 
54/7 
246  / 
9505 
6550 

8437 
5483 
2529 
9576 
6622 

sso; 

5549 
2597 
9646 
6694 

31 
32 
33 
34 
35 

36 
37 
38 
39 

40 

6035 
3/47 
0259 
7371 
4483 

5961 
3072 
0/82 
7292 
4402 

5888 
2996 
0104 
7212 

4320 

58/4 
2920 
#026 
7/32 

4238 

5740 
2844 
9948 
7052 
4/56 

5667 
2769 
9870 
6972 
4074 

55(9 
26(7 
97/5 
68/3 
39/0 

5445 
254/ 
9637 
6733 
3828 

25-5372 

26-2465 
26-9559 
27-6653 
28-3746 

25-3073 
26-0/03 
26-7/33 
27-4/63 
28-;/92 

3/48 
0(80 
72  (/ 
4243 
(275 

3222 
0256 
7290 
4324 
(358 

3297 
0333 
7369 
4405 
(441 

337  / 
0409 
7447 
4485 
(523 

3445 
0485 
7526 
4566 
(606 

3520 
0562 
7604 
4646 
(689 

3594 
0638 
7683 
4727 
I77/ 

3668 
07/5 
776  / 
4807 
/S54 

3743 
079/ 
7839 
4888 
;936 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

1596 
S708 
5820 
2932 
MU4 

1512 
8622 
5732 
2842 
9952 

1428 
8536 

5644 
2752 

9860 

(344 
8450 
5556 
2662 
9768 

1260 
8364 
5468 
2572 
9676 

1176 
8278 
5380 
2482 
9583 

1092 
8/92 
5292 
239  ( 
9491 

/DOS 
8/06 
5204 
230  / 
9399 

0924 
8020 
5(/5 
22/( 
9307 

29'0840 
29-7934 
30-5027 
31-2121 
3T92I5 

28-8222 
29-5252 
30-2282 
30-93(2 
3C634) 

8307 
5339 
237( 
9403 
6435 

8392 

5426 
2460 
9494 
6528 

8477 
55/3 
2549 
9585 
6621 

856( 
5599 
2637 
9676 
67/4 

8646 
5686 
2726 
9766 
6807 

8731 
5773 
28/5 
9857 
6900 

8815 
5860 
2904 
9948 
6993 

8900 
5946 
2993 
#039 
7085 

8985 
6033 
308; 
0130 
7/78 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

7/56 

4268 
/3SO 
8492 
5604 

7062 
4/72 
(282 
8392 

5502 

6968 
4076 
//84 
8292 

5400 

6874 
3980 
/086 
8/91 

5297 

6779 
3883 
0987 
809  / 
5/95 

6685 
3787 
0889 
799; 
5093 

659  / 
369  / 
079  ( 
7890 
4990 

6497 
3595 
0692 
7790 
4888 

6403 
3498 
0594 
7690 
4785 

32-6308 
33-3402 
34-0496 
347589 
35-4683 

32  '337  ( 

33'040( 
33  '743  / 
34  '446  / 
35'/49( 

3466 

0498 
7530 
4562 
(594 

3562 

0596 
7629 
4663 
(697 

3657 
0693 
7729 
4765 
1801 

3752 
0790 
7828 
4866 
(904 

3847 
0887 
7927 
4967 
2007 

3942 
0984 
8026 
5068 
2I// 

4037 

ioai 

8(25 
5(70 
22(4 

4/32 
U78 
8224 
527( 
23/7 

4227 
(275 
8323 
5372 
2420 

51 

52 
53 
54 
55 
56 
57 
58 
59 
60 

27/6 
9828 
694  / 
4053 
//65 

26/2 
9722 
6832 
3942 
(052 

2508 
96/6 
6724 
3832 
0940 

2403 
9509 
6615 
372/ 
0827 

2299 
9403 
6507 
36/f 
07/5 

2/95 
9296 
6398 
3500 
0602 

2090 
9(90 
6290 
3390 
0489 

1986 
9083 

6/s; 

3279 
0377 

(88( 
8977 
6072 
3/68 
0264 

36-1777 
36-8870 
37-5964 
38-3057 
39-0/5/ 

35-8520 
36-5550 
37-2580 
37-96(0 
38-6640 

8626 
5658 
2690 
972( 
6753 

873  / 
5765 
2799 
9833 
6867 

8837 
5873 
2909 
9945 
6981 

8942 
5980 
30/8 
#056 
7094 

9047 
6088 
3/28 
0/68 
7208 

9/53 
6/95 
3237 
0280 
7322 

9258 
6302 
3347 
039  / 
7435 

9363 
64/0 
3456 
0502 
7549 

9469 
6517 
3566 
06/4 
7662 

51 
52 
53 

54 
55 

8277 
5389 
250/ 
96/3 
6725 

8162 
5272 
2382 
9492 
6602 

8048 
5/56 
2264 
9372 
6480 

7933 
5039 
2/45 
925  / 
6357 

78/8 
4922 
2026 
9/30 
6234 

7704 
4806 
/908 
9009 
6111 

7589 
4689 
(789 
8889 
5988 

7474 
4572 
/670 
8768 
5865 

7360 
4455 
(55( 
8647 
5742 

39-7245 
40-4338 
4C/432 
41-8526 
42-5619 

39-3669 
40-0699 
40-7729 
41  -4759 
42-/7S9 

3785 
08/7 
7849 
4881 
19/3 

390  / 
0935 
7969 
5003 
2037 

40/7 
105'J 
8089 
5/25 
2/6( 

4/33 
1171 

8209 
5247 
2285 

4248 
/288 
8329 
5369 
2409 

4364 
(406 
8448 
549  / 
2533 

4480 
(524 
8568 
56/2 
2657 

4595 
/64/ 
8688 
5734 
278  / 

47/; 
;759 
8808 
5856 
2904 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

3837 
0949 
806  / 
5/74 
2286 

37/3 
0823 
7933 
5043 
2/53 

3588 
0696 
7804 
49/2 
2020 

3463 
0569 
7675 
478/ 
(887 

3338 
0442 
754f 
465J 
/754 

3213 
03/5 
7417 
45/9 
/62/ 

3088 
0/88 
7288 
4388 
(487 

2963 
#06  ( 
7(59 
4256 
(354 

2838 
9934 
7030 
4(25 
(22( 

43-27/3 
43-9807 
44-6900 
45-3994 
46-/088 

42'88/S 
43-5848 
44-2878 
44-9908 
45-6938 

8945 
5976 
3008 
#040 
7072 

9071 
6105 
3139 
0173 
7207 

9(97 
6233 
3269 
0305 
734  ( 

9323 
6361 
3399 
0437 
7475 

9449 
6489 
3529 
0569 
76(0 

9575 
66/7 
3659 
0702 
7744 

970  ; 
6745 
3790 
0834 
7878 

9827 
6873 
3920 
0966 
80/2 

9953 
700  ; 
4050 
(098 
8146 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

9398 
65/0 
3622 
0734 
7846 

9263 
6373 

3483 
0593 
7703 

9/28 
6236 
3344 
0452 
7560 

8993 
6099 
3204 
03/0 
74/6 

8857 
596; 
3065 
0/69 
7273 

8722 
5824 
2926 
#028 
7(30 

8587 
5687 
2787 
9887 
6986 

8452 
5550 
2647 
9745 
6843 

83(7 

5412 
2508 
9604 
6699 

46'8(8( 
47-5275 
48-2369 
48  9462 
49-6556 

46-3968 
47-0997 
47-8027 
48-5057 
49-2087 

4104 
1136 
8168 
5200 
2232 

424  / 
(274 

8308 
5342 
2376 

4377 
(4(3 
8449 
5485 
252  / 

45/3 
1551 
8590 
5628 
2666 

4650 
/690 
8730 
5770 
28/0 

4786 
/828 
8870 
59/3 
2955 

4922 
(967 

90;; 

6055 
3099 

5059 
2/05 
9/5/ 
6/98 
3244 

5/95 
2243 
9292 
6340 
3388 

66 

67 
68 
69 

70 

71 
72 
73 
74 
75 

4958 
2070 
9/82 
6294 
3406 

4S/3 
/923 
9033 
6/43 
3253 

4668 
/776 
8884 
5992 
3/00 

4522 
;628 
8734 
5840 
2946 

4377 
1481 
8585 
5689 
2793 

4232 
(333 
8435 
5537 
2639 

4086 
(186 
8286 
5386 
2485 

394( 
/039 
8/36 
5234 
2332 

3795 
0891 
7987 
5082 
2/78 

50-3650 
51-0743 
Sl'7837 
52-4931 
53-2024 

49'9/(7 
50-6/46 
5C3/76 
52-0206 
52-7236 

9263 
6295 
3327 
0359 
739  / 

94/0 
6444 
3478 
05/2 
7546 

9557 
6593 
3629 
0665 
770( 

9704 
6742 
3780 
08/8 
7856 

9850 
689  / 
393  / 
097  ( 

80/1 

9997 
7039 
4082 

;/24 

8/66 

#(44 
7(88 
4232 
/277 
832  ( 

0290 
7337 
4383 
(429 
8476 

0437 
7485 
4534 
;582 
8630 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

05/9 
763  / 

4743 
(855 
8967 

0363 

7473 
4583 
/693 
8803 

0208 
73/6 
4424 
(532 

8640 

#052 
7/58 
4264 
/370 

8476 

9896 
7000 
4/04 
/208 
83/2 

974( 
6843 
3945 
1046 
8148 

9585 
6685 
3785 
0885 
7984 

9430 
6527 
3625 
0723 
782( 

9274 
6369 
3465 
056  ( 
7657 

53-9118 
54-62/2 
55-3305 
56-0399 
56-7493 

53-4266 
54  '(295 
54-8325 
55-5355 

56-2385 

4423 
(455 
8487 
55(8 
2550 

4580 
(6/4 
8648 
5682 
27/6 

4737 
(773 

8809 
5845 
288( 

4894 
(932 
8970 
6008 
3046 

505; 

209  / 
9/3; 
6(72 
32(2 

5208 
2250 
9293 
6335 
3377 

5365 
2409 
9454 
6498 
3542 

5522 

2568 
96/5 
666/ 
3707 

5679 
2727 
9776 
6824 
3872 

76 

77 
78 
79 
80 

81 

82 
83 
84 
85 

6079 
3191 
0303 
74/5 
4527 

59/3 
3023 
#/33 
7243 
4353 

5748 
2856 
9964 
7072 
4/80 

55S2 
2688 
9794 
6900 
4006 

54/6 
2520 
9624 
6728 
3832 

5250 
2352 
9454 
6556 
3658 

5084 
2(84 
9284 
6384 

3484 

49/8 
20/6 
9(/4 
62/2 
3309 

4752 
(848 
8944 
6039 
3(35 

57-4586 
58-/680 
58-8774 
59-5867 
60'296I 

56-94/5 
57-6445 
58-3474 
59-0504 
59-7534 

9582 
66(4 
3646 
0678 
77(0 

9750 
6784 
38(8 
0852 
7885 

99/7 
6953 
3989 
/025 

806( 

#085 
7/23 
4161 
1199 
8237 

0252 
7292 
4332 
(372 
84(2 

04;9 
746; 
4504 
(546 
8588 

0587 
763  ( 
4675 
(7(9 
8764 

0754 
7800 
4846 
7893 
8939 

092; 
7969 

5o;s 

2066 
9;/5 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

(639 
8751 
5864 
2976 

toss 

1464 
8574 
5684 
2794 
9904 

1288 
8396 
5504 
26/2 
9720 

1112 

8217 
5323 
2429 
9535 

0935 
8039 
5/43 
2247 
935/ 

0759 
7861 
4963 
2065 
9/67 

0583 
7683 
4783 
(883 
8983 

0407 
7505 
4603 
(700 
8798 

023( 
7327 
4422 
15(8 
86/4 

61-0055 
61-7148 
62-4242 
63-1335 

63-8429 

60-4564 
6C/594 
61  -8623 
62-5653 
63-2683 

4742 
(773 
8805 
5837 
2869 

49/9 
(953 
8987 
602/ 

3055 

5097 
2(33 
9(69 
6205 
324  ( 

5275 
23/3 
9351 
6389 

3427 

5453 
2493 
9533 
6573 
36/3 

5630 
2673 
97/5 
6757 
3799 

5808 
2852 
9896 
694  / 

3985 

5985 

3032 
#078 
7/24 
4/7; 

6163 
3211 
0260 
7308 
4357 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

7200 
43/2 
;424 
8536 
5648 

70/4 
4/24 
(234 
8344 
5454 

6829 
3936 
1044 

8/52 
5260 

3747  3559 
0853  0663 
7959  7767 
5065  487; 

6269 
337/ 
0472 
7574 
4676 

3/82 
0282 
7382 
4482 

5896 
2994 
#09( 
7(89 
4287 

5709 
2805 
990  ( 
6996 
4092 

64-5523 
65-26/6 
65'97/G 
66-6804 
67-3897 

63  97/3 
64-6743 
65-3772 
66-0802 

66-7832 

990  / 
6933 
3965 
0997 
8029 

#089 
7/23 
4/57 
1191 
8225 

0277 
73/3 
4349 
(385 
842  / 

0465 
7503 
4542 
/580 
85/8 

0653 
7694 
4734 
(774 
88/4 

084; 
7884 
4926 
;968 
90/0 

(029 
8074 
i(/8 
2/62 
9206 

;2;7 

8263 
53/0 
2356 
9402 

/405 
8453 
5502 
2550 
9599 

91 
92 
93 
94 
95 
96 
97 
98 
99 
00 

96 
97 
98 
99 

;co 

2760 
9872 
6984 
4097 
/209 

2564 
9674 
6784 
3894 

toot 

2368 
9476 
6584 
3692 

0800 

2/7/ 
9277 
6383 
3489 
0595 

/974 
9078 
6/82 
3286 
0390 

(778 

8880 
5982 
3084 
#/S5 

(58/ 

86S( 
578  ( 
2881 
998( 

(385 
8482 
5580 
2678 
9776  ; 

lit:  8 
8284 
5379 
2475 
957/ 

68  '099  / 
68-8085 
69-5/78 
70'2272 
70-9366 

67-4862 
68-/S92 
68'892/ 
69'595( 
70'29S( 

5060 
2092 
9/24 
6/56 
3/88 

5259 

2293 
9327 
636/ 
3395 

5457 
2493 
9529 
6565 
360/ 

5656 
2694 
9732 
6770 
3808 

5854 

2894 
9934 
6975 
40/5 

6052 
3095 
#/37 
7/79 
422; 

625  / 

3295 
0339 
7384 
4428 

6449 
3495 
0542 

7588 
4634 

6647 
3695 
0744 
7792 
484; 

45° 

20' 

19'  ]  18' 

17' 

in' 

15'   14' 

nr 

12' 

11' 

20'    1!)'  i  IS' 

17' 

16'   15' 

14' 

13 

12'    11' 

SINE. 

COSINE. 

45" 

itftt 


TRAVERSE  TABLES. 


44 

/ 

1 

4 
5 

COSINK. 

SINE.               44° 

so' 

51' 

b-2' 

5:j' 

54' 

5,V   5(i'  |  57'   5»' 

59' 

GO' 

50'  |  51'   52'   53'   54'  |  55'   56'   57'  \  58'   59'  |  till' 

6 

8 

. 

10 

7092 
4(83 
/275 
8366 
5458 

7090 
4(79 
(269 
'8358 
5448 

' 
4/75 
(263 
8350 
5438 

70S5 
4(7/ 
(256 
8342 
5427 

70S3 
4/67 
/250 
8334 
54/7 

7081 
4/63 
(244 
8325 
5407 

TOTt 

4(59 
(238 
83(7 
5396 

7077 
4(54 
(232 
8309 
5386 

7075 
AI50 
1226 
830  / 
5376 

7073 
4146 
12/9 
8292 
5366 

'7071 
1-4142 
2-1213 
2  '8284 
3  '5355 

•7050 
C4IO/ 
2'//5/ 
2'8202 
3  '5252 

7053 
4105 
//58 
82/0 
5263 

7055 
4109 
//64 
82/8 
5273 

7057 
4//3 
//70 

8227 
5283 

7059 
4//7 
1176 
8235 
5294 

706) 
4/22 
((82 
8243 
5304 

7063 
4(26 
(189 
825  ( 
53/4 

7065 
4130 
//95 
8260 
5324 

7067 
4/34 
/20( 
8268 
5335 

7069 
4/3S 
(207 
8276 
5345 

707 
4/42 
(2/3 
8284 
5355 

6 

7 
8 
9 
10 

2550 
964) 
6733 
3824 
09(6 

2537  2525 
9627  96(3 
67(6  6700 
3806  3788 
OS96  0875 

25(3 
9598 
6684 
3769 
0855 

2500 
9584 
6667 
375  / 
0834 

2411 

9569 
6651 
3732 
08(3 

2476 
9555 
6634 
37/4 
0793 

2463 
954  ( 
66/8 
3695 
0772 

245  /  2439 
9526  95/2 
660/  6585 
3677  [  3658 
0752  073/ 

4  '2426 
4  '9497 
5  '6569 
6'3640 
7'071  1 

4'2303 
4-9353 

5  '6404 
6-3454 
7-0505 

23/5 
9368 
6420 
3473 
0525 

2328 
9392 
6437 
349  / 
0546 

2340 

9397 
6453 
35/0 
0567 

2352 
9411 

6470 
3528 

0587 

2365 

9425 
6486 
3547 
0608 

2377 

9440 
6503 
3566 

0628 

2389 
9454 
65/9 

3584 
0649 

2402 
9469 
6536 
3603 
0670 

\  24(4 
9483 
6552 
3621 
0690 

2426 
9497 
6569 
[3640 
07  / 

11 
12 
13 
14 
IS 

eoos 

5099 
2191 
9282 
6374 

7985 
5075 
2/64 
9254 
6343 

7963 
5050 
2(38 
9225 
63(3 

7940 
5025 
2111 
9196 
6282 

79/7 
500  / 
2084 
9/68 
625  / 

7895 
4976 
2057 
9/39 
6220 

7872 
4951 
2031 
9((0 
6189 

7850 
4927 
2004 
908( 
6(59 

7827 
4902 
(977 
9053 
6(28 

7804 
4877 
/95( 
9024 
6097 

77782 
8-4853 
9'I924 
9  '8995 
(0-6066 

77555 
8  '4606 
9'/656 
9'8707 

/CT5757 

7578 
4630 
1683 
8735 
5788 

760/ 
4655 
/7/0 
8764 
58/9 

7623 
4680 
/737 
8793 
5850 

7646 
4705 
/763 
8822 
588  / 

7669 
4729 
(790 
885  ( 
59(2 

7691 
4754 
(8(7 
8880 
5943 

77/4 
4779 
(844 
8909 
5973 

7736 
4803 
(870 
8937 
6004 

7759 
4828 
(897 
8966 
6035 

7782 
4853 
/924 
8995 
6066 

II 
12 
13 
14 
IS 

16 
17 
IB 
19 
20 

3466 
0557 
7649 
474  / 

(832 

3433 
0522 
76(2 
4702 
(79( 

3400 
0488 
7575 
4663 
(750 

3367 
0453 
7538 
4624 
1709 

3334 
04/8 
750  / 
4585 
/668 

3302 
0383 
7464 
4546 
(627 

3269 
0348 
7427 
4507 
(586 

3236 
03(3 
7390 
4467 
(545 

3203 
0278 
7353 
4428 
1504 

3(70 

0243 
7316 
4389 
(462 

1  1'3I37 
I2'0208 
12-7279 
(3-4350 
/4-/42I 

If  2808 
11-9858 
12-6908 
13-3959 
I4'I009 

2S4) 
9893 
6946 
3998 
/05) 

2874 
9928 
6983 
4037 
(092 

2906 
9963 
7020 
4076 
1/33 

2939 
9998 
7057 
4//6 

//74 

2972 
#033 
7094 
4/55 

(2/6 

3005 
0068 
7(31 
4(94 
/257 

3038 
0(03 
7(68 

4233 
(298 

307( 
0(38 
7205 
4272 
(339 

3(04 
0/73 
7242 
43(/ 
(380 

3/37 
0208 
7279 
4350 

/42/ 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

8924 
60(5 
3(07 
0199 
7290 

888( 
5970 
3060 
0(49 
7239 

8838 
5925 
30/3 
0(00 
7/88 

8794 
5880 
2965 
005/ 
7/36 

875  / 
5835 
29/8 
#002 
7085 

8708 
5790 
287  ( 
9952 
7034 

8665 
5744 
2824 
9903 
6982 

8622 
5699 
2776 
9854 
693  ( 

8579 
5654 
2729 
9804 
6880 

8536 
5609 
2682 
9755 
6828 

(4-8492 
15-5563 
(6'2635 
(6-9706 

17-6777 

!*'!>>  •  U 
IS'5110 
16  2161 
16-9211 
I7'6262 

8/03 
5/56 
2208 
926  / 
63(3 

8/46 
520  ( 
2256 
93/0 
6365 

8/90 
5246 
2303 
9360 
64/6 

8233 
5292 
2350 
9409 
646S 

8276 
5337 
2398 
9459 
6519 

8320 
5382 
2445 
9508 
657  / 

8363 
5428 
2493 
9557 
6622 

8406 
5473 
2540 
9607 
6674 

8449 
55(8 
2587 
9656 
6725 

8492 
5563 
2635 

9706 
6777 

21 
22 
23 
24 
25 

4382 

1473 
8565 
5657 
2748 

4328 

14(8 
8508 
5597 
2687 

4275 
(363 
8450 
5538 
2625 

4222 
/307 
8393 
5478 
2564- 

4(68 
(252 
8335 
54/9 
2502 

4(/5 

//96 
8278 
5359 
2440 

4062 
/(4( 
8220 
5299 
2379 

4008 
(085 
8/63 
5240 
23(7 

3955 
(030 
8/05 
5(80 
2255 

390( 

0974 
8047 
5121 
2)94 

(S-3S48 
(9  09(9 
(97990 
20  '506  / 
21  '2)32 

18-3312 
19-0363 
I9'74I3 
20'4464 
21  '1514 

3366 

04(8 
747  ( 
4523 
(576 

34/9 
0474 
7529 
4583 
1638 

3473 
0530 
7586 
4643 
(700 

3527 
0585 
7644 
4703 
(76/ 

3580 
064/ 
7702 
4763 
/823 

3634 
0697 
7759 
4822 
/S85 

3687 

0752 
78/7 
4882 
/947 

374) 
0808 
7875 
4942 
2009 

3794 
0863 
7932 
500( 
2070 

3SaS 
09/9 
7990 
5061 
2/32 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

9840 
693  / 
4023 
(1/5 
8206 

9776 
6866 
3955 
(045 
8(34 

97(3 
6800 
3888 
0975 
8063 

9649 
6734 
3820 
0905 
799  / 

9585 
6669 
3752 
0836 
79/9 

9522 
6603 
36S4 
0766 
7847 

9458 
6537 
36/7 
0696 
7775 

9394 
6472 
3549 
0626 
7703 

9331 
6406 
3481 
0556 
763/ 

9267 
6340 
34(3 
0486 
7559 

21  '9203 
22'627  '4 
23  '3345 
24-04/6 
24-7487 

2I'8565 
22-5615 
23-2665 
23-97/6 

24-6766 

8628 
568( 
2734 
9786 
6839 

8692 
5747 
2802 
9856 
69/( 

8756 
58/3 
2870 
9926 
6983 

8820 
5879 
2938 
9996 
7055 

8884 
5945 
3006 
#066 
7/27 

8948 
60// 
3074 
0/36 
7/99 

90/2 
6077 
3/42 
0206 
727/ 

9076 
6(42 
3209 
0276 
7343 
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ORE  AND  STONE  MINING.     By  Sir  C.   LE  NEVE  FOSTER,  D.Sc.,  F.R.S.     SIXTH  EDITION, 

Revised  and  brought  up  to  date  by  BENNETT  H.  BROUGH,  F.G.S.,  A.R.S.M.     Fully  Ilhistrated.     34s. 

THE   ELEMENTS   OF   MINING   AND    QUARRYING.      By  Sir  C.  LE  NEVE  FOSTER, 

D.Sr.,  F.R.S.      Profusely  Illustrated  with  Full  Page  Photographs  and  Illustrations.     7s.  6d.  net. 

A  TEXT-BOOK  OF  COAL  MINING.     By  HERBERT  W.  HUGHES,  F.G.S.     FIFTH  EDITION. 

Revised  and  greatly  Enlarged.     Fully  Illustrated.     24s.  net. 

PRACTICAL    COAL    MINING.       For    those    employed   in    and    about   Collieries.       With 

numerous  Problems  arising  from  Colliery  Practice.     By  G.  L.  KERB,  M.E.,  M.Inst.M.E.     Very  fully  Illustrated. 
FOUHTII  EDITION,  Revised  and  greatly  Enlarged.      12s.  6d. 

ELEMENTARY  COAL  MINING.  For  Students,  Miners,  and  Others.  By  GEORGK  L. 
KERK,  M.E.,  M.Inst.M.E.  Illustrated.  3s.  6d. 

A  TREATISE  ON  MINE-SURVEYING.  For  Managers  of  Mines  and  Collieries,  Students, 
etc.  Hy  BENNETT  H.  BHUUGH,  F.G.S.,  A.K.S.  M.  ELEVENTH  EDITION,  Revised.  .7s.  6d. 

ELECTRICAL  PRACTICE  IN  COLLIERIES.     By  D.  BURNS,  M.E.,  M.Inst.M.E.     SECOND 

EDITION,  Revised  and  Enlarged.     With  numerous  Illustrations.     7s.  6d.  net. 

BLASTING.  A  Handbook  for  the  Use  of  Engineers  and  Others  engaged  in  Mining,  Tunnelling, 
Quarrying,  etc.  By  OSCAR  GUTTMANN,  Assoc.M.Inst.C.E.  SECOND  EDITION,  Revised.  10s.  6d. 

TESTING   EXPLOSIVES.     By  C.  E.  BICHEL  and  AXEL  LARSEN.     In  Medium  8vo.     Fully 

Illustrated.     6s.  net. 

PUMPING    MACHINERY   (STEAM    AND    WATER    PRESSURE).       Applied   to   Mining,   Town 

Supply,  Drainage,  etc.      By  HENRY    DAVEY,  M.Inst.C.E.,  M.I.Mech.E.       SECOND    EDITION,  greatly  Enlarged. 
With  numerous  Plates  and  Illustrations.     21s.  net. 

INTRODUCTION  TO  THE  STUDY  OF  METALLURGY.     By  Sir  W.  ROBERTS-AUSTEN, 

K.C.B.,  D.C.L.,  F.R.S.     Large  8vo,  Handsome  Cloth.     With  additional  Illustrations  and  Micro-Photographs  of 
Different  Varieties  of  Steel.     FIFTH  EDITION.     18s. 

THE  METALLURGY  OF  GOLD.  By  T.  KIRKE  ROSE,  D.Sc.,  Assay er,  Royal  Mint. 
FIFTH  EDITION,  thoroughly  Revised  and  Enlarged.  With  Frontispiece  and  Illustrations.  21s. 
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Illustrations.  Crown  8vo,  cloth.  SIXTEENTH  EDITION.  12s.  6d. 

USEFUL   RULES  AND  TABLES: 

For  Architects,  Builders,  Engineers,  Founders,  Mechanics,  Shipbuilders,  Surveyors,  etc.  With  APPENDIX  for  the  use  of 
ELECTRICAL  ENGINEERS,  by  Professor  JAMIESON,  F.R.S.E.  SEVENTH  EDITION.  10s.  6d. 
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